
Acricultural Ruurch Institute 

PUSA 





■■SSS" 





SCIENTIFIC AMERICAN 

FwiMlad IMS 

NEW YORK, SATURDAY, JULY $, 1»12 

P«MUh«4 tty Mann * do . iMoritarntad. CtMUtaf AUm Mnoo. PniNiMt 


Kntarwl »t Ihe Port OIBce of New York N . Y .. an Swwid ClMi Mnttw 
Tforte Mark R»«l»ter«J In Ui< UnltwJ SUto* Patmt Oflkoo 

C;op yrlirht HH tty Mnnn A Co., Inc 

Subaeriptioa Ral« ^ 

Sabnerlptlon one yenr 

PMiiiKo prciiulJ III Uiiiled Stnt«ii mid paMttMWU 
Menko. Cuba and Pnnnna 

SabfprIpUoiii for Fonlyii Countrie* one year, pontefe prepaid, 4J» 

OutMrriplioii* for Citiindu one year, poetoce prepaid ITl 

The Seienttfie AmerleMi PublieatiMU 

Scleiuinr AmeiK-an Iralnttllelied HIM) per year, IMt 

Srieiitllli' Aiiioni'an Suiiplemont (eeUblletied IP?«) . “ iW 


Mu nn A Co., I nc., 361 Broadway, Naw York 

TIK Uditor la ulwnye plod to recetre for anmlnatloii lltaetnited 
article* on «iiiijeeu of timely iiitereit If the pbotopraph* are aharp, 
Ibe nrliclea Wi»ii. and the fket* iiutlieiitic. the eontrlbatleoa will 


The purpote of thii journal it to record accu- 
rately. limply, and inter eitingly, the teorld'i 
progreii in teientific knowledge and induttrial 


Hiffh Speed ThitHigli the loe FieUe 

T he Board of Trade inquiry into the lou of the 
“TiUnio," which iN being held under Lord Mer- 
sey, naturally is oUciting more detailed evidenee 
than it was possible to gather during the necessarily 
limited investigation by our Senate Committee. Thus 
far, some very sUrtling testimony has been given 
(startling at least to the 4ay mind) by certain of the 
more important witnesses. Mr. Ismay, for instance, 
gave an unqualifled endorsement of the course followed 
by Capt. Smith, of the ‘•Titanic,’’ in proceeding at 
full sp^ after he had received several warnings that 
there was heavy ice ahead of the ship. The witnem 
made the pmnt that, by traveling at high speed, the 
“Titanic” would have been sooner through the sone 
of danger and out in clear water again. The argument 
is familiar. We have heard the same thing sidd in justi- 
fication of traveling at high speed through a belt of 
fog. 

So important is this testimony in the light which it 
throws on the risks of transatlantic travel, that we 
have made personal inquiry among the navigating 
offloers of several first-class passenger ships, and we 
find that if the weather is clear, it is tlie universal 
practioe not to slow down the ship, even though it 
be well known, through wireless despatches, that there 
is a field of ice ahead. ’’We never stop for ice in clear 
weather,” said one offloer of an English ship. “The 
course followed by Capt. Smith was perfectly justified,” 
was the comment of the leading ofB<^ on one of the 
fastest Oerman ships. Indeed, the consensus of this 
mpert opinion, without an exception, justified the high 
speed of the ’’Titanio,” as being in accordance with 
the recognized practice nnder such conditions on the 
bridge of all transatlantic steamshipa It seems to be 
universally held that, if a good lookout is kept on such 
a clear night as that of April 14th, it is praotioally 
impossible to avoid seeing an iceberg, Icmg before it 
gets into dangerous proximity to the ship. Obviously, 
then, one of the lessons of this disaster is that now and 
again, even though the night be clear, there will occur 
conditions, such as a smooth sea and an iceberg of a 
color that approximates to the general coloring of the 
■ea, which may make it impossible to detect the ioe 
in time to avoid collision, and so may render a repetition 
of the "Titanic” disaster inevitable. 

It would seem from testimony given before the 
Board of Trade that conditions did render it extremely 
difficult to see this particular iceberg. One offloer of 
the "Titanic” testified "everything was against us,” 
meaning that the size of the iceberg, its color and 
the absence of broken water at its base, made it prao- 
tioally impossible to detect the obstruction until it 
was close aboard 

In our investigation, above referred to, we found a 
consensus of opinion, also, that the chances of avoiding 
the ice when it was once sighted were as good, if not 
better, when the ship was running at high speed than 
when she was running under a slow bell; it lidng claimed 
that the ship would answer her helm more quickly 
at high than she would at low speed; which is undoubt- 
edly true. 

Now, since the steamship companies wish their ships 
to be run at full speed, if possible, all the Way across 
the Atlantic; sinoe the offloers in oaoimand of the ships 
are unanimously in favor of high speed; and sinoe the 
public, except when it is in a panic over some portentotw 
diaaeter, |t certainly in favor of high speed; it is safe 
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sometfdng diouid be done to nabs the ship tt b al i t a ii l l l iiii ' 

under thoee speoial oondltiotiB when “everytHiiiig Is 

against" the ship and the keen ^ and tte atr^lr 

hand are not auffloient to prevent eataatropha, 

The Board of Trade Inquiry now gohig on in LoBdOn 
will fail pitifoUy of ita pnrpoaa, if it doae not naike an^ 
ohanges in the laws goveniing the Mmotural nsquiid- 
meats for safety in future diipa as thall main tbsga 
practioally unshikaMe by eoUidoa, whetiitr with i^dier 
ship, as in the ease of the “RepuhHo.” or with ioe, M 
in the case of the ’’Titaiiie," or with tho dsceUett qh in 
the case of many a good ship that hae aaftod and novar 
been heard of again. 

BfBdciaQF aai 

T he mluetanoe of the Bouse of Representativea 
to provide the neoeiaaiy appropriatioDa to eany 
out the very reaeonable program for maintaining 
our Navy at its proper Kdatiye strength, ioohs Ilha « 
very poor recognition at the high state of effloioaegr tb 
whioh our existing fleets hare been carried. 

There may be other departments of the Govemmaiit 
which can ehow an equal rate of improvement; but we 
are certain that there are none wlnoh oan exoel the 
reoord which has been made during the paet two or three 
years by our Navy Department 
At the last analysis, the object of the money whiofa 
has been spent and the infinite cne, thought, patianee, 
and hard woric, which have so markedly okaraoteriaed 
every branch of the Navy Department, is the main- 
tenance (m the high seas of a fleet of battleahipa and 
cruisera, oharaoteriaed by the highest efficiency, and at 
all times ready for immediate action at the of the 
Oovemment. 

Everyone who is at aU familiar with conditions in 
the Navy to-day knows that this effleienoy has been 
realized beyond the most sanguine expectatiomr. Not 
only are the latest batlieehips which have gone into 
commission among the most powmful and most com- 
pletely protected in the wenid, bnt the effioieney of theae 
ships, as shown in target praetioe under battle condi- 
tions, U such as to warrant the belief that our gunnera 
lead the world in the aocuraey and rapidity of their 
fire at the longest ranges. 

The fighting effleienoy of our battleships of to-day, 
as compared with that of the fleet whieh fought under 
Sampson and Hehtey during the Spanish-Ameriaao war, 
shows an improvement whioh is scarcely beUevmble 
except by those who, like the writer, have had an 
opportunity to witness the work of the fleet from one 
of the battleehips engaged. ’Hiis improvement has 
been succinctly steted by Mr. Meyer, the Socretacp 
of the Navy, more than once daring tlto past few moatha. 

A comparison ^ows that, whereas the percentage of 
hits in 1898 was ZH with the large guns, firing about 
once in five minutes at short nuoge, the peroentafB of 
hits in the firing last year at the San Maroos was 83 1/3, 
the range being 10,(100 yards, and the pnownt rate of 
firing a single 13-ineh gun being about ten diolsi in 
five minutes. This rather overestimates the woA at 
Santiago and underestimates the work to- day ’ A 
roughly drawn oompaiison shows that we are about 
1,200 times better in gunnery effleienoy tb*" we WMe 
at Santiago. 

So far then as the ability of our 4iattleihips and 
oruisers to hit the enemy hard and often at gnat nagM 
is oonoerned, it is certain, if we mby adopt a oumnt 
phrase, that the country is "getting its money’s wm^^’ 

If the pruning knife of economy must be used, it wib^ 
be wise, surely, to spare a tree whMi ie yielding iiudt 
abundant fruit. 

A New Method of Tppttaw Ovd 

A s a test of the value end ohanuiter of fuel, the 
discovery of the amount of volatile matter la 
coal is unq 



importance. This is estimated by finAia g the lose in 
weight of about fifteen gzaine of a sample, fay b^^n gi yg 
it to a high temperature in a platimnn dtslL This sip* 
pie prooedure really livee mors infomiatiosi than .giny 
detailed ehemioal or oaloriantrio abalyiihi 

However, tbs eomplete ooeUaoy of tim tost it l|lit 
always posslhle. The aeigfai, Untih, ibreadth, 
inlensity of the flame aOd the heat, as Ivrit eg tbo |i)at|| 
num reeeptaele wUob holds the Mamie, the sart^^if 
gas and burner, the distOiMe. time, aod odiflbf. 
tions, aU.have some sfltom uvoti tip nWUsl. thgt ls 
upon tho Maidim keT aad ibi vfi|a^ maMag 

•ibe i^ommittoe on ooal^ aNSllif^, 

Chemioal Speiety OMpt twelve 'Mpt/'flo ma4t«g'^a»> ■ 
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The sifai^ hMahini’# of .iplatfle mfastawMi.^' 
dapenda on lNmidth.«f ttiifiww wflUt. Whfabitipy gplp" 

inooataet. ^ ooti'ta'tho |flatisifao«lMd^ ' 

in a vary tM« IfaPr. It ttlM up fam MO 
of the wkil»\simfa. laa gas and.'tafsvajjMrtOlPtia' 
broader ana timo Is good. In ordsr'fa.fvqiiijibe aifacO 
oaueed by<wOst* epase over ihe .«oah'#Kt;%,4««|t> 
heatad amCSsfr fa oeotaot with the •ss at^wfalw'pafam* 
produets fa the enieible test, Dt. |«mm prsfan ifa 
oimdnet Us awOysIs with a smlA Vessti- 

He appifas the heat to the oosl famlf. ifad ifai to tifa 
volatile praduete, By fatroduofag a plsM <idi^ msto 
OB (he powdeted coal and fits fadg^ 4M» the ohfar 
cylinder, afl waste spane is p^mOMA gaNO 

and vapors are aUowed free play. 

Dr. LesstogV appafatua eotteiste «f « hsatfag . tufai, 
a quarto idasc eyHnder. Thje nonfaeadisfafat madlmn 
may have an eleettio resistanoe oofl Of jdatituim afao 
wound diteotiy aramid it, Numenma i^ >pta poifato 
are fiwad on iUs tube to Imsp tiw tuna or#« platfaOBi 
cofl apart. In order to edISiMBtoato the hfat where 
it is required, the ptatfann wire ia first wound fa * 
otoee eoii add this is wound anmnd the oj^dcr fafau 
The coil attaches Hselt by its own eUatioity. Ti|ie 
eofis are dose at the bottom of tin eyifadnr. getifag 
wider and wider apart, so that the heat fa |ttst enifalfa 
to keep the coal tar vblatflfaad. Anotlmr ^.TmWtiBi’' 
fiiaea veeael fits loosely Into tin other ‘Wtifat” ttfae. 
Its fatervsl diamoter Is about one third of Wl ipob. 

Fifteen grains of the powdered oedl fan Ihwed in 
the inner tube, sad into a third tube whioh teieseopM 
into the other Inner tube. By altatfag the weight of 
this innennoBt tube or mifag it with diffiwott Omounte 
of quarto powder, during tbs teat various pmsursO 
may bo exerted on the ooal. 

The ontetmaet tube fa burfad to an fasufatfag s«b» 
staaoe such he kfaealgubr. A tbooetat oofablt^ witii 
tin famacn tilows various tiwiiges of nsfafance nad 
the tempemtaw may be aeeoRifagiy alMrad. 

Tho tost fa made, by wefa^ tho eont into the mifaDa 
tube. Tbon the faneraMst tube fa fassfaafl over this 
and .the twp Pfamd wltlifa the •MttsMg.vfaMiilktod tidw. 

As the efartent fa toned fato tha ptstinum eoH, th* 
temperature dorriy rises, ahowfag fae |»ld«tiana astd 
etops of mbaalzation to tfa msfaidfaA ffasi, faae 
moietoie, then ootiuded gasSA aom to bo faflawto by 
tony vapors, win be am faesMMfag fa vffafaM. Al 
tidsdepSBdaMpantbeldifa^OatitoSMA fha hmnrfar 
liqnid tom' add pltohis efaifamm on ' 

the fanennoet tube,' The>”Whofa tost, zfafaifas^i.abdut , 
nx miautos, gad fa dum Bsefafatad to oafa. ofam , 
obtatiM‘-faowe-tito,4dMifaoifa;df>-timvf#k;^)}^!^^ 

Dr, lmdni*B sfahpfa' dm^ nfao sifavss,''fa' Meatify 
.the.fafavfa^ diSsifamih^W;to«It^]dhdtdi-^^ 
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A Flyinc MachiiK in Leanh 

race (or tbe Oordon-Benuett trophy la a thing 
<i{ ilie lUMt now. We all know how the “Baby 
vHljflit*' eaigid to grief at the very atari; how Leblanr 
I 1]^ a telegraph pole Juat as he had victory 
fiMp; and how Grahame- White carried off the 
' ^''by a curloua combination of luck and dogged- 

I who were privileged to take their atatlona 
‘ the aeroplane aheda, behind the aienes, as it 

J rere, of that atage where a groat play waa enacted, 
till remember with Intereat the preparattoua th-it 
were made. Kor houra and hours beforehand, me- 
chanics were busy In the hangars They scrutinized 
the motors with metlculoua care, for upon them the 
outcome depended. They tested the sleet cables that 
warped the wings; for It one of those wires broke, 
the machine would inevitably crash lo the ground. 
They examined every nut, every bolt, every square 
Inch of wood, until they knew to a certainty that 
the maehlnoB were In absolutely perfect trim. After 


the signal to atari. One end of the rope was released, 
and the machine shot forward. For perhaps two hun- 
dred feet It howled over the tuff at more than auto 
mobile speed. Then the steering column was moved 
ever so little, and the machine rose Into the air. 


How an Artist Discovered a Natural 
Iaw 

I T Is a curious fact that an extremely interesting 
natural law was discovered and brought U> the 
attention of scientists by an artist, Thayer, who whs 
also a close student of bird life. With an artist’s eye 
for light and shade. Jit Thayer hit upon what the iiiit- 
urallsts, desitltii their Intimate familiarity with the 
many varieties of Imitative and prolcttlve coloration 
In animals, bad failed to discover. 1 e . the reason 
why the under parts of llsbes, reptiles, niatnnials, 
birds, and. In many cases, even insects, are so genet - 
ally white or light This natural law has been briefly 


Inches above the grouml Thev weie coveted with a 
sticky material, and tin n diy earth from the road 
v/here they stood was spilnklcd over them to give 
them the veiy colot of Ihcli hackKi oiind. The two 
end ones were palnli'd wlilti on the under side, and 
(he while (olor was shatled up and giaduallv mixed 
with the brown ol the sides 

When viewed fioin a IHth distance, these two end 
objects, wlil(li weie whtfi below, disappeared from 
sight, while the middle one stood out in slioiig lellef 
and aiipeaied inin h diirkei than It really was It was 
explained by the Invi si Igiitoi that birds and iiiiini- 
nials, wlinb aie protectively (ohmsl hav< the tindei 
pans wliite, Ol v< ry light in loloi. and thul tin coloi 
of the tindei pails iisiialh shades griidiiulh Into th.it 
ol th< iipiiei p.iits This is essentml In onbi to 
eounleind the i fti-c t of the shadow side, w bli It othi i 
wise, as show II bv the middle object, makes the object 
abnormally c onsplc nous, and c.nises it to aiipi-ui iniieh 
ditrkei than ii te.illy is 






tliai 


liking diftei 



IhMitogrsph by the Plciorisl Ncs'd f<>, 

When the propeller of e high-powered flying machine ie started, eeveral men are needed to hold the machine 
luw etruggling to hold back ie Graheme-White'a 100-horae-powcr Bleriot monoplane in which he n 


they had completed Ihelr work, the aviators them- 
selves began an Inspection no less painstaking and 
minute. 

Grahame'Whlte, for example, went over every part 
of hi* machine with a degree of care that must have 
seemed ridiculous to a layman. He shook the wings; 
he shook the frame; he shook the tall members In 
the effort to discover some loose part. He tapped the 
fuel tank and peered into It to sue that It was full 
He looked over every square Inch of the propeller 
blades. At last be climbed into bis st>at Six men 
seized a rope that trailed behind the machine A man 
stepped forward and gave the propeller a twist The 
IdO-horse-power engine spluttered a moment, and 
then Us fourteen cylinders, together with the propel- 
ler blades, spun around at the rate of 1.200 revolutions 
a minute. The machine leaped forward like a rac^- 
horse. To hold It back, the six men In the rear 
etralned every muscle. Por half a minute or so they 
Vere engaged In thla tug of war. Then Grahame- 
IPhtte, with a characteristic eloquent gesture, gave 


SIX MEN AND ONE HUNDRED HORSE-POWER 

slated as follows Animals arc painted by nature 
darkest on those paru that tend to be moat lighted by 
the sky’s light, and rbe wf*« " 

In the open. It U true, the light commonly lomes 
from above, and thus the majority of wild <reaiurcs 
are darker on their bw-ks and lighter below, when- 
the shadow of their own bodies upon the lighiei 
color tends to equalize it with that of the upper parts 
Thus, In the case of a dead bird with wood-colored 
back, the lighter Kbadt^s on wing and sides and a 
white breast may look, when beld in the hainl, us If 
the conspicuous silvery appearan<i‘ of the breast 
feathers Wotjld betray It to the eyt (jf n seHrehing 
unemy. But, In reality, suth Is not at all the c'aae 
It would be much more easily discovered were It dull 
Ijrown all over. This curious fact was brought out 
bj Thayer, and at an oitonalr meellM of ornitholo- 
gists he conditoted a series of cleverV devised ex- 
periments 

Three objects, about the size and shape of sweet 
potatoes, were placed horizontally on wires a few 



leash, as it were. The machine which these six men 
I the Gordon-Kennett International trophy. 


vlBlhllity ol Ihr ihiee olijiM In wild cnilri'ly due to the 
coloring ol thi uiidcr side and aicordlngly Mr 
Thayci wah lequeatcd lo coloi ihi' middle one like 
the two olherB, 111 order that the effect might tx' oli- 
Berved ’Ihis wa.s done, and Ihi imdei side of the 
middle ohjeit painted white, the white being shaded 
well up Into the sides, ab lu the ( ase of thi’ otheis 
The efler't was allnobt lliugliftl The middle ohjeit ,U 
onee disappeared from view 

Similar expel mients weic made ou a lawn Two 
potatooB weie painted gieen, lo ri semhle the gli'en of 
the grass uhove whleh tlnv weie suspended Dm w.is 
painted white on the nndei Sidi . .iiul at unn hecame 
invisible when viewed fioin IL lltlh dlblanei winh 
the other showed plainly and am med vei y daiU, I lu 
shadow, added to the gieen of thi' undi i sidi nuiking 
It e.xtrttordinai llv consplcnoiiB 

The rule of iiuturul coloring which the aifDl pioved 
like a BClenllHl l« general thioiighoiu the animal king- 
dom, and of much Imiiortaiice In prcsciving i-pacloa 
from* (lest ruction 




A n electrically driven clock, which la the larKost 
in Kngland. has recently been completed in Lei- 
cester, England, to adorn the tower of a new building 
that Is now appnwohlng completion. The tlmeiilace 
l)osses8os many Interesting features, espeolallr la 
' connection with its mechanism. 

The clock Is provided with four dials— which will 
1)0 set 220 .eet above the sidewalk. Bach dial meas- 
ures 26 feet In diameter. Owing to the exposed 
position of the clock, and the heavy gates that prevail 
In the neighborhood of Liverpool, special attention 
was devoted to structural strength of the clock face. 
The framework 
of each dial Is of 
massive iron con- 
struction, and 
weighs 3^ tons. 

The opal glass is 
of great thick- 
ness, BO that It 
may withstand a 
minimum pres- 
Bure of 11 tons 
|i e r square inch, 
that for each dial 
weighing 6 C 0 
pounds The 
outer circle of the 
dial is construct- 
ed in twelve sec- 
1 1 o u 8, each of 
which measures d 
feet 3 Inches long 
by 6 feet 6 Inches 
wide. The minute 
spaces are 14 
Inches apart. In- 
stead of using 
Romsn or Arabic 
numerals to Indi- 
cate the hours, a 
solid black uni- 
form mark is utl- 


its design secures the s^sratlon of the time-keeping 
element of the clock fnan the hand-driving element, 
with the deairable result that any untoward eSeot 
brought to bear upon the hands cannot react upon the 
time keeping. The motion of this meohanlam la gov- 
erned by a precision time transmitter, the Invention 
of the builders, which la now being so extensively 
employed for obaervatory elocka. Thla tranamlnton 
Is connected by General Poat .Oftoe talegrapb wire 
with Greenwich Ohservatory, ao that the clock may h* 
automatically correctad when neoeaaary, thereby In- 
suring nbeotutely correct Greenwich mean time. 



an ingenious arraniWH^t hga Ibaco « 

obviates the neoeaelty ta aaoend the la iMiJWIt 
the lighting end exilngiilatiing meobaiM a agiK 
tain peMed. at the expivy ef whfadi furtliM tuUnataiHnt 
would have teen reqntiad. Hmre ia ■; navel pant, 
mounted within tbeawltchtng appaiiaieua. by Mwana vt 
whJflh the aw^tehiim; on and aft of it|i» a)ee|rte tijctiii, 
art altoMd ta auit thg tine ,of .jnM.'hp 
a«eney. Sy neaM 'M a aimitia 
cam ie eauaed to nfice a oonpieta nevditt^'alMia tii 
every two yean. Sven the etror dtte to yh^ ^ 
oorreate^ the oenpenaation heto# ea juMtoto eitiiXN* 
that 

hnlytontontoa 

lii'tolifty pa'ari' 

' At toaaU'eltlito 
'Pei*^', tt oaa 'lia 
oareecM and 'apt 
fMT ahatiiey onto 
ydare, in th* 
apww df (me into- 
1% add wniuH|t 


Iwtod pnetionUy 
Ade'tt.# tdlenti- 

on roefci emerg- 
toJK toom the eon, 
to five all the 
wnminga neoea- 
•ary to mariners 
far avoiding the 
dniliers of intrl- 
cate channels giv- 
ing aootes to 
riven or to poite 
with sandy bo^ 


1 1 z 0 d, rendering hands 

the time readily 

distinguish- 

able from a distance. Each of these chapters is 3 feet 
6 Inches In length by 18 Inches wide. 

, The bands are likewise of large dimensions. Each 
minute hand measures 14 feet In length by 3 feet wide 
at the broadest part. They are made of capper, but 
to enable them to withstand wind pressure, and the 
forces of rain and snow, they are stiffened with a 9- 
Inch gunmetal backbone. 

When the clock was completed, the builders invited 
a number of friends to participate In a celebration 
luncheon under novel conditions One of the large 
dials was supported on legs, to 
serve as a dining table, round 
which some forty people were com- 
fortably Boated 

Apart from Its unusual propor- 
tions, the most striking feature of 
this horologlcal novelty is Us driv- 
ing mechanism, which is small, 
compact, occupies lUCle apace, and j 
is exceedingly simple, welghtB and 
Intricate arrangements of wheels 
being entirely eliminated, Winding' j 

Is also dispensed with The prin- 
«-lple upon which It Is constructed 
is the same as that employed to j 
drive a small dining-room clock j 

This system Is called the "wait- j 
l::g train” movement, evolved by^ j 

the makers, and the outstanding 

feature is that the time-keeping por- 
tion of the clock ta dlscoUhected ; 

from that of the hand-driving. This j 

arrangement effectively overcomes 
any interference by rain, wind, or 
sn^, which might tend to retard j 
the forward movement of the j 

handa The clock is driven with a 
practically continuous motion, but 


Part of tfw oimpio aad iagoaiaaa Mvtog IMil 

The dials of this huge tHock are to bo eloctrlcally 
illuminated, and there la a very Ingenious apparatus 
which automatically swttriioo on the light at dugk, 
and swltchoo It off at dawn. The timoa of lighting 
and extinguishing, howevaV, vary with thif soaaoM, 
being 4:20 P. M. In winter and 10 P. M- to aummir 
for lighting, with an equal fluctuation to lime for 
extinguishing. 

Inasmuch as the utilization of the "waiting train” 
movement render; it unneoeoaary Tor the tow«r to bo 
Bocended to wind up the ciac|| and correct the time. 



lalgM «r the Ctotfc ^ 

HoliOo rteoume 
haa bean had in 

the iirat place to ligbtahips and Jatei* to luntoou* 
buoys. 

The ftrst attempta in (hU Itoo were ttiiMla In 1811, 
and in iSto they were ttuch oxtohdod. 

The fean evtefrtotoed for th« stoUitty <tf Ughtg 
Bubtocted to rpiUng to ittunttona dttoh 4toli«toua were 
not vertood, i 

It wns tinted hy ototerimont tiuti devtoea ooutd ho 
amptayed which roiutered tha Hgbi pyBettoitor to«» 
ttogtttobhUe Mid fuantobtof coMtouaibt tiarriM ito 
teCBtlia ht a time. It had oven how peatobto nooatir 
to prorida tlMMtiArito toawdtoflW* 
^toaa,llto Of Aboot -toitht ^totodwl ^ 
howa durability and ae Una of 
texture that their aervlea ta terin- 
.toated only by axbauatton, slnoe 
rnptttm are exceptional. 

Thanhs to thoae, *|t la now pcMl- 
ble to otttUna with htepoiui aithar . 
very tortootia chaito^ uTrieh 
wo^ld ba dlileiilt to totok apd top 
tow hy a aartoa of alhpUMata on 
kud} or p ww tow o dtoteat tram tho 
coral whoB fog ottoa flhamirN ^ . 
otMorvntion of the atkBarapti or 

.Whoa* fraqoont altetwtote ad. ora-;/ 
Itiio 'tody, he anally donoted.lto n 
ritonld to 'iho ijiaddtoiK ',df ' tof '' 

'ran hide atork '^('.lorafkto' hf Cf 
-toototoi'' to 
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Private Car for South America 

thfe President of tlie Argentine Republic Travels at His Ease 


rscentljr 
tlu) Argsn* 

^ ,« f , «( Blmingbam, 

tk 4^^ OB tb« BnenoB 

lUtPOUfttO^ 

We Wn 
tlipt to 'to toproT* iu 
tb« avoiUble 

It' pBWtvkikrlar true In caoe ot the eu- 
, vKteh «re tdokthd in the center, the doom 

wi iMek ftbovt 18 (nohea tivm the outside fsoes 
iie ekr. hud the slUea ot the body belnr curved 
' to «iset them, while the roof is token strolxht 
thkOhfh tad tonne m canopy over the steps. Another 
•aniMlse . teoturo is the roundins of the ends and 


observstton room, which la flnlehed In hand-carved 
mahogtny, painted vblte, and paneled with green 
Bilk, Includes 0 fireplace with marble hearth and fit- 
tings. The furniture In this section of the car le of 
the finest Spanish mahogany, all upholstered in dark 
green leather. The fioor covering le also of green 
color. 

One of our Ulustratlons shows a part of this room, 
and another Uie bathroom adjoining the bedroom ot 
the PreeMent. In all these the most artistic electric 
light fixtures are installed, and they have a particti- 
larly pleasing arrangement of the ceilings The panels 
of the sleeping room of this section are of dark blue 
with carpet to match. In the bathroom the walls 
and doors ere paneled up to the window sills in 


which was obtained from the Use of the stsaid fur 
bines In the Ht Denis plant One ot the new ststtoai 
will lie in the northern suburbs at St. Ouen, and 
the second in the southern suburbs at Issy. Worl 
will be commenced very shortly upon these plants, 
and orders have been already placed for the steaut 
turbine groups. These are composed of a steam tur- 
bine working with n surface condenser and coupled 
direct to a two-phase alternator of 10,000 kilowatts. 
The allernafors deliver current at 12,300 volts and 
42 cycles and run at l,2ri(» revolutions per minute. 
On the same shaft are moiiiited two smaller direct 
current generators, one ot w hlch serves to excite the 
alternator and the other to give the current for the 
two condenser motors. There will be used ten steam 



*1^ s k ser rsfi oB tWMMi ttsw Ipsldiw Icrwnnl, nlMiflnt tliS opmi 4tt«|4sM 


Tho bathroom, flnlsbed In marble, eontaiiu a dhower bath 



Bgitt of oMi tlik Is n fM J« M 4« foot « tadioa in width. Note the center door reeeesed into the eer 

tmi mt nb president of the argentine republic 


thk RKsatiM of tKo vtl^owf on tho oernersi 
fl«!jBijitl4iiatlV''brbii4 Viows front tho obeeryatliKi yfokli* 
. UtEdsitkl *nsM k*a< IltMa' proyidyd for 'lldepf^ 'tiq^- 
Kown ht tb« bWlfttdin of tsk PrMlr 
foot_ S ittllo 4 by 'loot d 




' mgrble, and the fixtures are alt nickel throughout 
The library la done In red. 

Qn the exterior the car Is sheathed with steel 
knd pBtnted an ivory white with decorations of blue 
and fold. The window frames are of polished brsM, 
and llie ttikdsrfriunes and tmoks are painted a light 
gray. V T^ car la aieotricaliy lighted, current being 
fumtshod' two axle generators. 

Dm iBuis Electric Plmit 

foMB addHtoaal points Itavs boon added to the two 
' whhdt.aro t« be erected for 0a» 
0 MiR :.lw reiaMdwnd ’ 

. M-'one. 

Mm dMiropiif fkio nettMKf '»kss«t MsWMb the 

' ‘tito 

kitdts^ vmi , 
Ind Bre.iaid ,o4t. to 
l.fae-wiaafi RMWmBddir-'the frfBcipe] electric gronps. 
n# Mm ««flng'‘^. the great ewkeed* 


turbine groups in the north station and seven In the 
south station, and it Is stated that five of the total 
number of turbines are of the Brown-Doverl tyt)e 
The five corresponding groups will be built at the 
Jeumout and the FlveshlJle works In Prance. The 
steam consumption ot these turbines which work oo 
superheated steam at SOO dog. 0. (678 dog. P.), and 
at a pressure of is atmospheres, is given as SS kilo- 
grammes (73 pounds) per Indicated horse-power, 
nsiBg Cooling water at lf> deg. C. (69 deg. P ). Eacli 
tarhtoe group complete weighs about 805 (long) tons, 
and the turbine alone represents 180 tons The alter- 
Bttor flgafOS for 70 tons and the surface condenser 
lor fil tons. The total length of the group Is 17 30 
imridra (67 feet) oounting the turbine itselt for 9 lo 
Mfgre (W) fOet , 

'%.Aft<l0h Paper Labels to Iron.— Rub the Iron ht 
.the desired spot thoroughly with an onion cut in half, 
and fbaa stick the lebeJ, previously smeared wttR 
fester f uki or gtue, to the spot 








Varistiottt tit Satiini'« Bingi 

ftr Pro£ Frafartea Bam, IVfaltr c«lh«e 

T he murvaloua rlR« lyitom ot Sttiirn render* tbl* 
distant planet one of unrliraM intereat aa a tele- 
Bcopic object, becauBo of the baflUni mraterr aa to 
the constituent elements of the lumineue hands wUoh 
move In harmony with the revolulion of their 
primary. The theory of rigidity having long since 
been discarded as untenable, the aaaumptlon that they 
are meteoric awarine is aooepted as a working hypo* 
thesis in any study of the Saturnian system. The 
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past and the future history of Saturn's rings suggest 
many interesting and pertinent Inquiries, e. g : How 
did the rings assume their present form? What has 
been their change In character during the centuries? 
And, Anally, what is the probable future of these mys- 
terious meteoric swarms? 

Saturn is now In the most Interesting quarter of 
his orbit; and as the planet le in the northern 
heavens, it Is seen to the best advantage in norUtem 
latitudes as evening star. At this time Saturn la ap- 
proaching iierlhclloD and steadily nearing the Earth, 
which will iM* apparent on an Inspection of the plot 
The center of the orbit la at c, which la nearly fifty 
million miles from the Sun, and the great dttferenoe 
between the planet's distance from the Earth at 
perihelion as compared with that at aphelion, is ap- 
parent even In os small a space as the plot here Il- 
lustrated. At perihelion the apparent dlametera of 
Saturn and of the rings are one and one-eigbth 
larger than at aphelion, and as the plane of Saturn's 
orbit Is Inclined at an angle of nearly degrees to 
that of the Ecliptic, it will he seen from the illus- 
tration that Saturn is now not far from bta maximum 
distance below that plane. 

Variations in the apparent form and dimensions 
of Saturn's rings are dependent upon two conditions; 
the position of the planet In ite orbit and that of the 
Earth in Its orbit. During the year the apparent 
diameters of the rings, and also 
CantauKiim abtm proportion between the major 

. and minor axes of the ehlpses, 

^ ^ change perceptibly This is due 
laAdi. changing direction of the 

1010 line of vision shown In the plot 

b MAtigiw j»m of the orbits of Saturn and of the 
7*'^ Earth. The positions of the plsn- 
^ et* are shown at the dates of con- 
junction, April 18th; of quadrature, 
July 29th; of opposition, October 
2eth, and also for January lit, 
1910 and 1911. The plane of the 
rings moves Into parallel position, 
and at intervals of about fifteen 
years, when this idane passes 
N through the Barth, an edge view 
J ^ Is obtained, and the rings appear 

^ as a straight line. The last time 

this occurred was in 1907. Be- 
tween seven and eight years after 

Cl }J “ 

^ their greatest apparent width, and 

* will thus be in the most favorable 

dttriaKieio. i»ii. 2 to 6 are drawn tooths 

wui ivis. same scale If the Sun were out of 
the way. Pig 2 shows what would 
be the apparent form and diameter of the planet and 
the rings at the date of conjunction, when Saturn 
reaches his greatest distance from the Barth in ItlO. 
At quadrature (Pig. 8), when SiWurn Is nearer the 
Earth, the apparent diameters of ihe planet and the 
rings are Increased, and also the proportion betwsep 
the length of the minor axis' to that of the major asls 
This Is due to the peculiar poeltlon of the Earth veia' 
live to Saturn at this date, as shown by the 
llM. Pig i shows the planet And rings at oFtifldtion 
wCm the Earth's dtstMids from Batura Is dUfilsMi^ 
by the diameter of thd ■aith'a orMt, as eamMtud 
with the poaitioii Of th« dhMts at edfijosottMT, ««»■ 
liter duuiiw osear sgsh fMiv at Mrtb ucmiipfM 
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dUCeraat lpdaitia&* U ite hUt M aider to 
jmre the dhaageil'ia tli* Um elHpwA ttfiM !^h 
to year H Is diuijFshie' te' t<«prea«Bi 'thaw'id theiiUtea ' 
ot apposition, tvhlA ocodr m overate 
days later ssicfii year* Tiia plot «*«em tiie »d|pwi| 
of the planets at the dates of future oppaslttba, vtn. 
November 9tb. Mil, slul NoTsaiher ttrd, MM.; 

Pigs. 6 and 8 shew UM wldanlng of the rhUte. nr 
the preportlooste laoraase of thd minor te thd major 
axis of the ellipse. ^ posittona of these nMe 
obviously vary with th* tetltude of the ohaerver, sod 
are therefore not indicated in the drawing. 

The Squariiiff of the Cifde 

By J. R Spglarr 

T here ar« certain iafatuatlona whiefa seem nevor 
to die. One of the hardleet of these ooncema per- 
petual motion. There are probably quite a number 
of men in the United States today IndnstMoaaly 
working at this Impoeslblo problem of gettlnf some- 
thing from nothing. It la posilble that they never 
can be convinced that another oog-wbeel heio or 
counter-weight there win be ineOeotnal in revorsiiif 
the principle that an eSeot must have a oominitetit 
cause. Another and perkape (K that he pOaalblej 
more Immortal Infatuation oonoeras the squaring of 
the circle. An Istelltgent (even though not sg- 
haustlve) apprehension of the real oharaoter of the 
problem and what has been aooompllshed ta psThaps 
the very beat method of perceiving the fntUlty of 
eeektng to square the circle by mechanical means or 
by the processes of EuelidesA geometry. 

Strictly speaking, the problem of the quadrature 
of the circle is concerned with the determination ■A 
a square whose area aball be equal to that of a 
given ctrole. However, the ancient Greeka were 
aware that the area ot a circle la equal to pna.fottrth 
the rectangle whose sldee are the clrcumferenee and 
the diameter. Oonsequently, It the clrcumterenoe of 
the particular circle could be found. It would eaaity 
be pooalble to complete the solution of the problam. 
Purther, they also knew tiiat the ratio between the 
Circumference and the diameter is Invariable. what- 
ever be the diameter of the drole. The ctreumter- 
enee In any particular case would then be readily 
obtainable If one knew this Invariable ratio; The 
result of these circumstencee ia that the problem 
ot the quadrature of the clrele reduoas ttseE to that 
ot the rectification of the olrcumfeiWoe, and this In 
turn to the determination of the oemstant ratio be- 
tween clrcumferenee and diameter. In modem 
mathematics, this ratio Is rspreoanted by the Greek 
letter w. 

What woe, perhaps, the greatest mind at antiquity 
attacked the problem bt the determination of w. His 
general m^Od bf procedure sufficed In his hands to 
produce s goOd approximation and baa been dffsettvs 
in modem timee of yielding retuHs accurate beyond 
all present or future needs, fa (bet, the value eb- 
tained by Archimedes cottsiderahiy more than 2,080 
years ago Is tietter. probably, than the flfi^iares arrived 
at by moot o; the modem ‘‘oircle squarere.” He ds- 
termlned that r lay between 8 10/71 and 91/7; that 
is, between 8.140846 + And 8.148167 -f . The true valae 
is approximately 9.141699. A result, which was preb- 
ably obtained by Archimedes’ method, wai'' given by 
Ptolemy In the second century of our era. ft was 
3.141662. This shows a very close approach to the 
truth. 

It will be instractlve to set forth the sasentlalB of 
the Archimedean method, Cldneslve— Fig. l-4he 

circle to be laserlbed and droamsortbod by a 
regular hexagon. Assuming, as well we mar. that 
the perimeter of the clroumscribed pOIggw <• 
greater than the dreumferenoe and that the Iteri- 
meter at the Inserlbed ta less, Wo easily see thl^ M 
we caiculate the ratios of thesa two perlttsten to 
the diameter we shall In the nan «aae hove g ystlo 
greeter than v and in the other a less ratio. Con- 
sequently, tbs vahie of w Uw between the two. Kow 
Archimedes was able to oalontete not only the perf- 
meter Of the.olnumocrlbod hexagon, hut of the tegu- 
lar figuree having 12. 24, M, and 98 Oldsn. Jtpl found 
the ratio of the pwftaetor of the figgem to tfte tU* 
anieter of the circle to he tt/Ti lff * totottir ’hW? 
cats of paiaing from the tegttfai ten^M WMm 
to the polygon of dooble the number of Mtes, dnlMto 
on to the regular inaorihed pdygffitt of 98 euMh .Ute ,, 
perimeter of tW» *» to heka* tb* ratio of 
to the diaffiOter: , ■' ■ 

There ewiln to hate hette' go 
o«pt fier^'.lg accuracy., tW 

trjgegMieliT eitft 'the 

sss 

rewiito.'oi .iiiotedMM '.iCMiM 



oai^ 

.plgtoil)' ':rlUl|sht 
fiddhtote!' to stog,.Wh6....Bft. 

leM^aUd Will 

fidutoote. thto,.tUtoM#to Wto 

»y otour ,tteag«, dtoWitol W ^ 
tradtot Itself., , , ^ i - 

Mow the vatof 

to ha mada, w«ih,'a 'Wnttdtofdt. dW* fT ftotoWm 
timtoote, .the gpeat if- i.’-v 

torian qf.mntheinaitcai te» ■ , . , ■ 

aetuagtod. to w«tot thgt 'W. ■ 

a dtel* toe dsner^ ipidth 

the .egontems «* . -T , 

mm -iiitoien. teto dtokW: : . A; , \y ^ 

ften , .tod' stoi« ,tlto : i{\ , ' * C V 

tion Item tha titoh ejl Bte Nu , 
olmstofarenoe . eatotogtod 
by »Ma!nf,ot tola teto* 
uwottld toeMsmatlgi.ete 
imly to itoe tnvlattda to our 
vtetoh.' tout to be 'beyond ' ^ ZWto 
the bower ‘Ot ear beet ml- . 
oneetotei or nay that win euotoiW''to''lgtehid;ig ' 
Hte .future. It maj be Judgsd ftegt' thto'ito'toW 
teattotons gre to no need ot>a:'iitoto nsitototo’ttoiltoi^^ 
aUon. But: If they were to • 

' of e .hue been oarrled nwph fiuliliar;!^': 
ot i,ttdbtoh to In faite. itoa otetoW toia esteto 
lated 'toe valws to atowt m da e tow t llMtoM, ^ Jito' 
reeuE.hte been «oatoto<i' .QWlW 

carried 'tbs' detenninntton to,7;M;iiilMei,'|l^!.ihtei't^ 
ao tar as I am totormsf , M'Ptet hsau:d)toW- < IW. 
./•pirde snuareni.” n wmdd ag|»tor,.togW'-*toitor .toe 
ddnetoa that thsrs: toto eotowiio iftotei' to a 'dtma.' 
dstermlnatian to -owtor to' .oftoa to te' wjito'jtototellto 
tbs tongitude at eea. ’tWf to a atotolto.. taito . 
of r kuowtt to Ptotomy wtofr ,toihtoto*l#W 
ago is amply saffielont to? alf.'praetioal ttotetoas. It 
Is eattfsiy unntoaMary to use the doasr aMiWtotea- 
ttons of uodom ttawa. Anolent htotevy Is qiitte good 
soiough. 

Wtat mathsmatleiaas havo bean tatoraeted to* bto 
been to settle the questten whether f «o>«M Mmdbto 
he deterplined hy the proueasw ef enftaa'T gteaestty- 
Tbsee processes reoodatoe tmt t«w toatoiuteto toslra- 
auute~;rtttor aad oontoaeecm ^l* toattor has hssa 
to agitnttoa for a logg whim* but sseoto to Wvo hean 
oonotusIvnlT net at test hy Prof, Undemion te ittfi 
fay hi* demmiftrstlon that ruler gad nowwades (i s., 
stmlgfet ite* and clrcjej -are tesafldeat( 

It seenM that teany ‘^oltele sguateiM’' tone been 
under the Unptessten thai a laige ggvto toRegt regard 
had been oOarud for g oorreot soluttoa, Thus, an 
ggrieuttural igbonr Who tokl devtned Wlgto b* teteg- 
ined was a Eohtttaa osMto to tomdoa gtMf ttowa shb- 
ttltted it to Rrof. do Morgan, who »g* ttoig jeoeatortoi 
a ottair to uHthsntios at iteiesetoty Wto- 
QoteiNtoying too tOsged autotteii won a stonr at a 
lettsr to wbtob de- _ 

awnd was nmdsi 
open the liord Ohgn* 

eallsr for a'supfiosed ' ' ' 

totse'dtitototodM.- 

fm. Vna. da ifor- , ^7 X-yf ySi ' 
'iU'Wds 'UttoUS'to y ■ { . -X '■'< i'.y'' 

rtffiatd «to ntatha- X\ /X ^ /X 

mattosl iBort as sno- x Xr 

neesf^i, ' In rotum- ■ N| H ' 
togli|':itoteMi>a ve- ' 

Igtohedv'togt he did' Xx ' 

towp s u d the hnewK 

tha' W '-wi-toWtod 

'UntoW-'iN^ ^ w ''dgdffiMMg "wm 
itorMW 'W:'W:'i'toteiW 
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M not iiMir'''iii^t«MUto«tL But 
^ 4Min)i«i 
im cm. 

'^#riwl» i» u «)»0lQtel7 olr- 
vowM »U|^ lw«ii calnu. 

S m t»M4 «r il^» nprmeBting 
flkttok too 'oauOi to ottMit 
icBowii to tk« 
|0' ragudfid u 

te 4B« nwtiwiwtksa «t 
KdMMBMO-^ thftt ITM tb« 

t(^v'.|i|)|^ Udao^'WMil' »rM»iili4l7 itnpronod. R«- 

:';iM)p;'fti«'1i^^ tbd iMWifbllltleo of hla 

'«iiNl‘'«lP^ 1H» fftifmititr MtaOkod this problem of the 
oi^iftnhtM » meclwiitekl solHtlOa.~or, st 
ttouti^t tram i mIbUop. Ho# wortn- 
tahehsimsi ttmthoo Sro«M be, from B pnKtlcal 
i«tov, om to-dsp iMr t» seen from the tut 
thht .^bobtp ibc oerj^ utmost Bccursey of our beet 
miSrpUMth^ mMBursttents is ttOr to o.oooooi of m 
imitii : M tlMt OTSD If, for iMtaiMM. tre nil a per- 
fmip fltpsuit 4Wt on a perfect ptaBo in a perfect lipe 
lt« have aeeompitslied oitie perfect revolution 
^ ^Si» detemine a etnight Unc equel to tbe olr< 
iiniS^(i|iin«oe, tiOw are we to meMure this Itnef How- 
•top/ LBsemiBe appltSd himself to readlnr. writing, 
and uriibaMtto ami satlalled himself arlthmetiealiy 
as 'J^ 'IUe *^otBtloii.*’ His elorts to get the attentloa 
of leMed SooietlM onlmiaated at last in the appoint- 
tnswt of a oemmlttee of inveatlgatlon bv a certain 
Btoletr of Arts and SCisaoes la ParU. This o^gan^ 
Mtttiih Wgitsd lilm a stiver medal of the first cIsm. 
This Mesinttioo wss followed by the swsrd of three 
ethir Utotais ^ vsrlotm soctetlee. All this soimfis 
W0tl|ji«h Incradthle. but Prof, de /Morgan, who str 
tSMlitofi to Inveatitsts the matten regarded the swards 
of ^ niefislB ss possible, but was imwUllng to con- 
ofida (hat the lodotles were probably of btgh stand- 
lh|r; Tho Wanch Aeademy had pasaed a resolution 
timSsotU<V(en of a uatury befOro to base done with 
alt «int»sdWaring prepeelttons/ 

Blit it toss not merely Ungfamd and France thft 
tosM' ihte to preduce “circle Misaren," In 1840 thefb 
was pabllensfi in Hamburg a eontused and compli- 
cated treathw os tWe problem. The author regamlod 
MfiMHfif ab onttraiy suoceniful, SB the fonowli« lan- 
gfiSAS filwufi by PlW. flohubert tmpMSe: "And HitM 
It hbs pbnsed our mother Ntetora to withhold this 
preotous mathematical jewel from the eye of human 
IbaveetlttoUeu, until site thoustit It fitting to reveal 
truth to stmpllolty.’' His “ulution" would seem— 
as deolphered by Frof. Sebuhort— to be u followe; 
tlm drcie in Fig. i is faurger than the iasorlbsd 
SfidarS and .smaUor than ttm ctrcunMoribefi one. Now 
the smaller ntaan conahrte of four trienglee and toe 
larger of eight the trtanglee being all equal. Con- 
BSt^ntly, the area of the circle is to be found be- 
ttoisn the two limits. This “solver’' pvt It st sis 
trisnglos, t^ is threotourths of the larger aquare. 
This would' yield 8 for the vsiue of v— a reeult that a 
string and a dlmur-plate would have oocreoted. 

ikm of the meet isertted men of oil time was Joeeph 
BOiltger. But his tosmlng— la the scqutoitlve 
brShehos-wdld net prsveitt him from becoming slfcvted 
With tbe tofatuatlon of squartag the circle. In 1S88 
he pubUshed a “aolutlon’' la » work entitled Nova 
^NAsmctHOO (A New Bcienee of Otrole Measuring). 
Tw was refuted by one or more of tbe mstbemaU- 
ejiMlis of (he time- tkmllger is ssld to hsve msln- 
iahwd the doetrlne that an arc is Isw than Ita chord 
to arltinnstle, but grsster to geoffstry. This propo- 
slttoa he dMcrlbea ia a “noble paradox.” He Mems 
to hiiito regarded, arltfamotle as a khtd of tsad of Hie 
Ifsiit^ Dhoewton where spy silly thing might be true. 

(htottosj do C«to who lived in tbe fifteenth can- 
, tnrifii gave a nmst onrlons geosMiricai “aolutlon." 
to tito oMkle (w IttsSrlbod a square. He then 
ttort A aide this m a radius, to (he rsSulttag 
Mmto he iBPcribed an squtlatorul (rtsugl*. wboae 
»tos equal to the ebreumfer- 
pilgliMfi hiw^si , He .fss refuted by Rogio 

'«( *he emi nen t 

tltpSfail^totolAs W r' (B<toBh( 'lb had' disoovertfi 

' .uBwtof "SttaoHi 

)'|top|M ebptoiltoM hlb touHMUnsW* 

'fl«»W>»hiy 
toStod-.bb pleassAt 
' 'Mtot' piitotoM'' -.hts “Mtotton,” 
pbttosophsr 




Jlw hm of AtjAtor Grace 

the Mato buptossed in our tost issue as to the fate 
of Mr. Oeoll Oraoe ware well founded. He was seen 
by sotne. oosat gitardsmen over Goodwin Banda about 
live mltoa out at sea some fifty minutes alter be left 
France. Although at first heading for the English 
■bore, he suddenly tamed and went off In a northeast 
direction. It Is thought that he mistook the cliffs 
tor fog hanks, steered away from tbe shore, and was 
lost to tbs North Baa. Re wm flying a Bhort-Wrlght 
blptonm which is a modified Wright maotaine of the 
same sort as that to which he first learned to fly and 
In which, last tone, he made the first flight In Eng- 
land to be made over warships. On thla occasion he 
alio flew from Bsstchurch, on the Isle of Bheppey, pasa- 
tog over Minster and Bheerneaa and circling above 
the warships “Victorious*’ sod “Bulwark” at a height 
of £00 feet. Op December 22iid, when he left France, 
Mr. Grace ia eaiii to have carried enough fuel for a flve- 
hour flight At first there was a report that hla aero- 
plane had been found near an letond off the coast of 
Holland, but this was not true. The captain of a 
Channel steamer also reported passing wreckage that 
resembled an aeroplane; but at the present writing no 
authentic traces of man or machine have been found 
This makes the second airman that the North Sea has 
swallowed of late, as only a few weeks ago one of 
three balloonista was lost overboard when the basket 
of tbe balloon struck the water In a fast flight from 
Germany to England in an aerostat. Mr. Grace was 
another avlatoV Ijke Rolls, whom both the science and 
sport of aviation can HI afford to lose. 


Neir |?«coniB st the Los Angeles Avia- 
tion Meet 

For the aeooad time tost yesr a new height record 
was saade at an aviation meet at Los Angeles on De- 
cember 26th. The new record Is 11,474 feet, which Is 
nearly a thousand feet higher than the record of 
Legagnauz niwle In France on Deoember 9th. The 
sarUer record was mads at Los Angeles by Uuis Paul- 
hap, who on January lOtii. 1910, reached a height of 
4,1|M feet to his Farman btiflana. All these height 
reoords have been made with Mplanes. tbe latest one 
helspg owfie with a standard Wright machine. Mr 
Hoasey is the Wright flier who reached this height of 
well over two mltoe, and that be succeeded In aocom- 
pUshtag It In windy weather and in mid-winter, when 
the cold at thto elevation to Intense, speaks well of him 
as au aviator. Hto new record was made early In the 
third day of the meet and when there was a wind of 
thirty miles an hour or more blowing. He was In the 
air over two hours, and was so benumbed by the cold 
that he vnu able to ctntrol hto machine only with the 
greatest dlMculty, After he bad risen a few thousand 
Met above the surth, he found fighting the wind was 
much easier, and tbac the chief thing which he had to 
contend with was Ihitenie cold. In tbe course of his 
flight he circled Sbo^ over a wMe stretch of country, 
and on several oocSSiona be waa over a mile out at 
ana. He was'out of sight of tbe spectators for over oue 
hour, but his machine was (Served through telescopes, 
snd bis height messured by triangutotion as well as 
by the reglBterlhg barometer. 

Tbe same day that Mr. Hoxsey broke the altitude 
record. Hubert Latham smashed his Antoinette mono- 
plane when alighting in the teeth of the wind. He 
bad flown magniflcently for two and a quarter hours, 
and only came down when hla fuel supply wae getting 
low. He had spare parts for three machines, and by 
working hla mechanics steadily he succeeded In re- 
huUding his monoplane In less than forty hours, and 
flying agtou two days later. Previous to the meet, 
Latimm tried duok shooting from bis raonoplano He 
flew low down above a mareh and started the ducks, 
chasing thorn out over tbe ocean and shooting at them 
a number of times. He succeeded In bringing down 
■evvml. On Ohrlstmaa day, which was tbe second 
day of the meet, Latham remained aloft all told over 
three hours. He made two flights of one hour and 
forty mtoutes and one hour and twenty-five minutes 
r sa peot tvely. Latham and Wiltord competed In the 
bomb-dropptog contest, and both did equally well In 
dropping bombs upon the diagram representing a war- 
ship- 1 ^’Ohle Hoxsey rose to a boight of 9,288 feet the 
first day of the meet, while he reached 7,928 the second 
day. The third day he made hto new record, and the 
fourth duy b« r^aoM the height oC 6,800 feet. On the 
fourth day, JGtocmnber 28th. a Curtin machine driven 
by Bly hast # %igbt blpUue driven by Pannalee by 
half a ,to» to A ByAlsp raoe. The time waa 10: 06 8/6 
torndtotSMeoffl^mUN. Besides this race there waa 
a«othsr >ltoH l^'fMtoiwtogdsy between James Radley, 
thfi BflglfSh IjrilOltoiBplow, oh hto Btorlot, Ely on his 
CurtlilS.,/«i4 liwflWse oo .n “baby" Wright. This 
qvsm. was A distanto of 8(i miles, .and 

'VtoS'toMa ilr tewpMBarto filWJ/fi— an nvsraga abaed 
iiM,iiMi6at 'lap wm imiida 


at a higher rate. Hoxsey made a creas-country 
flight to Mt Wilson, some 36 mites distant. He was 
gone about two hours, and reached an altitude of 8,200 
feet. Radley also made several cross-country flights, 
going to Long Beach and back In one of them. Parma- 
lee did some fast turns with his 'baby” Wright, and 
Walter Brookins, besides carrying a passenger, made 
his celebrated spiral dive from a height of 2,000 feet 
Oleun H. Curtiss prepared his new racer, with which 
he expected to make a demonstration before the close 
of the meet 

Mr. Wmiain W. Holt 

Mr. William W Holt, one of the patent attorneys 
of the force of the New York office of Munn and C!om- 
pany, died on the 27th ultimo at Manassas, Va. 

Mr, Holt waa a native of North Carolina, having 
been born at Burlington on February 27th. 1870 He 
graduated from the Manchester-VIrglniB High School 
at the age of sixteen and continued his education ,it 
the Virginia Military Institute, taking the full course 
in civil and mechanical engineering 
After graduation, he entered the employ of the 
Southern Railway Company as assistant engineer and 
draftsman, but resigned from the service in 1899 
to accept a position as machinist in the Navy Yard 
at Washington, D, C Here he gained that practical 
shop experience which was to he of so uiiicli heneflt 
to him in his aubsequent career as a patent sttj)rney 
On April 2Bth, 1902, he waa appointed an assistant ex- 
aminer In the U, S. Patent Office Here he remained 
for nearly four years. On April lat, 190fi, he resignetl 
to enter the service of Munn A v^ompany 
Mr, Holt waa admirably equipped for his work as a 
patent attorney He brought to hto profession the 
technical education, practical shop training, and the 
Patent Office experience which eminently fltted him 
for the work of a patent solicitor. 

Ho had a fine, well-ordered mind, a wonderful capac- 
ity for work, and an earnestness, and a wholesome 
sincerity and honesty which Impressed all who came 
In contact with him. His genial personality will be 
missed by those who knew him 

Prefierve Your Papers; They are of 
Permanent Value 

Hy taking a little trouble, when a paper first comes 
to hand. It )nay be preserved to form a permanent and 
valuable addition to the reading matter with which 
everyone should be supplied. We furnish a neat and 
attractive cloth board binder, which will be sent by 
mall, prepaid, for (1.50. It has good strong covers, 
on which the name ScrrivTino Amkbican or Scikntikic 
Amkbk'an BuwfMrNT Is stamped in gold, and means 
by which the numln-rs may be securely held as In a 
bound book One binder may thus be made service- 
able tor several years, and when the successive vol- 
umes. as they are coinpleted, am bound In permanent 
form, the subscriber ultimately finds himself, for a 
moderate cost. In possession of a most valuable addi- 
tion to any library, embracing a wide variety of aclen 
ttfle and general information, and timely and original 
Illustrations. Save your papers 

The Current Supplement 

A London newspaper has installed machinery for 
making Ita own paper That Interesting plant Is de- 
scribed In tl.e opening of the current Bitim.kmknt, No. 
1827.— An Interesting summary of Prof, Dalhy'a British 
Association paper Is presented, or rather of that phase 
of It In which be calculates locomotive power in terms 
of tons of total load. Including engine and tender, 
speed, and train reslslance.—An excellent review of 
the progress made In aviation in 1910 Is preeented by 
ROne Gasnler— Dr William Elchholts points out the 
limits of our chemical knowledge — The results at- 
tained by the Metropolitan Museum of Art’s Egyptian 
Expedition are presented by Mr H E Wlnlock — 
Mr Owen Ely traces the origin and development of 
the conception of ether,— The question, “Do fishes 
hear?” Is answered by Dr. William Roth in a summary 
of "Interesting Recent Biological Investigations." 

A $26,000 Prize for Inventors 

The Parte dally journals announce thal a prlxo of 
120,000 has been offered by a person whose name re- 
matoa unknown, for a Itfe-eavlng device to ho applied 
to aubmarinea. It to to allow the crew to leave the 
submarine, and mount to the surface and keen afloat 
The matter to placed in the hands of the Minister of 
the Marine, who U to open a eontest for such de- 
vloee. Only Frenqh subjects can compete for the 
prise- Tbii will be awarded ahould tbe device ba 
aBpTMua bgr- tlia 0«|jien o( tbe Marine. 




Prof. Albert Abraham 




The New President of the American Association for , 


By Marcudi Bemamin, Ph,0. 

A CHI EVBMBNTtn science has uoually been pirotoptly Technology conferred n situtlnr honor upon httti I# 
recoKiilxed and generously rewarded In this 1887. Camhrtdfe In IBngland bestowed upon him a>e 

country Among the honors that are gladly accorded degree of Bc.D. In 18P9, and Yale In IWl, and Pettn- 


> those who have been succesaful In attaining eml- 
fmee In science, U the presidency of the American 


sylvanla in 1906 conferred upon him the degree of 
LL.D., while Clark in 1906 gave him the untMual hut 


Association for the Advancement of Science. An elec- most appropriate degree of D.Wiys. He waa awarded 


tlon to that high office has come to be regarded as 
imbllc recognition of atlalnraents of the person so 
chosen. The practice of alternating a student of one 
of the physical sciences with a representative of one 
of the natural scloncps la an eicellent one, and Ha 


warded as the gold Rumford medsts of the American Academy of 

person so Arts and Sciences in 1889, and In 1904 he received 

nt of one the Mattenocl medal of the Societa Itallana of Rome, 

ve of one The Copley medal, the htgheet distinction of the Royal 

I, and Its Society of London, was conferred upon him in 1607, 


organisation, when Albert A. Mlcholson, easily the 
foremost iihyslclst In this country, was chosen to suc- 
ceed so prominent a naturalist as llavld Starr Jordan 


t the last meeting of that and In the eame year the Nobel prise in physlcsi of 


$40,000 was given to him, “to ilgnallM ss worthy of 
especial honor the eminently successful retesrohes you 
have carried out.” He la the only American who baa 


born in Strelno, Prussian thus far received a Nobel prise la science. 


Poland, on December 19th, 1862. but as a boy came to 
the Dulted States, settling with his parents In San 
Francisco. Dal., where he received his early 
fsducatlon, studying In the public schools 
and then graduating from the High School. 

An apiwlntment from President Grant to 
the U 8 Naval Academy followed, and he 
waa graduated as midshipman In 187:i After 
neatly two years’ sea service he returned ! 
to the Academy as instructor In the de- I 

partinent of physics and chemistry, and then J 
for ahout a yeat served In Washington In ^ 

the office of the Nautical Almanac. , 

Yielding to his foiidneas for research, he 
resigned from the 17 8, Navy In 1881, 

and studied for two years In Europe nt 

the universities of Derltn and Heidelberg 
under HelmhoUs and Quincke, and then at 
the College do France and Boole Polyteoh- 
nlque in Paris under Cornu, Maaoart, and 
Llppman fn 1883 he returned to the United 
States and entered on the active duties of 
the professoishlj) of phyBios In. the Oma 
S chool of Applied Science In Cleveland. 

Ohio, to whith he had been called, and re 
raaliied theie for six years In 1889 he 
resigned from that appointment to accept 
the chair of physics in Clark University, 

Worcester, Maas Three years later he was 
called to the University of Chicago, then 
recently reorganized, and was made pro- 
fessor and head of the department of 
physics, which place he has since held. 

While on duty In the department of 
physics In the U 8. Naval Academy, he 
developed a fouduoss for Investigating prob- 
lems In physics which culminated In his 
doternilnailon of the velocity of light to 
be 186,306 miles a second, an achievement i 
which Immediately Rslmd for him recog- 
nition as u brilliant liivesllgafor. He eon- 
tinned his researches In that branch of 
physics, and during the winter of 1880 de- 
vised a method for teptlng the relative mo 
tlon of tho earth and the other, which 
resulted In tho invention of the Inter- Prcaii 
ferometer An Important Investigation of 
hls made In connection with his colleague 
nt the Case School, Ih-of E. W. Morley, was the study 
of the application of interference methods to astro- 
nomical and spectroscopli’ measurements. The former 
resulted In a device by means of which the diameters 
of Jupiter’s satellites were measured at the Lick 
Observatory, while the latter showed that, of the many 
radiations examined, nearly all were more or less 


In 1899 he delivered the caurte of I.iOweIl lecturea 
In Boston, and he has repfssentSd the United States 


PROF. A. A. mCBSlLBeN 
President pf the Anerican Assedatto* fer tlw Advai 


at the Case School, Ih-of E. W. Morley, was the study on the International Commi^lac of Weights and Meas- 

of the application of interference methods to astro- ures since 1900. Also In 19oi> he received a grand pri» 

nomlcal and spectroscopic measurements. The former at the exposition held In Paris during that year, la 
resulted in a device by means of which the diameters recognition of hls sctentldc researches, 
of Jupiter’s satellites were measured at the Lick Prof. Mlcbelson Is a member of many selentlllo 

Observatory, while the latter showed that, of the many societies. In the United States he was elected ab SsSo- 

radiations examined, nearly all were more or less elate fellow of the American Aeedomy Of Arts Ud 
complex. Among the more simple, one was found Sciences In 1886; a fellow of the American Phlle- 

whlcb promised to fulflil conditions necessary for a sophical Society In 1902; a ntenitber nf the National 


stnndird of length, namely, the red radiation from 
cadmium vapor made luminous by the electric dis- 
charge This resulted later In an Invitation to demon- 


Academy of Bcienoes In 1888; and besides n>enlher- 
shlp in many other societies, In 1900 bn wan elected 
president of tb« American Phynlenl Boolety. Hln fseoc- 


strate hls work before the International Comnilttee nltlon abroad has been enualiy dlstlntalshnd. In 

on Weights and Measures at SOvres, France Hls re- 188S be was made n correffi>0»d1ilff msmMr Of ' th« 

suits were so convincing that hls method waa adopted British Association for the Adydnosmenl Of ^Isfinnli 

as a standard More recently he hoe devoted hls atten- In 1896 a fellow of the Antrohonitteni, 

tlon to the analysis of spectral radiations and the and In 1906 a corrssp«ndin|r Mlow of th« IfctiM 


effects thereon of temperature, pressure, and of mag- 
netism; and In the Invention jj^nd construction of 


Society of Ltmdon. He also hhltls Inmnrai^' ottiUieo* 
tlons with many other Burepean sootktlet fnehiilllitf 


apparatus designed with a view to Increasing the the Frent^ Aesdemy of Bel^ees ' 11909 ) • the ▼Oto&t' 
power and efficiency of spectroscopic appliances, haps Akadcntten in Stook^olnt (lihOO). nnd Ihe Itaals 

Among these may be mentioned the echekm, which Accadeinta f^l Llncei in Rotgilh < 1900 >< 

has a resolving power ten times as great as the largest Ifla oonhectlou with tb* 'AaMjlfsilB -AWKWtnQUil’ Itit'o 
diffraction grating, and a ruling engine capable V t^e the 'AdVanostnOnt ctf fiMtendh hlA ; 76 iSi^i(i(i 6 t 

moat minute ruling. t«^itt«mbe'ndilj 9 .f^ ttia tg 

"In honors Prof. Mlchetaoo ranks htgheet among yeisra' later ”^ 1 ^.' tirga -tlm, fHMlh M 

American men of science. Western Reserve gave him In 1 « 8 T Iw %nh dklMlM la 
the degree of Fh. D. In 1880 , and Stevena inatUnte of Uon» ndf! 44 lltv| 0 «f 4 loaaiOt ^hwaf ^ 



tlM Oh Phytioh In' 

Wnvea.“ in wMoli, ho HKhlOBted 

tho many poatflUe anpltchtlhah 

At rtb« Boston meeting. In fmmuf 

inlna>tthg ralaMon to thg nsanntgtthn hit 

to the prealdenoy, «n honor ngjuropf^ijolf 

upon him, who stnoe tho doath of Wtoon Jfhwcothh 

eaally auooeede to the dtstinotion of being the IfohfeSt 

man of science now living in the United liilgM. 

Ufide Stitt’s lllite Beseott Cars 

By M. Banting 

The appalling toaa'of life In Anertoiui ooal niliwa 
the past year has moved the Bnrean of, Mtoes fo 
taks aetlve ateps la the pthparatlon Of hdennato, apn 
pllanoes tor resene woth nm) tbs training of mmt 
In tbslr use. Thst the number of denthe In Amsti* 
can mines, both coal and methh dorisg the 
year 1909 should he about 6 out of every 
1,000 employed, and that of Kpropean couw 
tries only about I out of every 1,000, haa 
caused inquiry; and it has bsea found that 
this sstonndlng difference to largely due to 
the tact that for some time past theso 
Buropean countriss have malntalnad e4 
ffclent rescue stotlom. 

With the hope that this happy condition 
may be duplicated In our own country, the 
BHPegu of Mines has rscently equipped stg 
CMS ^h the Istest apparatus for rescue 
work, laeludlng also flrat-sld materials, and 
haa maansd them with experienced miners 
tramed to this work. 

ThsM rescue care are stationed at the 
groat ooalunlnlng oentern. and will he aent 
oat at a Jnoment’s notice to the scene of a 
.to..eo*operate with the State mia- 
,In rescuing entombed miners. 
'Beatdto .tUs emergenoy f«atuta«.th« nan wfit 
tlalt all mining towns and\ 0 i||||'; 4 ^any im- 
portanoe wRhtn their attota|iHRfti»ry, giv-'.'^ 
tog free Inatructlon to ths a^lii'tbe savtagrti; 
of Ufa and the proper oani' hf the Injnrsd. 

A surgeon from the American Red CroM 
BoOtety and a mining engineer are members 
of each car, and wlU deliver let;- 
turea Upon the use of explooivea, electrical 
mipanitua. Sre prevention, sanitation, etc. 

lectures will he given In the cars 
wtom other suitable meeting places are not 
available The car will remain long enough 
at each place so that every miner may have 
opportunity to learn the work of reecue, 
under the tostruotton of tho foreman of the 
practical miner. The men will also 
be encouraged to form rescue brigades at 
the mines where they are employed, request- 
ing the operaton to equip them with neoea- 
sary apparatus. 

Bach car will oonUtn eight so-called oxygen 
icinm belmeta, a supply of oxygen In tanks, twelve 
safety lampA and a fleUI telephone with 
8,640 feet of wire, resuscitating ontSta, etc, 

Ons end of the ear to fitted with an airtight room 
la Which the timlntag of men In the uas of the oxygen 
helmet to carried on. Thio room is filled with 
ooxtons gaaoa. and mtaora wearing tho oxygen hel- 
mets will he reqnired to enter and reipain f*”* 
houra. These holiastB permit toe wearto to enter a 
min<^lmmodtototy after an explosion, while toe nt- 
mosphero stin rsefes Wfth potsopous giwasr suhstot’ 
tog meanwhile npsn to« meygen from toa tank. 

BUd ttoeac helmets hosn avnllahle kt ooma of too 
rtemt mtoo dlsaatorfi it ht heUovofi that many linos 
‘hxYs beta '■nvod. It la ,||t« , 

eaao '-tiuit mtoera mm «to|y 
'PIMOIMI, m pcMgh'-'immnna of' 

-toiff'9ir« eompMtog to:'iHMtofi,'.whfl»'h46» ,, 

' 'to At toe tootot ‘ t»my ' 

dx*#ia' .hotoMt kf ;4#!to»m«hWi: -to 
toton* "‘.of tmwrilji: rtmon-'itoo^ | 

thp toi* wtt) In ^ 



slittrnNc laiiraicAN 


The Heavens in January 


By Henry Norris Russell, Ph.D. 

^ ot ■QltotlflC rMMtrCb to our aid the opootroacope, wbkh meaauroB the yeloc- 

iNdlwr mtiinm •UuMthn* M^ttmea urtao, Ity ot the orbital motion of the bright star. An the 
‘ ^ ^ lUOat^Mtoil by a receht Oaee, when faint itar cannot be apeotroecoplcally observed, some 

' Mttdaotiitdr eettt .ls a requlaltlaB tor aasumptlon concerning ita maM or density is neces- 

' ‘1^ two thtnantad pounds cf aary. Making the assumption, which seems very plausl- 

' iil (Wtroneutloat observations.” ble, that Ita maas Is one-hslf that of the bright star, 

. the Ide wm nsed for, and how Dr, Stebblns arrives at the following conclusions. 

iniieeeasftti were the mults. Is told in a The bright star Is 1,260,000 mllea In dlameter~a 
; rMklift ftey Frof. atebbtas, ot the Unlveralty of mtle leaa than one and one-halt Umes as big as the 
‘ Ifitttbti Fhh had for some years been working on ann. Its mass Is three-eighths that of the sun, and its 

the itMiM of Itaxiight %lth the aht of the density only one-eighth that of the latter. The fainter 

seidO^a^ photometer. star le atlU larger, about 1,460,000 miles In diameter 

I 9^ |i^ PbhUHl may seem to tnoirMM tiie pusale. (or one and two-thirds times that of the sun), while 

What ^ rare element aelenluin to do with its mass Is but threewixteenths, and its density only 

astriOiMimlf Ihlaho heoittne oomprehenolble when It one-twenty-flfth that of the sun. The centers of the 

W that a Utla sheet «f this aubetance, two atari are just three mllMon mllee apart, and they 

•ttt^ly prepared, dsereaeee in eleotrtoal realatance revolve about one another in a nearly circular orbit 

wheb il^ht 'talla on It. By putting such an apparatne In 6dh. 49m. The plane of the orbit is Inclined 

«t fhi toeuf ot « teleBoope, 
and pothtlsMt at a bright 
atiu'^ the emeunt of Ui^it 
reoel|(ded may be measured, 
by Mwana of the defleo 
tione ot a ceasltive gal’ 
vanoaieter. 

Temperature changes 
aflhct, the aetenlmn large- 
ly; hoaoe the use ot the 
tee, toming a targe "pack" 
about the caae la which 
thO letonlnm cell wee con- 
tatadd, and protecting it 
from vertatlotts ot temper- 
ature. 

WvlBg got thle appa- 
ratus in eflclent working 
order, Prof. Stebblns has 
made a long series of 
tneesurements on the vari- 
able atar Algol, with very 
InteraetinrTesoKs. The ec- 
curacy at measurement of 
which the new epiiaratne 
Is capable te vety blgb, so 
that the well-known 
changes In Aigoi'e light, 
duniig the ecHpae which !t 
Bufferi at regular Inter- 
vals. can he very accurate- 
ly fallowed, 

Oontinuing the obeervs- 
UoM thronghont the 
period. It was found that, 
half way between encoes- 
■tve ecllpeee ot Algol by 
Its invisible companion, a 
iinall bat undoubted di- 
minution of light took 
place— -juet at the time 
when Algol itself would 
eollpee the companion; 
showing that the latter 

waa not wholly dark, but _ 

Ml£e^?«ht Z- illOHT •KYi PVOKMBBIt AND JANUARY 

pahhw by the principal 

gthr, howdwr, euta oil but g per oent of the oombined about 7% deg. to the line Joining Algol to the sun, 
ill^ ot the two; while, when the principal star hi so that the eclipse « we see It is parUal, rather more 

•dUpeeJ, ' about dS per cent of the combined light is than one-fourth of the diameter of the brighter star 

lAnehiTd, The «ng» !ba ot light in the fermar oaw la being imobsoursd. 

imiNirdefndhlato ^ ordinal eye, Whldh explains why The principal eUr is about nine times as bright as 
it wiiife hot pfaulOtti^ : «ete^ though a long serloa ef the brtrtter aide Of the companion end fifteen times 
wit^ tim boot , Ttaunl IpbOtometera (lit* as bright oa the fainter side. To compare these with 

,fer rndnantflaf |h« hgbt V ths stars py the eun's brlghtnem, we need to know the distance of 

ha#-t#vealed It. Algol, which Is unfortunately so great as to be almost 


group ot constellations, of which Orion Is -the center, 
filling the southeastern sky. The Pleiades are almost 
overhead. Below them comes the larger groui) of tlio 
Hyades, Including the red Aldobaran. Orion is next, 
and then Cants Major, recognizable at once by the 
incomparable brilliancy of Sirius. 

Below Orion are two constellations which, though 
small, are fairly conspicuous, and are shown In our 
Initial letter, Lepus, the Hare, Is an ancleet coDHtclIa 
tlon, mentioned by Ptolemy. Its principal ctmllRuiu- 
tlon Is a small quadrilateral of stars of the third and 
fourth magnitude directly below Orion. 

Columba, the Dove, which is south of this again, Is 
a relatively modern group- being supposeil to repre- 
sent Noah’s dove. In the biblical story of the Deluge 
It contains one bright star of nearly the second mag- 
nitude, which may be found by carrying a lino 
from Procyon through Sirius to an equal dis- 
tance on the opposite side 
West of these Is the 
huge extent of Etridauus — 
a winding stream of faint 
stars, beginning near 
Orion, and pursuing a slg- 
zag course down to the 
southern horizon, and in- 
deed below it, for Acher- 
nar. Its brightest star, la 
visible only from points 
below the 30lb parallel of 
north latitude 
In the eastern sky wc 
find Gemini and Can is 
Minor, with Deo and Hy- 
dra rising, and Cancer, 
with the faint star cluster 
ITaesepc above the latter 
The Great Bear Is coming 
up In the northeast, the 
Dragon and the Little 
Dear are low In the 
north, and Cassiopeia and 
Copheus are In the north- 
west above Cygnus, which 
has nearly set. Auriga and 
Perseus are overhead and 
west of them are Arles 
and Andromeda. Pegasus 
Is lower down In the west. 
Pisces next to the south- 
ward, and finally Cetus, 
sotting tail first 




^ tb« combiiMd light beyond tha limit of measurement 


t$ Jt !■ probable, however, that the brighter star. 
yqf’ ' i|k'. ilMiTat na— wtanMi though ot oply about twice the tuperflclal area ot the 

of gtar-Htbd nun, gtvm oU at least fifty times an much light; while 

fjjllili;® behind tho taint omppanitm, though long regarded as a dark 

-Iff ' that Bi« body, boeawoe tta, light was w email a fraction of the 

tbA> 'tiUta‘ tWkrd TholA tbre*' «ht at least three times as much light aa 

««i[ir'l#th ,ft bV>- ^ evm.olt tte fainter aide. 

A ebitllar phe- . , It' Ig'wgp'l^ 'anyone to see (or himself the changes 
to Bgl* prtnclpwi wlltf*** of Algol. Dur- 


:§') that (he 

ibo hWkrd 'Algol where 

iSPite w- - ' •' 




minima ohoervahle in our hagt- 


the aaiwe < tode %■ (BaMeht standard Time) on 

M. on the 4tt, i P. M. on the 7th, 






till |hi^>i|to|iMlto oonvenlenlly dhurvable at midnight ' 
' oa on the S4tfa, and eq on. 

-V ws Hiavena. ' ' 

Tuyainif'to’bttt Mar chart, we find the splendid 


Mercury is thoorotlcally 
an evening star till tne 
10th, when ho passes 
through conjunrtlon with 
the sun, and becomes a 
morning star; but he Is 
actually so near the sun all 
through the month as to be 
almost Invisible. Venus Is 
an evening star, setting 
only about half on hour af- 
ter the sun at tbemontii's 
beginning, but remaining In sight at its close till au 
hour and a half after siinsot. Mars Is morning star 
In St'orplo, rising about 5 A. M. He Is over 200 million 
miles away from us, and so does not appear very 
bright. Jupiter Is likewise a morning star, but rises 
much eartler — a little before 2 A. M on the ir,th 
Saturn is the only one of the planets visible In the 
evening sky. He Is a conspicuous object on the border 
of Pisces and Aries, and remains visible till a llttlo 
after midnight. On the 2(lth he Is In quadrature with 
the sun, and Is due south at 9 P. M. Uranus la In con- 
junction with the sun on the 16th, and Is Invisible this 
month. Neptune Is to the very opposite quarter of 
the sky — being In opposition on the 1 Uh — and is visi- 
ble all night long. His position on the 1 6th Is It A 
7h. Sfim. 268., Dec. -1- 21 deg. 18 min. 40 sec , and his 
dally motions — ^7a. In R. A. and + 15 sec In declin- 
ation. 

The moon Is In her first quarter at l A M, on the 
8th, full at 6 P. M. on the 14th, In her last quarter at 
1 A, M. on the 22d, and new at 5 A. M on the 30ih 
Bhe le nearest us on the 12th, and farthest off on the 
24th. In her circuit of the sky she passes near Venus, 
Vtanu*, and Mercury on the 1st, Saturn on the *th, 
Nbplune oa the 14th, Jupiter on the 23rd, Mars on the 
Merenry again op the 28th, and Driwus on the 
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Abstracts from Ourreni Scientifei 1 


In this dspartMAt of tho Sdoatiflc Antrkoa. tho tmdm 
vsittobio ortkUo thst opiMor in Hrasch, Gsraws. owl 
aeiontlfle InformatioB glsMn4 from ropnteUs sounes. 

A Safety Device for Air Craft 

I T to self-evident thst the problem at sertol trs-rt^ 
cBonot be solved slmplr by the eonstmetieo of 
vessels espsble of osrrylni; persons tltronidi the sir 
St (rest sltttudes, but thst It to eouslly iii)pOr|sitt to 
briQf the seronauts back to esrtb wltheuC Injury. 
For, vbst does It profit an aeronsut, or his suecessors. 
to noonmulste valuable experience If st the end of 
his flicbt he to dashed to the (rouiul and killed T Bo 
dueations Prof L*. Zohndor In Umsohsu, and' proceeda 
to answer himself thus: “In view of the numerous 
fstsl arddents that have occurred In the laat tew 
weeks, I think that It would he well to alter prtoM 
for types of construction and eoulpmont thst would 
minimise the danper of fatal falls, and to prohibit 
the carrying of paasongera In aerial vesseto of any 
other aort. 

"Bvery aeroplane should be so constructed that the 
pilot could Instantly, and easily transform It Into a 
parachute, which, however, need not have the con- 
ventional parachute form - In the ease of a mono- 
plane. for example, the wing on each aide might con- 
sist of a front half, or B„ and a rear half, /i, 
or it, (SCO Fig. o of the diagram). In flight these ^ 
half wings would be coupled together so that each 
wing would form a single siutainlng surface, but In 
case of accident the four half wings could, by a 
single movement of tho pilot, be arranged in the 
form of a cross, as In Fig. b. (The sustaining sur- 
faces of aeroplanes would be more efhrlent, for a < 

given weight, If they were made of stiff sheet rnetsl. t 
Instead of flexible canvas, which, If not perfectly taut, 
assumes forms which greatly increase the resistance I 
to progression.) The change 
might be effected automatically by 
the pilot rising to his feet. The 
stability of the parachute thus 
formed would be Increased by In- 
clining the four surfaces so that 
their outer ends are higher than 
their inner ends, as in Fig. c, 
where H denotes the center cf 
gravity of the machine, motor and 
pilot. Thto arrangement would 
make capsizing Impossible. 

“By exiierlments with weighted 
models it would not be dlfllcult to 
And a form of supporting surface 
and a type of construction such that 
the aeroplane, In falling from any 
flying position, would automati- 
cally assume thto stable falling po- 
sition. Tho surfaces must be 
large enough to bring the avlalor 
to the ground unharmed, and the 
machine should be provided with 
clastic feet, to diminish the shock 
of landing. It Is possible, also, to 
attach tho motor and other heavy 
machinery to the aeroplane !n 
such a manner that they could he 
cast loose and dropped before the 
ground to reached, enabling the 
light aeroplane-parachute, weighted From PmwhHn 
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s. Plia of «aiK>)>lwMwith01vliM wittgi. p. PlaB at tSs HMHiopIsaa 
WTU^ M • imrsdnla a Xlamtion of tbssMksopliM 
■irangoO as a psoKSnttn 

AoMaoplaiwtlMtcaalwooBTsrtog fatoapMWSiwto 

only by the pilot, to gink gently to earth, still guided 
by Its. steering and eleyatlag rudderg. 

There can be no Insuperable mechuloal dlfltonl^ 
In carrying out the schotne hero outlined. It sranld 



msr phetegraiAtng aa adreca 


' iVil^ttlseB. which attrlbutisl 

'MWS^. of oatlwde rays thM^ .Iha . JpAUir mmif. '' 
atsd-'Wlwr strata of the atssoai^a 'JlMhttahNi of'tlie 
heli^ w the aurora vary wMtoty. Aaroigl. sItyMIBetg 
liayd b««a •ehn benoath otouda ind nUrahtaln suhthtHs 
leaf thaa feet high, agd also ip n»fth«n|i , 
laUtudig above the lofty chT«s olom iplllwd 
Vegwtor oatlaatas the height to range Dram To bo 40d 
liHoaMteito («f m m mites). Re adtri^uttoi thP sex- 
oaltod •‘ttrfuwftos." which pdMem ektead t« a gregtor 
hedfht sRHw, and the otflef gtrtafM U> 

On aheorpttoP ot cathpdo rgya by 
ap atniesiihere oi( nijirogsa, and 
attrlhatea the hoiacfeaeoM Jfws 
add other tonas dgntRute of rpys, 
whtoh pre usually MUto Pt P height 

kf pp gtmosplMm Of hjrdfisfgi. 

Ibccvding to Fpulnaii ohapnnlditon, 
parorM ooeur at all heights, toem 
.too mlleo dewp td.'UiP eaPthto sp^ 
fPoa The height of tdi aurora osa 
']» determined hy jphotogrpphy. ah 
though the motlm at the hands 
and streamers pad thotr feeble 
lumlposity present dtOcul- 

ties. Prof. Stoermer, IP Vmsohad, 
narrates bow be has succeedsl'.^.' ^ 
pbotogrspbiag auroral phenomena 
with exposures of less Chan oPe 
Bscoad. Hto photogtaphi were made 
In Febraary and Rarph, toll), at 
the jKorweglan arctic .station Boae» 
koph In Finnmarh. where the <tor- 
man, Prof. Orendei, nad« the as«t 
Photographs of sn aurora. Ip IBM. 
After expeiimantUig Wtlh a graat 
vmlety of ptoue «od topses Prof. 
Stoenasr -deoHod to uge jUtpPMto/ 
Tlol«t label piatop and a kliMmato 
grhPhic obileothto of %, todh dli^ 
(ftoachidedl op pw» ii‘) 







Mim M«*lr York Z(iakig!t««l P»rl;. with iU two hun- Zooiogleal Park are the proi>erty ot the Zoological 

. hiM: rizty^oar ’Cerea aarveloualz taahlOMd Society, having been presented by Us members or pur- 

% Itetimi liter' hit ld«ht hnlmal maaeum, presents (or chased out ot the profits of the privilege business 

the and amusement ot New York the created by the society, under the authority ot Its coii- 

•IBjwsiast Uvihg asseinblage ot maminala, birds, and tract with the city, 
reptiles to be seen in any one single spot in the world. a woNumri. assay op antmalm. 

I^lis remarkUhle eitposltlea contains over 6,000 living Of the grost array of noteworthy mammsla, birds, 
spl^ .^yasituea, kept together in cocttforUble captivity, and reptiles at present on exhibition In the park, 

fbin^ iy iM and tended, and nearly all atrlklagiy many pafifes, or even a whole volume, would be needed 

OslJkttod In open-hlr Indoanres. to convey a fair Impression of them. The collections 

: '^hMWwigh lirtMotor W.. T. Horaaday the Sfoologloll hhte been formed strictly on scientific lines. Through 
Anility ei NOW York kaa secured flram thp JtehUWl. ocwtesy of Prof. Henry Fairfield Osborn, presl- 
IbMe^ foneata, and monokiina of the ,w<ffld, their divnt of the society, the writer was afforded oppor- 

Miaat and W KWt remarkable Uvinc aniiMi (rsasures. tunttim Ot securlqg some close-range photographs tor 

in -ardey that the may know them by per- the pages of the Sciarritno AMcaicAff. showing a num- 

•snilt nodualntance. and aPPVSdUite the marvels of her of the most rare and Interesting animals and 
thb isnisn^ Ititefdom. huge birds. 

That tke P«op»e Ot New York appreciate the elfort, collections of Wrds are fairly bewildering In 

ssade by the society Is shown by the atiwidaHUie of tkelr variety of species and general soological rlch- 

vMtomi at the park during the leat year, which by ‘teas. Over three thousand Individuals, represent- 

aptunt turnstile record rose to 1,dl4;t8|. To, mutea a tng hundreds of speoiea, gathered from a hundred 

ptil^ end ooUectlon worthy of the tavnp ike dWereut localities, are exhibited The collection con- 

•sniilteoti of the globe, and also wortkli'/Ol ttee thins such feathered rarities as the California condor, 

auttrapolia of the new world, baa been a fftnBtlc tUufc; Bateleur eagle, trumpeter swan, wboop- 

bui, tb oftkd* to the wtae and energetic werk Of HIreo- ^ oimne, aun bitter^, sertema, South American 


hoofed animals Bn(I''other ipeeles; that Is, to give 
them a lection of Nature’s own domain. In this huge 
cage they can fly to and fro, build nests, and rear tbelr 
yonng in real freedom. The cage is the summer home 
of a mixed flock of large and showy water birds, sncli 
as herons, egrets, flamingoes, pelicans, and others. Tt 
Is flfty-flve feet In height, eeventy-flve feet wide, end 
one hundred and flfty-two feet long It completely 
incloses three forest trees ot very considerable also, 
and contains a deep pool of water a hundred feet long. 

Among the large and rare birds of the Ostrich 
House Is the picturesque emu from Australia, now Al- 
most extinct, and next to the ostrich the largest of 
existing birds There are three species of ostriches 
and four of cassowaries. 

Of reptiles, 1&89 in all, In charge of Curator Ray- 
mond L. Ditmars, the collection Is very comprehensive. 
It contains king cobra, spectacled cobra, bushmaster, 
for do lance, puff adder, five species of rattlesnakes, five 
speclee of crocodlllans, and pythons, boas, anacondas, 
small serpents, Iguanas, turtles, tortoises, terrapins, 
and amphibians In great variety 

inrMANi; tbeatmbwt or rAmv* riUE.VTuaEa. 

From the beginning, it was the aim of the Zoologlc.il 
Society that the park should be designed and created on 


tur Hoimuduy. and the guWaaee and eo-opMWtiuh wf 
the ofltoera and membera of the Zoological Society, 
the perk, after three years of planning and eleven 
yean, of very strenuous work, la.Baw .piaottcally Com- 
plete. Of oourae, this does not mean that, nothing 
«?»n over vfiH b* added, or that In the future no 
SMMP fMpr«f«inants will be necesaary. 

Ite MavsnIbMfv lass, the park (wUcb never has been 
slaaaiil elaa Snt “opened” to the: gsoenl pubHc. The 
Impsliae and eOstt ter the enatton et the 
NiMr Yhik Soctaty okiioo from Nr. Madieon 

Oitept. now the secretary US ehatrmao of the executive 
connttbae. tiiiett .a aportaman, atafiant ot nature, ud 

■ ly protaaalea a lawyey. FoiUnately, very ewiy in 
l.fb*' active 
tiC noN the 
Me t« avcf. 
the sdcietsrs 
to y<i^ieb 
^ttsiutoreat 
vie dentlea 
*b«H m 


trumpeter, gyrfalcon, eCa eagle, yellow-necked casso- 
wary, bysctnthlne macaw, black cockatoo, black- 
backed pelican, ptarmigan, and a hundred smaller 
varieties, making its scientific value beyond question. 

Among the latest arrivals are three greater birds 
of Paradise, from Aru Island, New Guinea, being the 
first live spectmens ever pieced on exhibition by an 
Auertcan institution. 

The mammoth Flying Cage Is one of the wonders 
of the park. It represents an attempt to do for cer- 
tain large water birds wbat has been done for the 







lowlt aia»-nailMb:<k«a^'^ " 
AK^amaagtlmijMealwte'US^rtd 
ISIBBAT ZOOLOGICAL PARK 


lines of the most far-reaching humanity toward its cap- 
tive wild creatures Therefore, the utmost of exjjerlencc 
and the best skill that man could furnish, and ideal 
grounds and a fair supply of money, have been skill 
fully combined to render the wild animal population 
not only comfortable, but happy from day to day The 
spacious outdoor yards for the exhibition and comfort 
of the wild creatures are one of the unrivaled features 
of the park The director says: "For hunwne mon 
and women there is small pleasure tn the contempla- 
tion of living creatures that are in prisons, and that 
look and feel like priaoners. pining behind tbelr bars. 
Better no soologU'al parks and no wild animal coHec 
ttons than miserable and unhappy prisoners! A badiv 
made or badly kept soological park or garden is worse 
than none But, at the same time, it la folly for any- 
one to say that all soologloal gardens and parks arc 
dens of cruelty, and Is beM by a few extiwine human 1 
tarlana The creatures In the eollectlons o'f the Zoo 
logical Park give unimpeachable testimony to the con- 
trary. If our bears or hoofed animals, our birds, our 
apes, and monkeys, are not positively happy, and full 
ot enjoyment of Ute, then none are In this world, 
either captive or free. As a general proposition, our 
Xalnuls are not ’pining behind their prison bars.' The 
vast mnlorlty of them are happier, and better fed and 
watered, than they would be by tbelr own efforts in .i 
state of nature, wherein life Is one continuous strug 
glo against hunger and sudden death " 

Of the eleven large and important animal bulldlngH 
the first class, of brick and stone, each one, except (be 
ItepUle Honae, Is provided with an elalwrate and ex- 
tensive serfee of open-air yards. In which every habt 
. tant has, In mild weather, a daily opportunity to spend 
imm In the sunlight and the 0 (>en air, freely exercls- 
klgior lying nt sane in the shade. 

T|W OPKN-AtH SANOKS, 

*11iO tourtean buUdIngs of secondary importance are 
{Omtimed Off pope IP.) 













Tan^nC a Shaft with an Emeifcaef 
Lathe 

ThonM PowIm- 

WhU« gUtlotUMi on the XTnlted Statei tend«r "Ivy ” 
.when It WM anchored on the Florida reeit a hundred 
mtlei from port, the writer waa called upon to turn 
a «-lnch ghaft 30 feet lonif. There waa no lathe on 
board, and It wag nereaeary to Improvlae one. A tool 
waa made out of a halMnch round file, a tool*holder 
out of a tveo-inch hexagonal nut. and a aorew feed 
out of a 2-tnch bolt 13 Inohea long. By thle meana 
the ahaft waa turned a quarter Inch off for a length 
of 4 feet. 

A diagram of the apparatua need la publiahed heVe- 
with. Several pieces of Iron plate ^ by 3 Inohea were 
bent to the radiua of the ahaft, and within each thiee- 
tubo expander rollers were caged, forming roller bear- 
ings for fibe abaft Theae wore placed In 10 by 10- 
inch tlmbera, and braced to the deck. They aerved 
aa the bottom liearlnga, and the cape were made of 
10 by lO-lnch timbers, rut' to the radius of the ahaft, 
lined with yellow meUl, and held In place by meana 
of roiw tightened with wooden wedges. The abaft was 
go long that It extended several feet over the star- 
board side. An L-plece waa made fast to tbe deck, 
and used aa a butting block. A piece of 1-lncb round 


Uln KMo^ ^ibef pnAlon, that «( tMadlfW , 

edgeurlaa to -almiite ttMngii FW toMW iMrtr.-" Tito, _ 

a bkKik «( matal, nnd couhd It to, tbg; Into fM WMh 
the metol atrip to wwume. Oat a SMh«»4 ^ 
the groove deep enough to noetvo'tlto oetol atetptO' 
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Bendtog a nctol strip edgewtoe **• tfrOled A pnntor of holes, Say ^ 

eter, into "sdl^ 'Mp drtvea pieces 

about threoKiuartera of its width. Bolt or rivet this leoUaii abopt ,9^ ilNlh, . „ .. ,j, ,( 

roller to a lever fulertiraad to the form block at the On tha toll iWAlto A suitaMp fWWS 

center from which the curved portion to struck Hold front of the tottor hasd, Into Sflltot ■* 

one end of the strip to the form with a lug, as shown, board, placed «t an angle thiWto' ' to WWl -mliiito 

and then, with the device held hrmly In the bench moved transversely to the sheik W 

vise, the lever may be operated to bond the strip about board can be mad* adjustable, so 

the fom. , . i' ‘ i' 


about threoKiuarters of its width. Bolt or rivet this 
roller to a lever fulcruraad to the form block at the 
center from which the curved portion to struck Hold 
one end of the strip to the form with a lug, as shown, 
and then, with the device held firmly in the bench 


steel was iiointed and aecured In a timber brace, to 






Improved lathe for turning a ahaft 


Signs of C«nent 

By Oeoige Btoe 

While cement block lettora have been made and used 
aucceaafully since the introduction of eesnent articles 
ic the commercial world, it has been only recently 
that there has been a praotloal application of the same. 
There la always aomethlng auhatantlal and oonvInelAg 
In the rock or cement sign which has been made at 
a part of the structure. Stability to added to the eteot 
by the fact that the sign to a part of the original adt- 
fire. While the cement signs can be molded an a part 
of the bulldiag , It to an easy matter to mahe the bate 
separate and fasten it securely In place with dlaiaping 
bolts. 

Of course, there are well-made signs sad poorly- 
made ones. You need, not look far among tbe signs 
of this class to find evidences of poor workmanship, 
You will discover that tbe weather hst had Ito sfleto 
prematurely on some of tbe signs, and that tbe comers 
are worn off and there are cracks. Sometimes tbe slab 
la broken, due to excessive pressure of the securing 
boKa when the slab to baaed on an uneven level. Some- 
times the slab to fractured, due to weaknen of tbe 
Block. Then there are comera bfokan or worn off 
on some of tbe sign alabe. You can find alaba heap 



Cattsr Cor Wvaiiag avitot to w l 


aerve as a lathe center on the port aide of the shaft. 
On the shaft a pulley 20 Inches In diameter was rigged 
up. It was made of two diaka of 2-Inch plank mounted 
on the abaft and connected with Mnch strips 2 Inches 
wide. To fasten thle pulley to the ahaft so that it 
would cause the shaft to turn with It, a rope waa 
passed several times around tbe ahaft at each aide 
and then secured to the pulley. The rope Was 
wrapped In such dlreftlon as to bind when the pulley 
was revolved. 

There was no belting at band, and so a rope belt 
had to be used. This was wound around tbe pulley 
twice, and from there was passed about the nigger- 
head of the wlnph, where two turns were made; 
thence it pasHei) up through a pulley on the end of 
the boom, and back again to the pulley on the shaft 
By raising the boom, It waa possible to tighten the 
rope aa It stretched The shaft was turned by run- 
ning the winch. 

The details of the tool holder and carriage .arc 
shown in the llluatratlon The S-lnch bolt was suit- 
ably supported in a pair of brackets, and the hexag- 
onal, nut was mounted between them. Two metal 
strips were fMtened with screws to two s^des of the 
nut so that they came together in the form of a V, 
with the apex airsag^ to slide between two nUto, 
as shown to the best advantage In the crosaioecttoml 
view. The tool waa fitted Into a hole drilled parallel 
with the upper aide of tb* bexagonal nut. It was 
held In plow by meana of a a^crew. ' Tbe tool via 
fed along'he abaft by tumlagr the bolt at each revo- 
lution of the ahaft, so aa to advance tbe nut. The 
entire taak wiaa eomideted in tA» Itoni* Uma, and tha 
work proved very aattotactory. 


ing block raiaed lettera with tbe edgea of the iettera 
badly w<H-n aa a reault of tbe ralna atrlklng on them. 


may be ohtaiaM, to the 4 


rhaai JgnnnUigiait 



This la duo to defective work in tha MauitraetleB Of apaad tha atmvrbaavd to lia hgvalsd la altof , Itol# 
the sign. btoavaa to tha g»Ma twayd, aktfi ««tod to a totofb 

If the cement to poorto^ proportioaad, >wtth an ax- ”**•• direction tharato. Urn tahto'®* toa eat^ hito 
oesa of “mud,” you are going to gat a ahibhy aiga. ***** «(tt A ,toWf towto ^yal «a Ihh **11 

haavd. ttototo af'ttotoato toto.not aaMaaMiT to 
-- ' of avsD tootatoto-toV'titot,' tot* ton aow wiito toto., 

. ^ ' ' •* , >1 ' '' 

.lilt -l|ii|in|f Hwii' 

' Hara to a '^hiiiiy Uttle ytoh- ftoel toWh ' 'to MHfW to ' 
dtoto^.:aalito!N |toa 

Hf:;. ' ' ' .. 

m MP' '■ ■ ' ^ 

Oa«iato®tol:***to«(|to4lc-|l«ma i . 

If tbe molding to,.4aiita Afth tto 
toe 'naaa la gtotovto^dltog 

of 'the »di«.^,tto»,-»to- .are totot^.,#,if| 0mm 
tottera to -tSo' ’ 'gtoto,' .the' 
ahamly. 'Tto:ihito^^.*to>to*to#)Kto 
patoh and 

aottMtimaa 'tha toto' to «to'4ryr^aatoto<'MMlto('#A^ 

•made that .«ad . toattod'^-.ltotol*^^ 

abort 'Ume. \ A ( 






111' 

AUk «( 0«M 

.■•'i-H't'''->TA- -a -A '■**-■*•» 'lnteirt«<[ 

' m «^ni« t^uas ,a% mdun 

jiJilW ■ 'bW' .'*!»«» iMtBc no 

* tMton kliiff lis/i« 
^>! >|||{M^^ IM^IoOit ^ iidmtA up, and 

, ww tKWt around tbe 

tiM oiqiper pro}«etad ovar 
ttf 'liV'AiM^'10# #«9i. Tk* abMk.oI a broken bit 
^^|p!l|l!tf dftm iitto tbe plug. Tbroufb 

i M UiilliiiMi’'^ tad % Ineh think a hole waa 
pdnttit the plug to turn in 
\ t|i,i^'j|iiM:iraa.tl^ daaWud to th« board ooncw. 
.m W ^ Itola. #Mb Nq. m m»Ty and turpenttno 
"m- iU^ w mhiKg the board aa a guide tor the 
AM kdjdh.brtoa,^^ turn tt, Hhhi v^ed (atrty well, 
;to»t Ifith drg egiuy bettor p<rogir«pa pcaa made. Care 

, OOP ^ fg, 

W«u>^ heat The plate wan cut 
to ^wb»tg MttuM. 

to Hole Wh^ Boring 

• bolie. the outtlnga traquently clog 
«irM»4 toe bar and eanae It to cut large, 
'pi eapaetoHr vbea the bar to nearly aa large 
, ' M the , wbolo. The cuttlnga toll to the 

bottont of hole, and jam agalnat the bar. 
The dttoonlty eaa be overcome by wind- 
tag a pieoe at copper ardbnd the bar 
aplMlIy aa ahown. Of oourae. the wire la 
to be wound la a right or letohand aplral, 
aoeordtag to the dlrectlou In which tbe bar 
ly—A to to run, 

Attar the coll to, .wrapped around the 
/r boring bar, a bttk aolder la droppod on 

y the wire at Intorvala of one Inch along 

the aplral, no aa to prevent the wive from 
^ coming oft. In uae the wire will convey 

A the chipa from the bottom of the bole to 

/ the top. A bar fixed la thie way will be 

I very handy for bortog blind hol«a> 

Toobi 

' tor n. 9,' dtoptatai 

I have found the toot ehown hkra In Tig. 1 of great 
■orvloe when meaauiing toe depth and anglee of 
. threodo. Aa I have not aeen anything like that in any 
of the tneehaiticHil inagaetaee, ft bae occurred to me 
It may be of aome aervlee to our trleoda taUreated in 
too gage lino. 

A V-bIwdc A la made of maoblne eteel and ground 
to to dagnea. A hole B to drilled In one aide of the V- 
Mock, and into k to driven tbe rod <7. A craee rod D, 
Wbtoh oarriea the micrometer barrel, hae a hole drilled 
in one end, aflbrding a aHdtag fit on the red C. A 
keyway to cut In rod 0, ao that atop acrow B will keep 
the mtcnrineter In the center of the V-blook. When 
tote tool to to be need, we will eay to meaaure a K- 
taoh thread gage, the micrometer to adjneted to the 
xero lliio, and a to'tooh plug to laid In the V-block, and 
toe enwa rod 9 la diNopped down until the point of the 
mteromeder toiKsbw the gage. Then the thread gage 
la mt to toe V-blook and toe micrometer la arrowed 


Ho«r to GfMfeqrate the Velocity of a Bullet 

^ Ur Fradaridc B. GUlMrt 

The veleelty of a rtfie ballet to found by meana of a 
largo wooden pendulum, agalnat which tbe bullet le 
fired, and the (placement of toe pendulum measured 
Tbe pendnlunt, at IDustratod, cenalato of a block 
of wood about 8 X 12 X 12 inchea, from the middle of one 
side of which a long board, say 4 tiiches x 3 feet, projects 
horlaoBtally. If the rifle to be uaed la a heavy one. It 
may be advisable to Insert a block of Iron In the wood, 



to prevent to* bullet from passing all the way through. 
About in toe middle o# the board la attached a lug. 
which preeaei against a alldor on a scale. The block 
and the bar are suspended aa shown In the figure by 
two fine wires, which loop through hooka and are fast- 
ened to tbe ceiling or a support, allowing about one 
foot between the two lengths of each wire, to prevent 
a lateral movement of the pendulum 

Before setting up the apparatus, the pendulum and 
the bullet must first be carefully weighed Then the 
pendulum being suspended so that it is horizontal, the 
vertical length of tbe wlree muat be measured. The 
Slider and the scale are placed underneath, so that the 
allder is just In contact with the lug. and the reading 
on the scale noted. 

In placing the gun In position, care should be taken 
to aeC that It Is at a sufficient distance away from the 
pendulum to keep the sudden rush of gases which fol- 
low the bullet from acting on the face of the blwk. 
The bullet must strike directly In the middle of the 
block, and the axes ot the gun and of the pendulum 
must be parallel Tire the gun several times, observing 
the displacement of the slider each time, and finally 
averaging the results. 

Before computing tbe velocity from the data, let 
us first consider what has happened. The bullet with 
a mass, m, moving with a velocity, w, strikes the i»en- 
dulum, and burying Itaelf in it. causes It to move with 
It as one body. By the law for momentum, the mo- 
mentum of the bullet Is equal to the prmluct of its 
masB and velocity, mv. and the momentum of the 
pendulum Is equal to tbe product of its mass, M. plus 
the mass of the bullet, tn, and the velocity of the 


I being tbe vertical length of tbe wires measured, and 
d tbe dtsplBoement of the slider. Solving formula (8) 
for V, and substituting the proper values in tl>, the 
velocity Is determined In feet or centimeters per sec- 
ond. Care should be taken to employ the same units 
of measure throughout. 

Sugrgrestioiui for Rewindingr Armatares 

By A. F. Bishop 

A swivel bolder for rewinding magneto armatures 
may be made as follows: Saw out a yoke-shaped piece 
of wood % Inch thick, and lung enough to carry the 
armature, as In the tllustratiun Cut a half-round 
groove In each end for the armature shaft to rest In. 
Make two saw cuts In each end of the yoke to receive 
the string with which the armature Is lx)und to the 
yoke A Hiriall V^-tneh rod Is driven Into the center 
of the yoke This journal fits tightly In the hole of 
an upright piece that is fastened to the base II Is 
necessary to have an indicator to register the number 
of turns of wire when winding an armature A piece 
of thread attached to the yoke Journal, and allowed to 
wind as the armatuie revolves, is a simple method of 



Swivel holder for rewinding magneto armaturee 


keeping count. Hut If one Is to wind several arma- 
tures, It Is bettor lo rig soraetbiug a little bettor, 
which Is made by taking the works of an old clock, 
attaching a paper dial and pointer, and revolving this 
by means of a very small cord or belt, which should 
run over a small pulley on the escapement wheel shaft, 
as shown by dotted liues In the drawing The reel for 
holding the wire, which should have a realstance on 
Its centers to give a good tension on the wire. Is easily 
arranged as Indicated In the tlUistrntlon. 


Casts Made with the Electric Arc 

By G. Worts 

Owing to the great amount of heat that Is dev«loi>«d 
in any form of the electric arc, it has b<‘pu commer- 
cially adapted for a number of devices where, excessive 
heat Is necessary In cutting roetols in manufacturing 
silicon and such products, it Is found lnvalual)le. A 
method IS suggested below for making small easts In 




IW^} .It toutoto too bottom of the thread, 4 b 
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pendulum F, I. e (m-t-lf) F. Now. according to the 
principle ot the Conservation of Momentum, 

(Jf + TO)F = mt., 

that Is, the two momentums are equal. 

F(Jf + «) 

Transpoelng, ess ( 1 ) 

”» 

From this squatloo wo are able to daleulato v if we 
can find F, if, aud m. We know M and m already. It 
bat remains to find F. 

Thta may be determined by a consideration of the 
diagram. The distance s, through which the pendulum 
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■•Misr tor maasarimr the ibpiacsnMmt 
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u|tota»to 'Htoto w« may use toe familiar tormuia 
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which tbe electric arc is used as the heat source. Oasts 
In brass, zinc, aluminium, silver, gold, etc., can be 



Making a cast with the electric arc 


made. ITeparatlons for the casting should bo made 
In the ordinary manner. Form the mold of ssiul or 
plaster as advisable, end then over tbe pour luiio place 
a tablet or slab of carbon about y* inch thick This 
should have a round tapering hole, the small end of 
which opena alwve the pour hole of the mold A 
terminal should be liolted to one side of the csiljon 
Blab and lead to the current source tbiougb a ei’rlcs 
Ot heavy resistances. The carbon slab comprises oiio 
electrode of the arc, the other being a % Im h hard 
round carbon fitted with a fiber or wood handle 
A email block of the metal to be melted is placed In 
toe dspkeesion of the carbon surface, and toui'tied by 
tob Mher electrode to form an arc The metal will 
fiow'toto toe mold quickly, dependent on the amount 
. of CUrreht supplied to the arc Casts obtained by this 
method are very imooth and regular. It is necessary 
to wear a hood fitted with dense blue lenses, or the 
fWes and dSMltog light will prove detrimental to toe 
«gient«0k'B lungs and eyesight. 



The Inventor’s Departmeiit 

Simple Patent Law ; Patent Office News : Inventlog# 1 1 

New and Interesting 

The Professional Inventor reeewch division the yssrly cost of of hundreds of Inventlvs worksrs. It y^rs, Mpromtilt^rtf) m 

n j 1. n R>ir the phmfoal laboratory Slone is estimated has been In Inventions departmeats-Htbe Into praetloal «i|Mk^on i« 

^ J«s«Ph a "sltor $2B,000; and this laboratory Is unique laboratories of tbs Bell and Independent need for them Wid |torrln|i hli 

rpHK old-time Inventor did his work nmong commercial Inventions depart- telephone manufacturing companies, and kt the oomdttim dltjnsMil of teilspWpd Sken 

as an individual, carving fame and mants in that all of lU findings are re- the maintenance departments and rspdlr generally, for all to to Itnpfoyo hpon. 

fortune in new fields. But the vast ported to the proper scientific bodies and shops of the local operating comps®lee-~ The orianhMd vesAorobM 

growth of manufacturing has changed given to the world at large. that thO multitudinous devices required lines resulted tn m*ay tpjki)t 


the status of the Inventive art, whereby lyj,* modern 
individual cleverness has been largely telephone se^ 
replaced, and Is always supplemented vice is an ex* 
by definite engineering work performed of the 

by a corps of men. application o f 

Many of the large manufacturing com- « n g i neoii* 
panics now employ men for their actual ipg inventive 
or probable inventive ability. Not only niothods In the 
the personnel of the research labors- development of 
torles of these concerns, men who are ^ complete 
Bpeciflcally employed and paid to Invent, Byatem, in 
but department heads and engineers contrast to the 
throughout the plant are expected to give work of the» 
thought to the getting up of new ma- early, Individ- 
chines, devices, arts, oi processes, or to „ ^ 1 Inventors 
the Improvement of extsliug ones, and of the {nstru- 
iire required to assign their Inventions ment which is 
to the company. Nowadays a detail Im- the basis of 
l>rovement In some feature of the work, the art of tele- 
made perhaps by a foreman or oi>erattve phony. In this 
— some simple change which saves time develop- 
or labor or material — may be more Im- ment work the 
imrtant In direct money value than a pbject was not 
primary Invention of former times. primarily the 
The actual working of the Inventions reducing 
department Idea may bo illustrated by a qI costs, but 
tew facts from the experience of one the meeting of 
of the large electrical manufacturing very pressing 
companies. In 1906, out of the 20,000 problems Incl- 
mon employed at the principal works of dent to the 
this concern, about eight hundred, from ni a r v e I- 
all over the factory, constituted tho In- ously rapid 



for making laada hy ma waT- tih# figpijr r,K 

tho telephone gults Of the work >a«p ,ittbo<fl|ilo^bn 
of prac-^of hard-dranm «wor itice j^/ato^rd- 
tleal use have, Ised dlametor a>^ fitiysiogl attA olectOlool 
been vorkod proportloa, and MaadaorttosA polodino 
out. The OB- ooaotniotton dektgnod ttt 
perta of tho wtiid proasoyo Id wtjitor TrtioB tkl) ndro* 
three or four are loaded with ice, and tkialndtoK t«an»- 
large corpora- poattfama to avoid "tnduotiem'’ and ‘'^uroaa 
tlona whioh talk.” Again, following puhlle aenfintout 
m a n n f a c < whtoh demanded the putting of Alt WirM 
turn or operate underground, ttie caUa oonferottooa that ’ 
the hulk of tho roaulted tn the standardisation of paper 
telephones 0 f telephone eables exemplified the timm- 
the country work method of attacking dUBonltlos. T^ 
have met apd low electrostatic capacity and hlifh In- 
solved the sulatlon resistance of dry air, seedred by 
problems Incl- dry paper loosely laid up betwooA the 
dent to the two conductors of each “twisted pair" In 
vast extenalon the hermetloally sealed lead cable sheath, 
of the service was embodied in various cable conntruc- 
b y aggressive tlona evolved by as many different groups 
organised of men. These different plans became 
eflorte— expert- the basis of “oonterence cable" speclAca- 
mental work tlona, under which cables were mnnutne- 


The contract of each of these men call- business The 
ad for the assignment of all of his Inven- history of the 


baustive r a - Ing company in the field. ^ 
search In pure Meanwhile the army of workers on 
P h y a 1 oa and awitchboerd and' operating and tmfllo 

— • — •" — 1 aeni lo me matbematlos. proMetna had not bWi idle. Out of the 

this concern, about eight hundred, from marvel- James W. Gayloy. an ex-vtce-pmldent of the U. 8. In the Bell necesSlUes arWng from the phenomen- 
all over the factory, constituted tho In- ously rapid Steel Company orgattlaa- ally rapid growth Of the service In the 

ven^tlng staff growth of the uj, uty-bimt sir ?«<=«« to«»tDgh»nd««J« of of doiiim ‘‘o®- 

The contract of each of these men call- business The «v«ry yesr the Invention, of prompt and economtcml handling Of 

od for the assignment of all of his inven- history of the In the early local and longdlslanoe oaTla, saving of 

tlons to the company, “In consideration telephone Is full of shining examples of 90 ’b, of the "solid-back” transmitter, now floor . apace occupied by awitchboards. 
of one dollar and his employment by individual Inventions of high order, but unlveraally used, which made long-dls- elimination of local battery Inapectlon, 
the company." The salaries paid ranged the object atated certainly could not have tance working potslhle, tho limits set u> etc., grew up the modern "common ' bat- 
from 12,000 to $10,000 The sum of |2,- been served but for the co-ordinate work talking distance by the properties of ex- tery system," with its stmpllfled tele- 

600,000 a year was being spent In foe- of a great Inventive staff. Isilng lines preaented a new set of prob- phone aeta at subacribsrs* stattona, lamp- 

tering and patenting tho development A practl«*al working apparatus for lema. To render the longdistance IIBm signal switchboards, and highly organised 
work of these men; supplying the tools, transmitting the spoken word over .an more efficient and enkhle longer dls- operating methods — the work of many 
nr)pllan('ee, and materials, paying all the electric wire was produced by the In- tances to be covered called for two aepar men, each of whom contributed his effort 
bills for drafting, experimental work, ventlvc labors of Bell, Gray, Bdlson, Ber- rate campaigns of investigation, 1» In tha Improvement of some featuro of 
and model making, and getting out tho liner, and others, but this achievement which groups of telephone Inventors the work. 

patents vvas only the beginning To make the hi the aeveral experimental organisations The telephone system of to4ay Is rep- 

In the year stated about six hundred ‘'scientific "toy” which 8lr William Thom- vied with each other to produce a prao- resented In the Patent Ofllee by th««- 
Ideas, out of 1,400 that had been dls- son saw and heard at the Philadelphia tleal telephone relay or repeater, and to sands of patents, the great majority Of 

closed by a number of these men, were Centennial In 187C the basis of the pres- Improve and standardise metallic-circuit Which are for detail devices. To a elngle 

considered valuable enough to be patent- ent vast network of telephone communi- eopper-wlre lines. The prosecution of Indlvldnsl employed hy the Western Hlec- 
ed A considerable legal alall Is em- cation has required the concerted eftorts work in these lines continued for many tfls Company — ^Mr. 8crlbner--over eight 
ployed to take caro of the hOndred patents Iwve been 


ed A considerable legal staff Is em- catloi 
ployed to take caro of the ' 

Patent Office work of tho 

company Tho manufacturing r” - ■ 

methods that are followed In 
getting out the regular prod- 
ucts prevail also In tho devel- 
opment of new devices, from 
the proUininary aketchos to 
the drawing up of one or 
more patent nppltcaHoris and 
the appropriation for tin- 
manufacture of a small trial 
lot of the d|Ure for general 
sale. The research labora- 
tories cost about STn.OOO a 
year to run, although tlio 
bulk of their work Is pure 
science, furnishing a ground- 
work only for the making of 
specific improvements. 

Another Instance Is tho Na- 
tfbnal Ellectric Lamp Associa- 
tion, consisting at present of 
twenty - three lamp - manufai - 
turlng companies The prin- 
cipal activity of the assoqia 
tion is in an engineering de- 
part m o n t, wh ich spends 
$350.00(kr annually and em- 
ploys a staff of 150 men In 
three divtsions — research, 

- technical engineering, and, jf, j, Cat^, g 
commercial engineering. Tn XgU 



iMued, mainly on switchtioaTd 
and suhstattOD deviomt but 
Ills werk has been that of an , 
extratWdtnarlly prdUflb in- 
venting enflneer, tn tottdk 
from the first Inception at 
every device with the work 
^ wwves of other meu^-hls 
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btt luiUI steady. The presslnc Iron con- 
SlslN of two sprlng-preMud, al«ctrlc«Uy- 
iwated pifttra; between which the ma- 
tarlal to be creased le placed. The Iron; 
lif turnisbed with current tapped froit'a' 
lamp socket by means of an ordinary 
ptng and connectins wires 
SuplMct for Automatic Gum. —To tw 
clUtate the bring of heavy automatic 
guns, a BuppOTt has been Invented, which 
tS lUustratrd herewith. A pair of legs 
are bttad to the barrel of tbe gun, while 
the stock of the gun rests on a movahle 
Support consisting of n shank btted with 
a roller that travels in an arcuate groove 
formed in a base plate or shoe. The 
shoe la rested on the ground, and the 
proper elevation of the stock may 



Support for Automatic Gnus 


secured by meSns of screw sdjustment 
on the abank of tbe support Tbls norew 
adlustihent may be thrown out at a mo- 
ment's notice, permitting the gun 
elevstod or depressed at once to approxi- 
mately tbe desired position. The screw, 
however, permits of careful adjustment 


Bflif Kdties ^ I^Tfentiong 

flHsrtSit Cifar BnoiM.— E'er the pur- 
pose of altering the smoke of a cigar, a 
small cartridge has been devised, con-j 
slating of a layer of blotting paper and 
one of cotton texture rolled up into a 
small cylinder covered with waterproof 
paper. This may either be Inserted Into 
the cigar, or else be embodied In It dur- 
ing the process ot manufacture. 

Wheel Hubs. — Autonmblle wheel hubs 
are. In many Instances, made of a special 
design, and Indicate tbe make of the car 
BO long as tbe car is standing still Can- 
not some one invent n wheel hub that 
will be distinctive In Its appearance, and 
will present the same distinctive appear- 
ance at all times, whether the car be 
atandlng still or moving? 

Korean Patents.— Imperial ordinances 
have been passed relating to the protec- 
tion of Industrial property In Japan and 
Korea under the treaty of annexation 
The ordinances decree that all patents, 
trade marks, etc.. In effect in Japan 
August fUtfa, 1910, became eflective 
throughout the kingdom ot Korea on 
that date, Tbe provisions of all patents, 
trade marks, etc., granted by the Jap- 
anese government since August a9tU, 
1010, will, generally speaking, extend tc 
and throughout the kingdom of Korea. 

Counting Eggs aa They Are Laid.-A 

Buffalo man has patented an egg mark- 
ing device which la described as “adapted 
to be attached to a hen to mark the 
eggs as they are being laid.” The pur- 
pose Is to ascertain the laving oapacitlea 
or qualities of a hen by ■^.♦rklng each 
egg as it Is laid and this Is acoompltshed 
by a device attached to the hen Itaelf. 
Securing rings, apparently of metal, are 
passed through the oartllagluous parts 
of tbe ben and co-eperate with spring 
devices In Mcurfng tbe marking devices 
fit position on the hen so that as tbe 
laid the marking device 
brought Into position to produce on the 
distinctive mark appropriated to 
the particular hen The patent was Is- 
In September, 1910. 


Legal Notes 

Hddug Patssited luventions.— U Is a 'i'lieae rciliiniiiH 
widespread Idea that one has a right to noUcee an* iti»«rit 
make a patented Invention without the 
consent of the patentee, for his personal 

uae only, and not lor sale to others, t " — ' 

This Is entirely incorrect The patent PERTAINING TO APPAREL 
law grants to the patentee and those!. ^ ** Iaonn, Ncfhaii, wig. This 


RECENTLY PATENTED MIVENIIOIIS 

i‘ open to all patentees. The 
l>y api'clal arrangefnent irltli 
Inventnrg Terms on anpIleaUtin to the Adver- 
tlalng Itoparlmenl of the Scikhtipic AkUiicam. 


• of back stay An objeet is i 


BUmi- Operating Device Needed.— Out- 
side blinds are especially dealrable in 
country housea, and screens outside the 
preferred because they permit 


■ the movement up or down of the eaabes 
' Without disturbing the screens. An ar- 
' chitect who builds many country houses 
. of the belter class, eaya there is a de- 
t mand for an Improved device for op- 
thereafter. In use, the stock of the piece eratlng the outside shutters from within 


Is held against the ahonider as shown. 

Whip-^oelMt Lock.— Whips are so Ire- 
queotly and easily stolen, that an 
Tehtor has suggested a simple but ef- 
footlve means of making them fast 
the socket when they are not In use 
kolder encircles the whip, but Is not 
large enough to pass over the hutt of 
the whip. A shank on this bolder ex- 
tends downwardljy Into a hollow sheath 
adjdcent to the whip socket, and a pad- 



^ koiM 

~ 


the house. Such an Invention abould 
avoid the defects of some of the shutter 
workers on the market, which have a 
tendency to break under the etraln and 
the Influstico of extreme cold. He says 
the Ideal worker ahould be proof against 
■the weather, be sightly, or out of sight, 
both within and outside the house, be 
easily oi$erated even In a high wind, and 
not be too expensive, eliher In Its pro- 
duction or application 

FMak Inrention.— A patent was 
sued years ago for a fire escape including 
a parachute attached to the head of the 
wearer and thickly padded shws applied 
to his feet. This might be found useful 
by aviators. Another patent of interest 
in aerial navlgattoa was granted to a 
resident of Parts. France, who replaced 
mechanical motors and propelling and 
guMlng arrangenents for balioomB by 
living motors ha the farm ot birds such 
as sggies. vwltnref, ccmdois, etc., which 
he proptwed to kunieM to * balloon "in 
suck toto^ei; to to itoto their wings to 
perfeot lUtoHy^ meant provided so 
that the epwator can dtrtot the flight of 
the birds to prolto) Md .«tonr the baUoon. 
Andthto tnventorf tditrCtti ot tire, tnoo^ 
pomtod cords X smaipi fito a pair of 
hagpemders la stub, toafth# that in ease 
Ur^ito tX em^toiitot\X<.'d<itoc>>sd and 
toe.gtohad'toXsBIvo a rops 



of (he VMirjp or foiliig 
llv(> iwk at ibi- Jimi'tlon 
I' vamy oi foxltin niong 


the manufacture, use, and sale of tha catcii . 
patented Invention. No one has a right aaso tii 
to make a patented thing for his own , “"‘“‘“''■‘''’y 
use. As a matter ot fact. It bas been 
held an Infringement to make a patented 
article, altbnugh it was never used by 
maker. The courts have gone so far 
as to hold that a device constructed 
originally not to Infringe, but with the 
Intent that by the wearing of Its parts 
It should becO'me an Infringement, Is an 
infringement. 

X-Ray Evidence. —An entirely new uae 
has been found for the X-ray machine, 
namely. In acquiring evidence The case ] 
was that of Browder versus Common- 
wealth, m Southwestern Reporter, 328 jLwter" 

A negro was on trial for shooting and a device biiving ai-n-w thii-aued imits BKHnc’iuted 

killing a white man. He did not deny mi'inter i., iiinu the isttei uimm 

the ahootlng, but claimed he shot In self- i device lire 

defenae. The deceased after the shoot- ; prefershiy <*L!Muted"witrcon“uhm 
Ing had a pistol. Defendant claimed , <ng ineiiaed m aim niiiei fneeK mion Hhii h 
that he bad been shot In the breast by J “djacent convuluttona nf tlie members lire 

deceased, which was the beginning *" ride 

the difficulty. It would necessarily fob V' " 

dto.d <# a a. a a ^ ‘>Tt Apthui, Oninilo, ORnAdf) An oh 

low that It defendant was . shot, and It ' ject „f thU invenilon U to provide a devl.e „r 

could affirmatively prove It, then a I 'he 8«-caliei] niilomstlc type, of iisht sell'll! 

case of self-defenae would be clearly es-l"' ■•onairm iion, 

tabtlihed. Accused moved for a contlnu- 


MBTnni> jrOK H'OHMINO RfTANKS I'OH 
BOOTH ANO SHOKH J IC, Duviiihun, 
Toronto, Crtnadu Ttie Inveiil l.m ima ii'fer-' 
rnce to boola nud aliw’s, iiinl pun idea a 
method of pioduclng RhaiikH tor tin siinrie 
fioin laminated wood In ft very aliuple and 
eiononilenl i,i,i„ii,r, the abiink piodiic.d not 
being liable in abrlbU. swell, check ,.r Kjilll, 
and will retain Its shape 

ELECTRICAL DEVICES 

COMDTIOTOIl-Sl'I.K'EK— /e. w, Okttobn, 
New York, N. Y, This Invention bus In view 
devlre emhodylng n liellenllj woiinil sprlns 


In th< 

, place of the h 

ance In order that be might be examined by simply removing tbo 
with the X-ray by a physlclon to show 
that he waa shot In the breast and that 
the bullet had lodged In his back The 
court on appeal held that defendant on 
return of the case might be taken from 
to an X-ray machine and examined; 
for thla fact; If proved, would strengthen 
hla toattmony as to what occurred at the 
flihe of the homicide. 


Bleached Flour Froceee Illegal.— 

Shawnee Milling Company versus Tem- 
ple, 179 Federal Reporter, 617, is a suit 


Irom Us pivotal 

HIONAI.INtl ArPAHATVS- 0 II. ('APriti- 
BEAN, Ketchikan. Alaska The ninln purpose In 
this case Is to prorlile an cleclilcal apparatus 
wliirb will do away with the bells In commim 
use by ao plnelng a receiver and a Irunsmltter 
that the one sets on the other to prodiiee a 
wblatitng or howling sound which can lie used 
fur the signal 


OF INTEREST TO FARMERS 

STACK mn DHvirn r r wat. r-im 
■sek, Neb, Mr Way's InM-iillon hna refer- 
I ice to Improvements In ilvviecs for stacking 
in equity to restrain certain United |'>*Y tee field, lia object being to produce 
Stales officials from seUlng complain- “ '••f ''‘'■ 

''=Hr;y\;’d";^th“i "r:;- :;prd.?.:“ 

the national pure food law. The allege-. of labor. 

tions are that the flour is whitened and j yoke fob catti-K — c t. f:Ani.BTon. Por. 
aged by a process, and that ihe same is '''"'w Moj The improvement pertains 

not harmful, but is more nutritious J "u" "» 'i' t« pm 

wholesome, and attractive for making I 'irr/^ru^ 

bread, and does not come under the ban yoke being adjustable and the whole arrange- 
of the pure food law The flour was 1 '"‘•"b teat the yoim is certain In 

found to have been bleached by the j **’ 

agency of nitrogen peroxide gas under a “ ouniukuuam and M Fuiab, 
patented process. The result 1. lAat I “r^d ngb^; 
new wheat and of an Inferior quality Isja removable abarc and means .,r securing the 
converted Into flour with the appearance m position without the uwi of bolts, and 


been aged by time. Two processes are ,'ZJks Xt‘'tL ''latter '’Zy I 

other obstacle Is stnirk b 


patented to produce this result, the 
draws and the Alsop. Under the An- 
drews the nitrogen peroxide gas Is 
produced by combining nitric add with 
a metolllr compound Under tbe Alsop 
It Is produced by subjecting atmospheric 
air to a flaming electric arc. It U 
claimed by some that nitrogen peroxide 


hlch will absorb 
stain If a aluno 


i, and 


thus prevent Injury t 

T n R K S n 1 N G-MAITI INK - -U. Bwoi-dt, 
Grand Isinad, Neb Among Urn pilnclpal ob- 
jects which the present Inveiitlnii has In view 
are ; To provide a threshing mseblne of novel 
construction and operiitlon, and efflclvnt moans 
for seiiarHllng the grain and Iho straw prvllm- 
loary to tbe Introduction »r tbo same on tbit 
, ^ .. I winnowing tables, snd to provide a consiruc- 

te the agent for bleaching under both uon which is durable and economical. 
pstenUi. while others claim that It is the CHURN-nonY. - w. w. t-rcEa, Mineral 
Oions that does the effective work, while Wells. Texas. The Invenllon relates to Im- 
the nitrogen peroxide Is a hy-product twdies. or ms-ptoeics in 

when the osone Is th«r«hw oe«at«H i '• ‘•t'emed <' 

Whatever the truth Is i 


) to what does , flclant chum body, wl 


the bleaching, tt le both claimed and de- 
nied by chemists who ought to be able 
to agree that the flour Is poisoned by 
such process. But It Is known that, 
after the air Is thus subjected to oon- 
tlnuouB flaming electrical discharges, the 
resultant gas is conveyed by means of 
pipes to ft compartment, sad there la^^i^. 


produce « simple and cf- 
tain tbo 
hiimtng. 


commingled with the flour agitated 
ft oloud, and thus subjeeted to such treab 
ment it beomnes dry and white. The 
court held that this proossNi Ig Illegal and 
comes under tbe bon of tho pure food 
tow. The court alio passed tomb the 
conetltuttonsltty of the act. deoloted tt 
▼illd, and held that the oOcloM hod 
acted within the scope of thgiir onthorlty 
in entorcinc tt. ' ’ j 


in condltlnu best adapted fi 
The present Appltratlan is a dP 
(oroisr appUcstlnu filed by Mr. Idles 

ATTACnMKNT FOR IIARROWH J H 
Sbxbabii, Sberard, Miss The Invention refei-s 
to nanually-controlled harrows used to level 
plowsd soil that is divided Into beds by longl- 
jtudinal farrows, and piorldes means for pend- 
jeDtly connecting a leveling device wllb the 
*" * " barrow, which will permit tbe li'vel. 


Ing device ti 

of the soil over which ll Is drawn, I 
mtly of the action of Ibc harrow leoll 
plowed soil. 

OF GENERAL INTEREST 

Wisnow-siTj, 

Yoek. N. y An Ob: 
vide a Bill prefersbiv made of 
<!anieirtttl||i 


II. llBMArnuTS, New 
this Instance Is to pro. 

or other 

matertal, and arrifnged Cor aup- 


tOoMtnsed (Ml no«f pope.) 




IK 


|i»rl ut I)|<- nnOii oal;, no thftl ttic 

lion I* uruivi>iMirt«d. nod iMim Out miliMKMf 

Mill In nut Itahlc tu crack In ray« tint bnUdlnii 

nCM.VI.B tIKINAU— w. « Bom. New Y»Mk 
N y In thii inproveinent um in uade pf a 
rciM-tfla<ar bavlnit « (IWl bottuin, vanvprirlOK 
Hldce. an Inclined ton havinf Iti front edite 
ItieUnrd liimtaTdljt and forwardly, a roar end 
fur cloalnR the end of the IkiwI. and a front 
i-iid iiiiUed with the buttoai and the lower 
fiunt nfirtlnna of the aldt'«. the front end bav- 
Inc Ita .fiont laellned upwardly and forwardly 
arid »• top edec Inclined rearwardly and np- 
waidly. 

TOBAO<'Oa*M‘B.— A. y, WAt,8H, New York, 
N. y Y*bla Inrontor protidee the pipe with a 
auapeadlng and nipportinc device oi Hii«, 
which la blnfod to awliic Into a convenient 
poattlon f« ttae, and l» adapted tu fold aitalnat 
and uOnfOrin to tfhe pipe and foim u portion 
of the pipe trimming when It 1« to he dla- 
poaad InOperatlvely. 

l»KNT,\hAI’I'LIAN(‘l<:— Un UoatUN, Eaat 
<>raaB«‘. N. J. In tbla caaa the Invention refera 
to dental appllancea, the nioie particular pnr- 
poae being to provide meaiia for exerting a 
gentle ti.tiHlan upon a tooth. In a direetlon eon 
Irary to that of a working pri'aante exerliKl 
li'Uiporurtly upon the tooth by action of a 
drill or other Implement In the band of a 
dentiwt. 

HlI'HtiN,— L Kiaan, flumraltblll. I*r The 
aim here la to provide a alphoii by means of 
whlob nuida of different kinds can be drawn 
from veaaela or other containers. In accord- 
anee with th« well-known principle of the 
MipiMiu In which the acenmulailon of air within 
I he siphon tube la prevented, and which la 
contlniioiia and eertatn In oiieretlon 

AKVKMTIBINO DKVK'K.— P C. Scott. 
Council Illnffa, Iowa. In this instance the In- 
vention prodneea a device for use In street 
can. or In public plares, which will dliplay 
an advertisement or a seellon of resdlng mnl- 
ter, hold It In view for n predetermined length 
of time, and will then replace It by another 
advi'rtlseinent or section of reading matter. 

PAl’Rtt-PlvXP SCREEN.— H E BraiJfO and 
W. n. I,cK’KWi)ou, k'ltchinirg. Mass The li 
turn has reference to paper pulp aereens, and 
It has for Ita purpose the provision of platea 
with shoulders having tapering groovea, with 
whlrh a wedge member la adapted to engage 
to elamti them together, guldca being provided 
fu* the wedge members. 

OPERATING MECUANI8M ffOR ORE JIGS 
--Wlhttsti A llaanLev. fllalr, Nevada. An Im- 
Iimveineiit In gearing used lo pre Jigs Is pro- 
vWiHl by this Invention It consists of a plii- 
rallt.V of locking sharia provided with lappets 
and eoniiceled logttllier by links and cranks 


MACMDUBS 4iy. l < rrW*l li C»l,c -^OgVICP i 

1‘IdKJNG N(BCHAm8«.-lU It ikWitKi m 
V. W. cuU, GuiUtwu, Maine. tWl^'4ia*n«<mi j 


&{1 


OWHATI.MI MKCnANIHM POB OKK JIOS. 

in auch manner that the shafls rock In oppo- 
site dlryetlons. one group of tappets being raised 
while anolhti gionp Is loweitd the tappets 
playing upon pliingrr rods which are eonneeted 
with the plnngers for Hgltnlltig llie ore and the 
liquids with which the ore la mixed 
COW ATT.tCHMENT— K. Ur,BT»cR and J, 
.r UMiliut. llox nsl. Ilonolulii, Ilownll. 
order to lediice the laundi'y bills nf the man 
who Is net iiNtomed to iimklug notes on 
cuffs, n simple memorandum lahlet and u I 
ter slufaci liiis lieen provided which may 



IMPROVRI) FH'KINO mEOXAirWM. 


adjoatlng the xweep atiok relative to Um, 
picker stlek, according to tba power to be 
given to the picker slick for sending tlie shuttln 
through the open shod with more or leas force. 
The aweep stick baa a loop tor angageaent 
with tb* picker ttlck and a supporting devka 
Independent of the picker itlek for anpportiac 
the loop end of the picker allele. 

AOTOMATIC CAURIBB.— M.K.CaWtw^ 687 
sfferson Rtreet. N. E., UlnnaapoUa. Mina. 
The holet Illustrated tn thg aMonpanylng en- 
graving la adapted particularly for the nao 
of builders, but It may be naed to adTuita«a 
wherever there la need of a holat and conveyar. 
It contains means for looking the earriar at 
hoisting atatlona and fat antomathiatly re-; 


a «b*r tnbe. Aftor oaw»lng 

Iritii an laeulatlBff medlatn, gaotker aaiNiMta 
wiadlag k wound over this drat coll (ltk« 
the iHondary of an induction coll) niRI 
tglBlng nm iHuabet of turns and aama ga^a 
of wlro ga drat winding. A elosed-clccuit 
igitttagted core la dnglly aupptied; uakiiir ~~ 
apparataa similar to a traasfenser fa e 
atnwtioa. t. What W4U oeenr u a ab . 
cycle altcnstlng earrenk la auppMed tp ttM 
drat windliw and a currant of XSd suisgtlUW 
a aecoad U supplied to the aecoodary. ahaitth' 
Mf this pulaaMag euMont to be fai phtas wMh 
aaiy, the A. C. posHive wacao and in adiik 
phase Wllh the negative wavHT Would nr 
at the A. C. waves ho aeutrallaed v deetroyed,? 
R. What would be the effect of a cAntlnUoua 
enmnt anppUed InataUd of a pHlaating ono tm 
sccondaiyt A. Wa have nover ateo U» 
you 4«acrib« for comblnlag tho 
of two curranta, hut wo aheutd 
expeot that the aams reault would fUlti^ 
ao In all other comblnaMona of wavo tonaa. 
Tho polaattng enrrent would be ImpaM 
upon the orave of the aitornattni ourrant 
lacrenac the positive waves and to dHUltt 
nogativB wave form. Plot the alternab- 



ACTOMATIC CAUUB. 

leasing It. AdJiMtablc devices arc provided tor 
regulating the height to which the load 
he raised, and a ayetem of temporary aoto- 
mntlr releasing and holding devices may he 
located at Intermediate stattone of the carrier 
track Owing to a awlwl connectioa between 
the cerrler and the hoisting davtces. the 
rier may be operated at different anglee from 
the source of power. 

PERTAlNfNG TO VEHKXES 

VBHiri.B WKBBi,.— Oaesn Tnmga, KIO Bast; 
100th Street. New York With a view 
signing a wbeel for automobiles and almllar: 
vehicles. Which will be proof against punc- 
ture. Mr Treirr has Invented the 
Uluetratad taerewUb, which employs 



cuvr MEMOBANIIIIM TABI.KT, 

iisi»d wllh llic oidlnary cuff It compriaea a' 
Niippurt fliTsneed tmlwecn the cuff and the 
sleeve, norniallv concealed fiotn view This 

msy ls> moved our when ilcslred. and U carries 
' a shi'nt of material upon which memoranda 
miiy 1m‘ Jotted down, and from which the writ- 
ing may be erased without Injury to the sheet, 
roMBlNKl) PAFEBINO BOABD AND 

STAb'VOI.tt — f n TABxia. WooOlawn, l*a. 
Mr 'flibcr’s Invcntlan hks veferaace to paper 
lug Isiards and aealMMs, and It hM (or Us 
object the provision of one la which tlu p 
lug board 4* anpported Dn IV aggMiil,, 
log iPunnectwsary for, <1 h|i arwrlHBan th gllinb 
down from the Mhlfold glHta asgk' llii^ of 



pcrncTUBR-paoor pmnfMATio 

re of solid rubber, bollibd at tntcrYala to 
Mged tread plttivs. Tbea*. tn tarn, 
tenmatio obambera ocatad in th« Hal of IM 
bool. The chawbara sfe moated in WMcoptaf 


I lodaiqd gtliaaltnneouai^; >1' < 

Nora,— Coplea of any M thaoa win 

be forntsbed by tbo dctaiilHjtip A*||«<MW.fM 
tan canta aaeh. Pleaaa ««iia Bhr ugiga «( 
— ““a Of mmimi lut, 4$i$ 



not and yon wi” hava tba reault TWa la 
the te" ..I'uwmlum of Or. CahiU, pro, 
dneinf beantltui mualc from an 
which is llghtad by a direct cutreat. 

(1234S) J. C. mra; la not Me unfln- 
tad or rough aide of leattiar baiting ttw 
>por aide to have neat to pulleyal Which 
le fflvco the boat reaulti, and what parcMt- 
a baa this one orcr tba other, in 
J aapeelaily? A. Tba hair aido c 
is amootber and atronger than the flaab aldct 
banco it will adhere bettar to the puUoya and 
but as U wears away, the belt fa 
lore than would b« tbo caM if 

la wore put agalaat the ptiUoga to 

take tiie wear Wa bttiiova tbo majority 
fitrors the hair aide outside, but for ao other 
than tba idea that <‘it looks better 
Ao heavy belts are usually double, with both 
tide* hair side oot, the qUesUan of dorsblllty 
es. anrtace friction is rarely rataed, aad no 
Sguret are arallabla giving the percentage of 
difference. 

(12844) W. K. S. nrt: PInn ny 
what to the dlffenace between 
a ohnat wowd electric motor, and deseribe 
oertoa Winding it possible in a aimplt way. 
A. A dynamo or motor hat two wladinga, tbe 
armature oolla. In I 
wound aaachine tbeae windings are c 
together as one coatinuous vlra, ao tttot aU, 
tbe earrent dowa through both Held said anna- 
tare hafors it coaws gut of the aMeblne. 
a shunt-wound maCMbe tbe ends of tbe 
and gtagtora are Joinrd togetiwr, two 
two, and tbe line wires are attoohad to tb# 
Junetloa#. if the machine to uacd as g dgs 
ngmo, tba cuirent trom the arnwtnra dtrldaa 
between tbe Held and tbe Hne, a agiatl psvt , 
goiat thtbogh tba fleld to magaettoe U, and, 
tba large part getng thraogb the Baa t# dn 
work. * In a motor the aama dWtoton of , tba 
Indowlng oOrrent take* place | tbo part flow- 
iag tbroogh tbe deld Uaffbetlaca tbo fliM, apd 
tbe part through tbe arabbtora 
torque, or twisting force whtoh i 
durptaMam No. gpo, pHc# tea oanfa, giroa 
diagniaa of ail ftwa 


. ... 'iwrtorw fibia Ibliki of fie 

'toBrobaWp tlM bock bnwotoaad.>'ffkantt#k #4 '<M» 
tlpaa, afthongb pataia^ A 

tfr. OHandiaw, tbe auibar of tbik .totoiti to 


Am«w«ak, Ttic mtber beta*o|NA««Aa 'bat 
highly aaafol “kink#” of wbltb tblg b#ok la 
eompoced have appedred iUf the uiiwf pkrt in ' 
varlons pahllcstlona, bmdag tbam tb# BcfUg- 
eariq AMMticAg, and kn feOfO eoBected- into 
■ 'ch, In O' ■ ‘ “ 


llAf of bto book. 

Phtoics. By C»i»«M» ]Ub««« MHau mi 
Oegrse {taniom Twlag. CiMogcoi 
Scott, SVtvoniMB * Co,. 

Tbla book to wrUtaa according to a wotbo* 
•f tmatiant tut .deeelopo the mM«4 m g 
aoufoe of problaaia. Of remsit yMn the 
metbod baa come to ba roccMlaod at one Of 
great pedagogie ealao. Itoa dHIfiiVti, bow- 
eviw, to to frame the prabtoma in soob « 
fashion that they really bacoma a«to»tijli«gUy 
aignlScant to the papu. With that tnd .ln 
view, tbe autiwra bava rewrttton tbe drat 
edition ol -lbcM -boOto aiW’litoelf'W^'V^ 
eat revlsad adithra. The week to dlfttMl into 
pgrtA The drat eoBtbtoa ,< 



before tbelr pupils, Tbla divlatoa of tba aab- 
jpct into two porta readers It poaaible to give 
to the puptto a vsally bwtnicflra conese In 
phySIea. Iteraeeer, tbeae who ga on wBl be 
able to mgoler the whole aabject bettor it 
tboy take U In the Order given, totcaiiae tbo 
more abotraet an# dUlcuH problOmo com 
lowaM tbe cod, 

Bxnircr MoNtnua and CguyiidM or 
OTHg# Datb. By Knv. H. N. ItutiilUit- 
gpB, 8.A. IsODdOBi OluiBHAa # HbH, 
Ltd.; IdtO. 

Tbla U the second ood ontorgOd, 'Odlthm of 
0 work whteb baa dcaerredly oomod an an- 
ttobto ptoee io popolol aetoniido IttanltBra. 


(tarn) a. a. wiiw; Oogdd ym pi* 

toil mo U an aaroftono cooM tisa % the 
it it wore ptaoad paipemUeutor to tb# m 
in aoHi • way 'that tba propaUto <wiMM 
palatine alwwarai and xb* tali doemf . ft vtn 


“Creatartg of Otbar Oayo,” (ba 
aotbor bao gIveM ua a -*#>y reaftobto and 
Wttbai an icearato accoont of poleontology, 
and pnrticaloriy of that 1 ' - - 


in tbo MStoratton o( gtogoaauroo. 

ThB OdMtiro op Slv<«,tJTio», By ioftB. ¥. 
Judd. Ci^Ui#; Ttra ^|SlV«i»tty 

Inn bi tboiw»diiys of K«ndoiMMk BarMi’o 
|to_ii , iya»i» 'cob ^aw mft ii. J^ojwjdy 

geto!^#,g,, ^ 






OiffWwiWttljr «ciaut to the 

>*»* «* y«««« Ihwrtww ceiTw re- 

.. ««tty v«eelT«a ttm roieepens Lend, 

tjfhentoa^, the g Ifi <rf P»ul J. ReJney. 
??! .■' ">fj« MelvUto.” the toet egeoimea, er- 

^ L ,. rfr«d » yw «go trow Uetoine latond. 

!£fSiE%fflSSr"eJ eSK •** ««to«Wto the only live herd of i 

p:5'3S"5^r2(i'^ 5w«i ^ “* 

'In the animau mou a«u a»» amioa. j 

iln> -The wHd-entmal repreaentotivee from j 

no«to*» which jjjjlA are aecond only to thoae of Africa! 
M I'Wwilif' wttjl h dotIM ; It 1* in atie and aoologloai riohneaa. The prtae 

.■ v.^WWPf'^ *1** Ihwh Pf Court, In apeolmeo' from Aala la the great Indian 
. ‘dl* 'dlihh lipnhn Igftlwhy hatween the “rhino/' eanaidared one of the grMteat 
,!!0||t^4(ill4 thn .1^^ aoologlcal woodera left allva upon thla 

vj '!^ nnitlt it CtojitootB frM two great nrth. Ooneplcuoua alao to the Indian 
,e| Inatdltnti^ of the noytheiln elephant, the Malay tapir, half black and 
{•ndt «® the {tork, Wtoh imif white; the hig. hairy, double-humped 
‘JtffntMoMi havo h««tt aUtfttly eepnntad. hactrton camel, with Ita baby male, tonm 
Jtt Ad tof****?*^ Il^htod^ heautllnl In thto year. Of the wild eaulnes of Aala, 

Idh ltatotC Wh e^^ and internally, nre three Important apeolea, the 

AMi HdtoM. unUke all other ptojeraiiky horae (breeding here), the 

in th* fatdt* !■ ottered at the kiaag of Tibet, and the Peralan wild aaa. 
eehtifr of, each aide, inataad <rf at each Aala tumlahea a number of apeolea of 
It> hn«t entlraly of atone, having moontaln aheep and the Ibe*. The Per- 
^ dfM^ root of green tllea, and a lofty ,i»n ibe, j, «hlblted in the park, and la 
Id^Omk' ««inrad with glaaed Ulea. laid in thriving. The long-haired, wind-blown 
ftk olhhifrate Oidorad pattern of browna tahr of the Hlmalayae to the hardleat of 
nnA greana. The dome to finally fur- *![ the mountain- animala of Aala, that 
WntoMed hy g Igntem of tllo work, il0w fau tieen attempted to acdlmate here, 
in Mdnn. SxeepUng the dome, the whole one of the moat ahowy of the wild white 
loiter gtroeture to of amoothly dreaaed taountaln goata of the world, with glgan- 
lUnMtane, Kach of the eight tic apiral horna, la, the markhor. freqnent- 
hhgea to fiOxM feet, and the lighting to tng great elevationa In the Himnlayaa of 
peetect The Blephna^ Mduae con* ladu. or the Aalatlc antelopea, the park 
Ipito. % dne and valhahle oolleetloh, oon- poaaeaaea three of the rare and beautiful 
torngg of two Indian elephanta, two Sou- enow-whlte beatrix from the Arabian 
dga Afrlcnn elephanta, one Congo African deaert, the very large but well-nigh hom- 
atophant, one great Indtaa rhlnoceroa, taaa nilgai of India, the beauUful little 
htta Atrtean htook rhtnooeroa, one hippo- Oorcaa gaaelle of Arable, and the Indian 
phtotoUB. two American tapira, and one g^jeite of the plains of northern India. 
Ind^ tapir. The Mppopotamua, son of ot the many carnivores of Asia, the 
ttto tarnona “Caliph." now six years old, snow leopard la the rarest of the larger 
hhm la the Central I>rk mpaagerto and forms, and also ^e most’beauUful. Neztj 
ptlwchtowd for thras -thouaaad deiltors, to in ravity and btiauty also to the clouded I 
hto dUeC nttraeUon, tor bealftoo hU oom- leopard. 

diirtlMe tonnglag and sleeping rhom, he K^xt to Nwtb America, Asia to the con- j 
fa provided with nluxuiUmt bathing pool, tinent best supplied with bears There! 

« ««». „ 

Or North Anertoan mnmmnto exhibited, beer from central Asia, the Malay sun 
the onmtvoraua species are very numei^ boar, the Japanese black bear, the great 
auk Pirat In importsace comes a fins Veao bear ot Japan, and buft-colored 
aerlea of bean. It to natural that people Syrian bear from Asia Minor. 
itoexM desire first of all to become well Zoologically, Africa contributes the 
gmiuaihited with the wild life of their greatest number of species of command- 
own land. The great bear collection to uig importance. The wild repreaenta- 1 
installed in n aeries of large open-air tlves of the Dark (Continent In themselves 
dons, having ctoan yards, plenty ot sun- form a highly Impressive caravan. These i 
light, frsab-water bathing pools, rocks to include a pair of Boudan elephanta with 
etlmb upon, oompanlonahlp, with a plen- euormoua earn the pigmy west African | 
ttfttl eupply of good food. The animals elephant of the French Congo, a iiatr of | 
gya etnumiusntly full of action, and pro- black rhinoceroses, a hippopotamus, a ! 
vide a great amount of amusement for wart-hog and the Red River hog, the 
the pe^le. latter being the only '‘beautiful” swine : 

From the beginning, the park has spectea In the world. Of the wild equlnes, 
•trlTen to bring together as many as there to the mountain sebra, rarest of all 
ptotolhie of tho speetas of bears with species (only 400 now alive): the Orevy 
which tho puhtte to tittle acquainted, xebra, one of the largest, and In some 
msht apeotol attottttOtt wu devoted to ways the most remarkable, the Orant 
the Alawan -brown btouw, and to-day the Mhra and Chapman’s. 

^posaoMsa five apaelM — the Kadiak. The antelopea Include a fine male sable 
Itontosuto; Takwtat, Admiralty, and one antelope, a grsntar kudu, and Oaker’a 
nOur. The ag fet undbtormined species roan antelope, three species of great 
eaOto frm httriib ot the Arotio oitole, only rarity and value, and the eland, largest 
lilMe h^dhld totlM nhiith of fNA of all African antelopes. Among the 

./wK (t|i|»*«to(itorih*t«y.9i>intof Alaska 1,1 other rare antelopes are the lechce, the 
to tito Most aoriherty habitat for addax, the beisa, Congo slUtunga, 
'i hanr .'^^ tha -Wiignlficont Speake's sltatunga, bontebok, blesbok, 

4Mmhto (Hrrfas tvt^) IW»n the and rendunca. "nie only specimen rep- 

•ihtoii* .FahtotodA to to* Mrikl ‘ of the resenting the group ot Duiker snt«l<^ 
/tUtoihgli '.fom ^ la toFttvtoy. and l>e- was presented by ox-Presldent Rooeevelt 
r pWtr -how seems Among the commanding African mam- 

ggdtoiNi^ hilig of mals are the fine pair of Nubian glrafica 
ttoto,«*ihW Otitoasal from Oermnn’ Stoat Africa, They ooat 

16.600. -The anOn'toanda fourteen feet 
A vtolto^ hu;hto Ip height, apd the female over 
>> Asto ;)|jW(teitli|('ai^^ thdi-' aililihto bear twelve'fcet Tha pair itorin the most tan- 

l>o«li>g fifioyea of the Antolope House. 

Now that the-pfiloglcaL-ltork to prao-, 

tjeaily 'owapiete^'' p atopy *t> 

aarry hn;«o»‘p?!p>lf;hiii; '|ad expire 
Tr^ to th* prptto>tttoa,<il'.il» fast-ptoh-.' 
lad KM Ufa aa« p ifromotioa od 
attolo«y:!, - AmottS P-'IMtotoaf fimattona' 

hh to, »*ia;|P«ptog m 

' --iM ' ,p..,"jBghpi 

whltopllglld' 'llia‘‘'/toNi^M> dtod'.:tMiil^i 
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taat >ttie aoll aoleoteil Id eery eften not itrenftb of foreisn oompetltion, a rapid 
aultolito. Many (amera are ulidor tbe development In the auallty of American 
Itopraaeloa that WUknra ahonld be grown rode la eaaentlal. Thle mucb-de- 
plfBtod In undratned aella, which ta a aired improvement of the basket willow 
apvlotw mtatahe. Soil that yields a good in the United Sutee can be brought about 
Crop ef wheat alao produees 'a good crop by continually aelectlng cuttings from 
of wtllowB under proper cultivation. The the ehoota having the desired qualities. 
■ncCeaaful basket-willow grower ooneld* Since such strains are not as a rule sue- 
era the aeleotton of suitable aoll as only cepttble to general adoption, it will be 
one of the requialtee for growing a prof* neceaaary to develop different ones for 
itable crop of roda. The proper aeleotlon different localities, 
and care of cuttings for planting will In* In certain portions of Pennsylvania, 
Bure an enormoualy Increeaed yield, and Maryland, Ohio, and Kentucky, the Amer- 
ih'tnany cases actually double it, provided lean green willow la aerlouely affected 
the wUlowB are properly cultivated ao as with a willow rust which destroys the 
to keep weeds down and the soil loose, leaves prematurely, and consequently tbe 
Selected cuttings are of prime tmpor- shoots die. This disease was first dis- 
tance. The value of aeleotlon has long covered In Maryland and Pennsylvania, 
been recognised In the analogous case and later It appeared In Ohio, and now 
of aaed In all our common agricultural la reported from Kentuclqy. A wlde- 
crops. awhke farmer In the latter State ob- 

The willow Is among the moat plastic served that a certain strain of American 
of all our woody ptanta, and la eaaly green la very rarely affected by this rust, 
propagated by means of cuttings. The He concluded at once that this is an 
anoeatry of a certain strain of basket Immune variety, which he le now suc- 
wlllow la as vital as It le In the higher ani- cessfully raising. This rust seriously af- 
mals. Its characteristic qualities are quite feete tbe character and value of the rods, 
readily transmitted from year to year. If the roda are not killed outright, they 
and all varletlea are susceptible to fur- oaually become so brittle near the top 
ther Improvement. The Investigators that tbe basket maker la unable to use 
have even more control over the eucceas- them. 

’ ful propagation of selected varieties of Farmers who wish to start a plantation 
willow than they jo In cases of fruit of basket willows should not buy a large 
treea or other farm crops, since a new number of cuttings by faith. There are 
crop of selected cuttings can be obtained nurseries springing up here and there, 
every year from the preceding year’s and tbe proprietors claim that they can 
planting. Carefully conducted expert- fumiah cuttings of all the beet varieties 
ments in selecting and breeding cerUln known to willow culturlsU The tart Is 
varletiee of basket willows will result that some of these nurserymen do not 
in strains of entirely modified character- know the correct names of the willows 
IstiCB in less than ten years. Four strains they have for sale, nor do they know for 
have been developed out of the American what localities their varieties are beat 
green wlUow (aaUx amvffOaUna L.), of suited. Unless the farmer can buy setect- 
wbich one is said to be entirely Immune ed cuttings from hie neighbor, he Is likely 
to the destructive willow rust. A num- to be at the mercy of the dealer living 
her of strains have been developed from at a distance, since he may not see the 
the eommon purple willow, all of which stock until It arrives on his farm Al- 
have their particular virtues In certain though basket-willow breeding cannot bo 
solla. followed In the scientific sense by the 

The basket willow is a farm crop of farmer, selecting cuttings from the shoots 
tncrsaslng Importance on both sides of on tbe stump and propagating them Is a 
the Atlahttc, and the country that de- simple matter, and can be practised by 
velops the most desirable atralna Is the any farmer. Testing certain strains, con- , 
one to control the supply of tbe mar- tlnulng tbe best kinds, and discarding ‘ 
ket At present Buropean countries have the Inferior ones are still less formida- i 
a decided advantage over tbe United hie. Basket-willow growing should be a 1 
States. Wo cannot introduce atralna de- matter of aentlment, and the farmer 
veloped In Burope and expect them at should have a desire to sec them grow 
once to do as well here as they do in the under tbe best of care and cultivation. < 
locality where they originated. An Iowa Unless the farmer does grow the best 
grower Introduced the common white wll- strains and put bis heart Into tbe work, i 
low (Salto vinimaUi L.) from Europe, be la not worthy of the meager results | 
with the hope of producing as fine a crop hs*does obtain, 
of rods as this willow Is wont to yield 
in Its native oountry. With considerable 

expectation he waited for the remarkable Studies of the AUTOra 
crop he was going to produce, hut tbe 

harvest showed him the danger of using (Ooncludea from page 10.) 

cuttings not suited to his soil and climatic «ter and 2 Inches fwal length. He made 
conditions. There are about ninety dlf- 80« photographs, about half of which 
ferent varletlea And hybrids of basket were successful. The aurora was photo- 
wUlows that are successfully grown In graphed slmulUneously from two sta- 
Burope. In this oountry there are but tlOM. nearly three miles apart, which 
four kinds that are yielding good retunu, were connected by telephone. This made 
and only one of those Is especially weU *t possible to determine the heights of the 
suited to the lake States. Not a single “d streamers, which were found 

variety has been found that can be t® range from 80 to 12B miles. As the ai- 
grown tucoessfully In the southern Statoe. mo»Pl>«re at these elevations Is composed 
The desired Improvement should he »ta«t entirely of nltro^n. It Is not sur- 
brought about by continually selecting prlslng that the bright lines of the auroral 
certain tods from normal stools of a varl- 
ety that is most likely to yield to Jodi- «« 

clous treatment To develop or to «*en- exposures of a fraction 

tuate a apeclUo quaUty which tl.e bulk of ‘ L be 

tod. are now lacking Is the moat Impor- 
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the aatlsfactory results which Stoermer 
has obulned with exposures of a fraction 
of a second, It seems not unlikely that 
the aurora will soon be captured by the 
* . lu. wll klnematogTaph. At all events a system- 

r cvJSSci •PPHc«tlon of Stoermer’s method 

tow cult^^Stoder. data of great Importance for 

Ible. «id tough tod. ato tought by the 

best baaket makers and iio Irag a. the ^ uncertain. 

American farmer 1. uBAble to raise a 

•umclant quantity of thla Wrt, tbe manu- 

fUMirers will buy their raw iMtorlal In Tba Nmr Cnundw. —The lateM reliable 
Ooneequantly, the ^Qllaeetlc rode inforraation from Bnglaad gives the 
WlU sell at a very low Bflftw. Better let^th of the new Cunarder as 8S6 feet 
•tralae of willows tor loefil urtU bare oki deck; the beam as SB feet 6 inches: 
to be dtvetoped. Juet aa cattMlt atralna nw total displacement u 6««000 tons; the 
WYKnu^erilllM'hkYe oiMaa aa BS YOi^le. the avmher of pos- 

aa MtliMle for looal nae. isMnse of tbe aangers carried aa «,TW. and the total 
ef lha ladtp«tay aad tha coat as ten mllloo dolhira. 
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Ball iMMMiaa.— Tba aztent to wklob 
hall iBawnnce is carried Abroad la lBdl< 
Mtad by the report made at a recant 
aumal meeting ol the Nurearyman/ 
Market Oardena, and General Eallatonn; 
Insurance Oorporatlon, In England, that 
the area of glass iMured In that country 
now amounts to 37,700,000 square feet 

An laland Swallowed by the Saa.— The 

island of lllopango Lagoon, Salvador, 
diaappoared on December 17th after a 
aerlea of earthquake sbocke and slid into 
the depths of the lagoon, carrying with 
It nearly all of the Inhabitants. At least 
seventy families, numbering all told 
about 170 men, women, and children, 
were engulfed. 

A Bargain in Radium. —The director 
of the Englleh Radium toatitute, Mr. 
Alton, recently went to Vienna to pur- 
eliase a gramme of radium from the 
Austrian government. Mr. Alton rep- 
resented Sir Ernest Cassel, who is will- 
ing to defray the expense. The price 
wlli be about $70,000 for a gramme, 
which ie considered cheap. 

What Money Can Do for Science.— 

Prof Karle Schwarlechllci, in a recent 
number of the internatlonai Wochen- 
scbrlft, comments on the triumphs of 
American astronomers After paying a 
tribute to the thorough work of Ameri- 
can astronumers, he points out how won- j 
derfully they have been helped by their 
excellent equipment and endowment. He 
finds that five of the greatest American 
obeervatories have among them $250,000 
annually at their disposal, while the ten 
loading German observatories together 
have only $87,500 

Studies of Carbon. — The Investigations 
of British scientists have brought out 
some curious observations about carbon 
and the astonishing relation of its prop- 
erties to the geometrical figure known 
as the tetrahedron, a solid bounded by 
tour equilateral triangles. It is said that 
the completeness with which the funda- 
mental properties of the carbon atom 
are symbolised by a regular tetrahedron 
is altogether astounding That atom, It 
appears, has four affliiltles. which operate 
practically In the direction of the four 
radii, proceeding .from the center toward 
the four solid angles of a tetrahedron. 
In the future, it has been remarked, 
when the arcbaiologist of the time shall 
dig for signs of our life, he will find the 
tetrahedron and the benzene hexagon 
among the mystic symbols that be will 
have difficulty in interpreting. If. like 
the ancient Egyptians, we made our 
tombs records of our wisdom, such sym- 
bols would long since have acquired 
sacred slgnlflcauce. 

Work at Mt Weatker. —The report of 
the Chief of the Weather Bureau for 
191U, Just published, gives prominence to 
the serological investigations carried 
out at Mt Weather Observatory. During 
twelve months there were only nine days 
on which kite or balloon ascents were 
not made, owing to adverse conditions 
of one kind or snotber Free sounding 
balloons cannot be used at Mt Weather, 
owing to the proximity of the ocean to 
the le/'ward, but the observatory staff 
has made successful use of tbese instru- 
ments at Fort Omaha, Neb., and Indian- 
apolis, and on one occasion reached ( 
altitude of fifteen miles. Among the I 
lerestlng results slready attained la the 
fact that the stratification of the lower 
portion of the atmosphere, os regards its 
temperature and moisture, Js more < 
tensive than was hitherto suspected. 
There are many exceptions to the rule 
of decrease of temperature with altl 
tude; thus a great layer of warm air Is 
Sometimes found floating upon a layer 
of cold air. It may be remarked. In tbta 
connection, that the stratification of the 
atmosphere has also been noted and dis- 
cussed recently by European investiga- 
tors— especially Wegener sad’’ Silrlng— 
and Is one of the moat inWeating de- 
velopments of aerology. 
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JSlectxkiiy 

WiMtaM in Coart.-~-Ourlnf tha Aesring 
of tta« o«aa of MAroonl va. tin SrStlsh 
Itndlo TetegrapA and Telepfaonn Com* 
panjr, In tie Klng'a Bnnch DlTiaion. Lon- 
don, the Judge and lawyers will have 
practical demonatratiotui, permieslon hav- 
ing been granted for the conversion of 
the court into a "wlreleas" operator’s 
office. Messages will be sent and received. 
The arrangements will be carried out un- 
der the superlntendonoe of Prof. Boys. 

New Power naat for tic BMton Ela- 
TateA—The Boston Elevated Railway 
Company la about to build a large power 
plant at South Boston. Two turbo-alter- 
nators of IS.OOd kilowatts each will be 
installed, but provision will be made for 
a further increase should the next Legis- 
lature permit the suburban trolley sys- 
tems to come under the control of the 
company A large coal plant, with a 
capacity of a hundred thousand tons, will 
be provided. 

Coot of ElectrUlcation.— The cost of 
electrifying the main and suburban lines 
within fifteen miles of Boston has been 
estimated at 182.761,942, of which six 
million represents the cost of the generat- 
ing system of 80,000-kilowatt capacity, 
and nearly four million the cost of the 
transmission lines and overhead system. 
The outlay tor electric locomotives is 
placed at a little under seven million, 
and It Is estimated that the multiple-unit 
motor oars will cost a trifle more. The 
multiple-unit trail cars will cost about 
five million This covers the eleotrlficer 
tion of the New Haven and the Boston 
and Maine lines, with 481 miles ot track, 
and a dally service of 14,630 train mllea. 

Water Storage versus Storage Battery. 
— A writer In the London Electrician 
auggesta that It would be more econom- 
ical to uae water storage In power plants 
In place of storage battorlea, the Idea 
being to provide motors for pumping 
water when the toad is light, and to use 
these motors as generators driven by 
Pelton wheels during the peak load. To 
Illustrate the advantage of such a sya- 
tem, he assumes the case of a lU.OOO-kllo- 
watt plant with a spare plant of 2,f>00 
kilowatts in the form of lead storage 
batteries, steam generators, for his pro- 
posed water storage By providing a 
shaft of a thousand feet with a reservoir 
of 14,160 cubic yards at tbe bottom of the 
shaft, be concludes that the capital cost 
of the water system would be 1130,000, 
and annual charges 111,100, as against 
11(50,000 capital and $20, 978 annual coat 
for storage batteries, and $187,500 capital 
and $21,500 annual obarges for steam. 

WinleM Storm Wamlngt.— On No- 
vember Ist the Deutsche Seewarte, 
at Hamburg, inaugurated a system or 
storm warnings and dally weather 
bulletins by wireless telegraphy, covering 
the North Sea and the Baltic. Whenever 
a storm warning is issued that applies to 
the North Sea It Is telegraphsd three 
times from the wireless station at Nord- 
delch, while almilar messages referring 
to the Baltic are sent out from the sta- 
tion at Btilk. The same warnings are 
repeated either at 1 P. M. or 11 F. M., 
end are then sent slowly: this Is for the 
benefit of small craft which are not able 
to maintain a constant wireless service 
and whose inexperienced operators would 
have difficulty In receiving a message 
sent at ordinary speed. A weather re- 
port, describing the state of wind and 
barometer over Europe as shown by the 
morning weather map, Is sent out with 
the dally tlmewlgnal telegraphed from 
Norddelcb at 1 P M. The number of 
small German Ashing vessels equipped 
with wireless apparatus Is. rapidly In- 
creasing, and It la proposed that the Im- 
perial government shall contribute to 
the expense of installing such apparatus 
on many vessels not yet equipped. This 
will be done upon the condttfou that tbe 
vesMls thus favored ehall undertake to 
receive all storm warnings, and dlesem- 
loate them among the shipping generally 
by means of ordinary optieSl signals. 


Engineering 


Commeree Destroyers “Minneapolis' 
and “Colambia."— It la proposed by Chief | 
Constructor Watt to transform the swift 
and once famous commerce destroyers 
‘‘Columbia" and “Minneapolis" Into 
“mother ships for submarine boats " He 
proposes to remove about two-thirds of 
tbe boiler power, and two of the three 
engines In each ship, thus making them 
economical In operation. 

Grand Prise for Brennan. —The au- 
thorltlee of the Japan-Britlsh Exhibition 
In London have awarded to Louis Bren- 
nan for hie gyroscopic monorail Inven- 
tion the Grand Prize, which Is the 
highest award given In connection with 
this exhibition The Brennan gyroscopic 
car was the first car of practical dlmen- 
slona to maintain Its equilibrium while 
running upon a single rail. 

High-Speed Steam Yacht.— America Is 
the home of tbe high-speed steam yacht. 
Among notable vessels are tbe 26-mlle 
"Niagara IV," and “Vixen II,” tbe 27- 
mile "Vitesse I.," the 32-mne “Little Sov- 
ereign," and the S‘3-mlle “Vltoase.” There 
Is now being built from the design of Mr 
Charles L Seabury a steam yacht “Sover- 
eign," 166 feet over all. driven by twin 
screws, for which the builder has guaran- 
teed a speed of 36 miles an hour. 

Hie MMt Dangerens Oocnpation. —Ac- 
cording to tbe Insurance Age, tbe work 
of railroad trainmen Is not the most dan- 
gerous occupation. It seems that the 
highest percentage of fatality is found 
among the fishermen of Gloucester, Mass- 
achusetts, where It is nearly twelve per 
cent ot the total number employed. For 
the decade ending in 1907, the mortality 
percentage among railway men was about 
8 per cent. The number of deaths due 
to accidents of occupation among all 
wage earners annually Is between thirty 
and thlrty-flve thousand, tbe non-fatal 
accidents exceed two inilltous 

World's Iron Supply. — In the course of 
a recent address on geology and econo- 
mics, Prof. Kemp, of Columbia Univer- 
sity, did not share the pessimistic view 
of Carnegie and others as to the early 
failure of the world's Iron supply He 
considers that, at the present rate of out- 
put and percentage of yield, there Is an 
aasured supply lu this country for about 
a century. In view ot tbe deposits 
known to exist In Cuba. Newfoundland, 
Brazil and elsewhere, and the probalillJty 
of discoveries of other deposits elsew hero, 
he MiUmatoB that the world's supplies 
when fully opened up will prove sufflciont 
to last for fifteen hundred years 

The Canal Sbonld Be Fortified.— Refer- 
ring to the necessity for fortifying the 
Panama Canal, The Army and Navy Jour- 
nal suggests a situation. In which a war 
has broken out on the Pacific and our 
ships, concentrated In that ocean, have 
met with a disastrous defeat. Tbe ap- 
proaches to the canal being In the hands 
of the enemy, the Gulf and Atlantic 
coasts would be In a state ot panic lest 
his fleet, passing through tbe canal. In a 
few hours would be off a great southern 
or eastern port. Were the canal impreg- 
nably fortlfled, forty days would Inter- 
vene before the enemy could reach Now 
York by way of the Strait of Magellan. 

Terminal Docks at Staten Island. — The 
ambitious scheme to provide a vast ter 
ralnal at Staten Island for the New York 
State barge canal has recently been 
brought Into prominence by the visit of 
an Influential committee to view the site. 
The location selected on the south shore 
of the Island Is admirably adapted for 
tbe purpose, tbe bottom being suitable 
for the foundations of the piers, which 
are to be 1,60U feet in length, and the 
[main channel lying adjacent to the pro- 
posed pierhead line. The time 1:^ coming 
I when attea for further extenalons of 
I docking facilities will bare to be sought 
away from Manhattan Island, and the 
I alto In question seems to be one of the 
I best, If not the best, along tbe shore line 
lof Now York Harbor. 
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About Remembering 

By ELBERl HUBBARD 

pOF » long lime I have 
0SIsMj>^a\ ^ promising myself 

to write up my good friend, 
Henry Dickson of 
Chicago, and I have not 



face. If he ueesyou ouce theiuxt tintt xs ill call yuu 
l>y name HcloJdtnehow hetlid u Hr fhidird me mo- 
ry-trainjnffvrith Prof. Dickftvti He aaIiI a U>i of nice 
tninM About Prof. liirkRon, thnt I luxitutr to write 
herelcBt my ircnid frit mi Dickson o\»jf tM 
Thit Dl'^kboo RyMcm of memot) Is very 

rimpie. If you vant locnlarifc \ our onn, you « xerciRe 
It, The lame with v«ui miml You must pm your brain 
through a few euRy cxt'nistwto discott r Un capacity 
You will benutpriiwd. bow quickly It ios^khkIr 
Y ou do lirthnow when you illbi cMlled upon to tell 
whut you ||klow:aiid then n tniincd memni'y would 

trlcS?I recommend thnt vou write to Pmf. 

and if Bill CucUtlonot couvmcc you, you are not to be 

conduced 

tVrtkh^/orFR^F tottkManaJach, 

PROF. HENRY DICKSON 
700 AUDITOMUM BUIUMNC, CHITAOO 


PhMM mention UkO Soientiflo Amerloan 'when writing to adrertlMra 





T he man wL dn. 

Scientific Amerieui Kl 
Kow Mcimtific tKc Arntrimn ni 
the fixture wouU l>e. Ae it finf^aatfi 
"'science " kas Ixeeome t||f wntt^wura oi 
tke Twentietk Century. 

Americans are peculiarly a scientific 

E eople. Tkeir a<ivaince kas keen aloagf tke 
ne of invention aj^ied to great resources 
oi nature. Tke Scientific Amerieant 
foumled sixty-five years ago, kes^pi^ etc^ 
witk tke scientific deyelopaaSii^ ofi t^ 
country, kas kecome tOKlay ike official 
organ of tkose people wkp really <lo tkings, 
and wko want to know wkat otkers are 
doing. 

Just as older countries kave added to 
tke world's art, literature and music, tkis 
country kas added to its science, inventioa 
and industrial progress. Tke puklioation 
tkat kas most carefixlly records^ tkese 
great discoveries is tke most necessary 
puklioation to tke average intelligent, 
progressive American. 

No adventure of tke past is so great 
as tke adventure wkick ultimately will 
lead to tke conquest of tke air, to driving 
enormous tunnels under great rivers, to 
sending telegram* witkowt wires, to all 
tkose great pkases of invention and dis- 
covery wkick kave raised tke strengtk ol 
mans puny arm to tke ntk power. 

Ten yean ago a tunnel under tke 
Hudson R,iver was a visionary dream. 
To-day you can ke wkirled undemeatk 
tkis river in rapid, well-ligkted, dean 
trams tkrougk any one of several tukes. 
In a very skort time tke two great 
continents of America will ke sawM in 
two. Tkis enterprise, please kear in 
mind, attempted ky anotker nation, is 
keing accomplisked ky oun. 

It is because suck tkings are natural to 
tke temperament o^ tke aver^ Anmriean 
tkat kis logical maguinc is Tke Scientific 
American. Wkat it kas done well in tke 
past it will do better in tke fixture. 

Tke kistory of tke rise of tke auto- 
mobile is already found in its pages from 
tke first tentative experiments down to 
tke wonderfully sure and beautifully 
designed mackines of to-day. Wkat kae 
happened in tke automobile industry is 
now kappening in tke field of fiyiag, And 
wken tkis is finally accomplisked its 
kistory will ke written in Tke Scientific 
American by tke men wko knew — not 
an outside reporter s account, but an 
inside scientific man's aocouXt. 

You to attend an aviation niaet- 
i]^wi|f a definite undcrstaiiikbHtf of ^ 
dinTcrenee between a* V/rigkt and 


suguldr ^ 
is 'in 

difiofunt aj^li ca itean 

nadent*n» tke |euiw^ ||td: 
upon anek .enoeessi^ 

lyiaiiftgsr kwjhin(d.'' ll^ ' 

ni^^sfied wonder dWkd' . 


Tkis, tken, ia i 

of Tke Scistttlfie 
it kas always kne^ Intt: 
kroadensd and i jeeg gni d .leeniMe its fUU 
is widening and krekten^'and, leepem^ 

Boi^iinnag tke^ entiOitt nundkOr 

eaek ^Mue of Tka Svie^^ Anici$Mn 
will 'kava fionr 'fiags** 

tkat once a mostknripn so^iiOiuled nioopilp 
issue it wiil^ kave ' nnu^Miete pe|iW;tknn ^ < 
tke regular '.issue^ 'ke„ incl ose d'' -' kl'/ 

a coloM cover. Tilda w tit nffmd msOm 
room to cover tke suki«bkl wldek 
kecome iT'^oiiiHiT r y .kecaueS' 'tke fudd'''* 
wkick Tke Seietififie Aonirieett 
glona kee l#cn growing so xi^ndbr* li ^ 
ke a paper made 'ketter kir ^ ' , 

Six^-iye'^ydd^ 

American pixik^ out its own iNttioular 
field in )oamalism. It wel akme ^ 
fidd tken and it is alone in iklt ItM 
to-day, ndiile tkat field is nevertkeless 
one of tke most im^rtaut, if not Ms 
most inkportant, to every citizen of tkis 
country. 

Its editors are traxned m su "'^' "tr a ined' in 
tkeir respective linea Tkese men are 
in touek witk all tke men working in 
difierent fields of Work wko am Inst 
fitted to express in simple kut exact womU 
tke progress of eaok depnitment of kitiiinn 
endeavor. Tke^ Seientml^Biemea^ ' wi2Q 
ke tke autkority; ke tke ,fuet 

n^s as well as iks nuiillt comMel^ 
of any new devek^emk^. , , ' 

We do;'not Imow'idk^tW' 

I •WV'do'i 


may ke m proiM ilnnit^yedt li 
is in progw tkis jw, dU 
wkat will take tke ylnw of 
mokile ten, 

know tlmt''wimtcvert|.i#- lP 


ky piptune 
• e ve ^-o yeder,^ 
..etUnlk 
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Motoc G3mj>an)r announces a 
W •wcdtilc of pncea, eHe^ve now This 



. hm a|>pean9d in newsmp 
_ 5 ciJtics. The automobile wodd^me entire 
j be amazs^ that this announoe- 

OfOmne as it does lower pnccs for 1911 
is ittade dunng the New York Show, 
t[U the signal for heavy buying to begin 

|%ilhciefore earnestly request you to read every word 


a|>ers of 


on this page It marks the beginning of a new epoch 
in motor car history— the establishment of new auto- 
mobile standards— the attainment of which was only 
possible through the co-operation and organization 
realized in the formation of this company 

We manufacture one-fourth of all the motor cars 
made m the United States and onc-sixth of all the 
cars made in the world We control all our manu- 
facturing processes 


Cam Made by United States Motor Company Organizations 

Ranging in Price from $450 to $8000 


nRUSI, iormeily $465 it now $450 

Tht| t$ the MUiderd nuubout model E 
SMMktar, Model £ 26 formerly $600 now 
W^th e^tiifHacnt extn $4U 

llAXWm* 16 H P runabout $600 

Thit MoM AB Rtmabout now includes $70 
equipment conusting of top gas lamps and 
generator at the former $600 price 
lioMQ,22 H P 4c3rhnder formerly $900 now $750 
ModMI, 25 H P fore-door touring ear fonneriy 
$1100 equal to any car to the $1250 class now $950 
l$ndnl jpL 30 H P fore-door touring car for 
tnerly $l606 equal to any car in the $1500 to 
$1800 clan, now $1350 

SMiRSON 35( tourmg ear a recent addition to 
outline Is hated at a pnee to command instant 

$1250 to $1325 
GRAY Marine and Stationary 


STODDARD-DAYTON nv)delk from $1175 to $4600 

These n odds are ail unchanged n pr lc but in 
every case show w irth higher than the 1910 
models The 50 H P Stoddard-Dayton s 
distinguished by exceptional refinements 
COLUMBIA, a new model for $3500 

Higher powered and more exqu s tc fin sh at a 
slightly higher pr ce than formerly 
Both StoAlaid-Dayton an 1 Columbwearsstand 
for the lim t of motor car ex ellence and luxury 
regardless of price No better cars can be made 
unt I the w irl i s eng neenng knowledge s enlarged 
and the $k 11 of its craftsmen « he ghtened 
BRUSH DELIVERY, formerly $685 now $650 

Tl 8 IS the 600 pound del very wagon 
SAMPSON TRUCKS, 1000 pound delivery motor 
1 ton 2 1 n 3 tt n 4 ton S ton trucks and 2 J t 40 
ton road trams $1150t $8000 

Engines — Recogn zed as standard all over the world 


IR Wilrt* Capacity 52,000 Cart— 52 Modds— 14,000 Employees— 34 Branches— Dealers Everywhere 

nriKis MNuuoMi 

t 


It of Taloaals th* loflcatreanlt ol 

d plan BoUgr and Moal to whlcb the 

^ MM Uodor Company Owm ka bhtb 

IVtteMly and pwaiitmtly wo hava wmricad to thia end 
— harnqafaing, orgaatdnf tpwtalising--alwayaaMk 
lag to mcnaao the effioMKy of our orgaBiaation to 
iBBrova the quality of oar prodiict—always with the 
-'mlnvliw-tli- - • 


t of an unques- 

Mwmd taaderahip becauae deaenred 

United Statae Motor Company Is composed 
•pt 11 cNMMdtaent ooamaniea— oach the leader of ite 
«U«a It operatM el^teea separate factoriea, with 
a eonmiaed floor apaoe of 49 acres It employs M 000 
and a corps of original investigators 
• work is Mured by all the com 
individual genioS which built up 


iMUad artieoae anf. 

thd IMsafit of whoM w^*^ ia Mural by all 
pahiM a«he The ' — • - 




^Oludltuea^ comimny still direcu It 


to greater eaertion 
* company 

tbe com 


nut aponad Iriendiy Mvaliy to greater 
wfh moad piami and pmMi^i of the parent 

^Vhe pco^iot of thesi coinpaolea includes 52 dil 
tenMit ModMirr-eato dMlgaed tor every need utility 


g*%\ 

■ V tannBM uid dhpiM eeer ywh tre This dietribu 
Mm not MlyMahM as to dispose of oor pro 


in the hende of owners that cannot ) e duplicate 1 by 
any other company 

And this organisation ie owned by up rar 1 of a 
thooeand etockholders ecattered all over the co ntry 
is operated on a coK>perative basis with all our era 
ployees working whole-heartedly f r our sue ess and 
sharing In our proaper to while the executive n un 
ageraent is based on military die pline No one man 
no clique holda tbe majority of the Bto k Our stock 
can be bought in tbe open market by any one there 
fora control depends only on efficiency 

I N BUYING raw material we are able by mass ng 
our purchoiea to secure lower prices and main 
tain Higher quality By nterchange of experience 
In our engineerlttg department we avoid costly mis 
takes andproduce better cars Our original investl 
ntlons which produce improvements cost little when 
distributed over our vast product An raproveraent 
in method is introduced immed ately in all our plants 


By CO operative selling it is possible for one fac 
tory to sell in plaaes where it would otherwise be pos 
slbie to sell only at a prohibitive cost Not only does 
this saving benefit the purchaser t ut the service that 
can be rendered to the owner after purchase could 
not be given in this locality by any oti er plan at an> 
practical expense 


W F HA\ bod cted th s getting reudv process 
pers ste tly and p tiently untroul led b> tem 
porary or lo al condit ons n the Industry 
Wh e others were utt ng pri es to dispose of old 
stoc k or left over cars or t ra se cash we sa d noth 
Ing wo wore n t ready We have now rei hed the 
I>o nt wl ere the fru t of ur effort can be given to the 
buyer witl out sa rificlng tl e interests of our stock 
holders 

Wo make a pit fit at these new prices Had we 
needed to unload we wou 1 have announced them 
four months ago We have no left over c rs no ol I 
stock to work up As a matter of fact our sh pmeuts 
for throe months end ng November 30 were 57i per 
cent greater tlian for the san e per od in 1909 

The season for the heaviest b ving Is now j st 
about to open Over i net> hve per cent f our pro 
du t s already ontra ted f r w tl dept s ts h very 
Ind cat on po s o a sh rtage of our ars th s Spring 

Nevertheless by has ng our pn os on a cost which 
is lowered by legit mate saving madeposs ble through 
the benefits of co operatic e rganizat on wo ireestat 
lishlng r Company n w and for all tl ue n p bli 
confidence and earning tl e support which we expect 
always to retain 


III ikj p44m>flIion of rirnffidvertMOMontlhavo been kemly intereated. I have gone over everyitem 
|pAfali$Arm jfoiir p^bitof viewaa weUas from mine. I am eabiHed with tt I vouch for its 
initliL ^Ibi llneenty of ptnposo and for every amgie statement of fact which it ccmtains. 1 

States Motor Gimpany Broad^^^, St Street 

Ait Okr Cm Ane Luented Umkr Stlien Patent 

CSrCbmiM^ Colimdi ls Motor Car i jP l ui a u y 
** * *“ * - ^ i | ^c os Maattfacturing mpany 
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EACH TRUCK DOES THE WC>RK 
OF SIX TO EIGHT HORSES 


W HEREVER teaming is done — wherever men need to tranqxnt commodities, there White 
trucks are successiul. We know that they do the wCH'k better, faster and more economickijy 
than teams — each truck replacing from six to eight horses. If you have a stable of ste 
to eight horses required for delivery work, you know what it costs to keep such a stable running. 
If you have two, three, four or ten times this number, you are all the more impressed witii the cost 
of your delivery plant Just think of it— one White gasoline truck will replace — do die work oi 
three to four teams more reliably, more certainly than horses, and with this unit as a basis you can 
soon tell how many trucks you heed for your delivery plant The trucks are untiring, capajMe of 
being worked twenty-four hours a day. They furnish a better looking delivery, stamping d» owners 
as progressive and up-to-date ; but better than aU, th^are cheaper. If llffotor trucks appeal to you 
in any other sense. White motor frucks must reach you by the saving they make possiUe in your 
business. 


WHITE MOTOR 
TRUCKS WELL 
BUILT 




W HITE motor trucks are just as well 
built as it is possible or practical to 
make them. Wherever strength | 
and toughness is needed, heat-treated, 
chrome nickel steels are tised — wherever 
hardness and resistance is required, vana- 
dium steels are used. All that these scientific heat-treated stelk can do to make frames^ motors, 
transmissions, fo fiact every part of the truck wear resisting, tough and strcmg, has been used in 
White (xmstruction. In other words, The White Company are building truckau^not for today, ttor 
tomorrow, but trucks that must endure, making hcn^ impossible , because their service is too 
costly. White trucks are economical because die engine is well desjgnad— die jQcig'atrolte engine 
being the biggest step forward ever made m gasoiine engine bufldJng for economy’s sake. 

4 Every test of White trucks demonstrates a great abundance of power in die White engins, and 
yet, this power is not obtained at the expense of economical operatfcm. Why not let us tell you of 
the actual experience of owners with White trucks— let them give you die dated of imkeep coste--- 
let them prove to you that you cannot afford to be without motor tiiqdaiT-ryom 
will dictate the rest. 


The White 
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7'hr pur pone of ihti journal tt to record, accur- 
ftlrlfi find in timpU ierme, the m>rld*i progreti t» 
ftctenUjic knowledge and industrial achievement. It 
seek* to present ikit information tn a form to 
readable and readilg undertlood, at to tel forth 
and emphatise the inherent charm and fatcination 
of science. 

The Death Roll of the Aeroplane 

T HK shocking lUt of fatalities to ainnen, 
ending with the tragic death , of Hozsey 
and Moisant at the very close of. the. year, 
has sent a thrill of horror throughout ' the 
civilised world. Doubtless it will lead many people 
to ask whether the risks of the. new and* fascinat* 
ing art are not so great as to raise doubts both os 
to its utility and permanence. For ourselves, we 
lielievc that nothing has occurred that warrants our 
losing faith, either in the usefulness of the new art, 
or 111 its permanent hold upon public sympatliy and 
interest. The thirty or more deaths which have 
occurred, considered by themselves, represent a 
terrible toll taken by the laws of Nature on those 
M'ho have so boldly ventured into tlie hitherto Inac- 
cessible ocean of the air. Yet, we must not forget 
that if the increase in the numlier of accidents has 
hicii great, it is not out of proportion to the neat 
increase whicli has taken place in the ranks of the 
practical aviators. Indeed, an estimate that has 
lieiii made in one of the French papers devoted to 
uiiation s}iow.s that tiic ratio of accidents to tlic 
niiinla r of people engaged in dying, was consider- 
ably less this year than it was in. the year preceding. 

As rigards the future, we believe that the pro- 
portion of accidents will uiatcrmlly decrease, and 
this for several reasons. In the first place, the 
hiiildcrs and users of aeroplanes make every effort 
to aseertaiM the details of all serious accidents 
llial ix'cur and. determine llieir causes, whether they 
lay in the faulty construction of the machine, or in 
the lack of skill or the over-daring of its manipu- 
lator. It 18 probable that every accident yields its 
quota of valuable lessons for guidance in future 
construction and' future iiaiidling. 

The same French authority, after making a core- 
iul investigation .of the accidents of last year, hu 
conebided that only a small percentage was due 'to 
defeets in the machines — an opinion in which we 
are iiK'Imed to concur. At the same time, there Is 
iK, doiibi whatever tlint with a few exceptions, the, 
majority of aeroplanes are built witli too slifj^t a 
margin of safely of strength in their various parts. 
M’e jiointed out recently, m our article on "The 
Kncing Acroplntii of the Future," tliat by the use of 
highrgfadc steel alloys, of high elastic strength . and 
great tougluiess, it would be possible, without any 
increase of weights; to build a Hying machine that 
would be strong enough to resist, not. merely tbc.of- 
dinary stresses which occur in straightaway "flying, 
but the abnormal stresses to which the machine it 
subjected in stormy weather, and when the aviator ia 
making those spectacular dives and other attractive 
maneuvers which have become so popular with the 
race-going public. 

With a few exceptions, tin ' machines which are 
in use at tlie present time cannot be said to have 
been designed by men who posucsn the theoretical 
knowledge which is necessary in the planning and 
construction of these ^elioate and unusual nechan* 
isms The new art, however, has now reached A 
Fsiage of jmpularity at which it has become com- 
mercially attractive. Capital is not only available, 
but is positively eager to lend itself to the eipiii»lt»> 
tion of the flying machine; and skilled eni^nears 
are being attracted in increasing numbers to the 




new indnatry, which ht at a whete it 
afford to em|»l9jr the belt ' 

A discondettiag featuto of laa^ Jhehl^a A 
is that it tneludes so maitir of We 

.uppoMi U, .ur P^pntwdu., tS ' iaii.” J-T.. ITT.. 

that govern the fll|^t of heavter-thaa-air \ Hf 

On the other lumd, rt ahould be Sumembenai 

many if not most of the accidento hore oceamd ' ' * 

when the airmen were attempting spectaonkr per- nf h!?, 

fo^nces for Uie enterUlnmcnt of .ratorgoing> , - 

public or to win iarge money prises. There can be 
no doubt that this aplrlt of daring has been carried 
altogether too far; and it is to be hoped that the 

lesson of caution which has been iau^wlth such •"•ingd«Jy Ifftto toachlpto , 

Although the conseoasa of opinion among avia- M 
tors seems, at the present wrltinc, to be againat the pf tirtwI^geBt aeyigB and eotoW wd 

use. of autamatle otahrol, we 8^ believe that the 

perfected machine, of the future wUl etnjbody thia m „ wrtght liyi|ii ^., y uiy . 

f..!..., .»i a« It .111 b. pf 

arter as to cave the operator ^th manual cgsitKl 

at his machine at all times, andtVet he eamfe of stht . 

preventing such cmnplffe loaa of eqnatbrinm. aa ' 

seems to have occurred to the casolf Jebnatone, 

Hoxsey. and Moltaiil. Wc are ineBned to think of frwpi^ eoMftatoit ht edi% Witlghtw^* 

that the Gombtoc4. use- of the- dUwdral' 1 ^’ ha l m * t ’ 

in the main sorfaeea and the gyroacope will pro- Tt 

vide the aeroplane of the future With a toW-rtobttiut ’ anrfctoW by •■A h 

ability simiUr to that ahown by the WwU ^tte l****!*^^ of ]«5 i^uato fBel, ;by h iWdiwWr 

air, when they are accidentally capsued. pouer^enfljie, at ,a speed 4 ]toh||y .W Utiles an Ipodr. 

Tlda^ycir.haa done some 

PrndtiMkr dnm RnodwM fesr TTaa work> having atUtoeil at Belmont, an olovattcn 

rrodocer Csbs for M«riiie Ute ^ 9,7,^ u has a dtebtog ap^ of mo {««t 


A COMPARATIVKIpY new departure to ma- P^ inhhpth.' 

fine engineering ia . the equipment of A stuid ^which algracfod oonaiderablt 14eihat-whs 
vessels with producer gas engines. A4 ,y*^ tliatiof the Flyers Club, ndilnb imitbited ah totereat- 

the number of such installations cap!, be >ng ftoup of afodela, made obtofly by the younfer 

counted on the fingers of one's hands; but the iiidF mtaihers , among the acaohantteal on^aiaata. In 

cattons.are that this. system is destined shortly to, die next stand Was a.MplhnO of tim Cnrtiaa type 
find very extended, use. tt is tberefwe with par- built by C. and A. WRtc^antt of Staton laUud^lU 
ticuiar interest that we . note a paper rteontly da-, which were sevanal npW and exceUeat fOotares. The 

hvered before the Society of Naval Arebitoets and ' suitatoing. sorfaeea, flfl by 0 feet With W lifting area 
Marine Engineers by C. 8. Page, on "Marine ^ **0 square feet, were hM ^ the alight dlWral 

Installations of Prcdnoer Gas.” Much valuable “fie of * degrees; Spruce has boon adcptod to 

information u contained in this paper. Some of plaoe of bamhMf si being lighter, and the total 

the advantages of the system are clearly brought i«<eigbt of the machliM! baa bem leapt A»wn to 000 

out by figures cited with reference to the "MaiT A. pomMs. Ttie front and nearemitliol fire ootuMoted. 


the number of such installations can.., be 
counted on the fingers of one's hands; but the ilidF 


Sharp," a boat plying on Chesapeake Bay, and Beth the horiaentai and vertieel rpddars are oper- 
equipped with a producer (m* engine. Tha fual »tod by a roehing Shaft; The obaiaais ia mounted 
consumption ia remarkably low, poonda per upon Uwee wlieda, aB of wldeh hare iptoal eprtog 
indicated hone-power. The average todlcsited verttoM shock abaoriHva, whito tito Wo matowheels 
horse-power dortog an actoaf trip was yet the beneath the My of the weehins have sprtog.«oa- 
engine with Ha pradueer ia contained in . a room trolled lateral May, 

measuring bat 10 feet 8 laches in les^. The TW Wsideo^phtt monopi^ shoarn to the ad- 


- , I tke My 0 „ 

engine with Ha pradueer ia contained in . a room trolled lateral Mcy. 

measuring bat 10 feet 8 laches in les^. The TW Wsideo^phtt moaopl^ shoarn to the ad- 
wcMt of the engine is »,0OO pounds, that of the joining stand, turn the diattoction of being tibe drat 
producer (kOOO poonds, thus giving a total uteb^ Atoerjesn mo iw pla ne to asaike a aooeeaaful fliiht. Its 


producer (1,000 poonds, thus giving a total Web^ 
per indicated brake horse-power of pouim. 
The producer has a cylto^ical steel shell lined 
with asbestos and fire-brick. In , operation , R is 
quite warm to the touch, but not excessively faht. 


Atocriean monoplane to aseike e sooeeaaful flia^t. Its 
adng surfaoe, Wrt by 7 feet, bes e totol arCa 
of m square f««t> The toeebiUe is driven hy a 
ffg^F. ff-eyliiMjhtr AlWani motor of the model used 
by BheWst in bis esoas-ehannel flight. The weight 


The gas is drawn from , the producer by the suction of toCebiae, without iqweetlW and foel, la ««0 
of the engine, so that the former is always at rt~ PoiM*, A* aovdl loetoro of this ttaohlnc ia toe 


of the engine, so that the former is Mwaya at rO- . , 

duced pressure, and titere is no posai^ty of ptpvli^nt the tto of oacb wing of a ateWtoer, eon- 

leakage of the poisonous gas into the opgiae-room. sUtoaK-of a amMl plane aurfsoe set at an aeglc 

In land practiee it ia- customary to Intimj^ Uteri^ of about hf degwea to the vringa, ^ 

water into the producer, for the double purpo^, of theoiy being that tin atibtonet on the dCpreased 
enriching the gas (by the formation of waternBM), side pto*eat8 an liwireaeing maotion, while tint on 
and of softening the oiinker. Attempts to use. this, the oppoefte sidit has e detsTuasing reaction as the 
same expedient with marine producers have proved machine roUa out of .tW horteontal poaitioo. 

futile, owing to the deposition of salt and the egsiet The fact that (^eahsM-Whlto has placed an 

of the motion of the vessel upon tlie water yppor- order far aevon modbines, one for use in Enghuid 

iser. Experience, howeyei, seems to show, (htM Ike and slg for aerviee in Ida training atoool to be eatalK 

presence of any considerable prbportlop , of water-} Utbedijm New Eftglaadi lend* particular interoal to 
gas is harmful rather thaif heneflaUlj/’whiflfi, i$e toe two.bfidaiiea ed^tl^ Itorjeu and (Wtie. 
softening of the cliitoer Is, aatisfootorBy toNtotoit' ; Tim twiaqMaaenger m a ehhto ordeM .hy 0«toWpi- 


poi4d»» A aovdl Iwtoro of this ttaohlnc ia toe 
pMivliRonat the tto of each wing of a atebillaer, eon- 
fUtoUK-of a fOiMl plane aurfsoe set at an angle 


fUtoUK-of a fOiMl plane aurfsoe set at an aggie 
Uteridiy ef about bf dogma to the Wings, toe 
theoiy being that tin atabilinet on the depressed 


plishod by introdneingeittoauat gea.frofti ||ipieto^« 
under toe grate. A small' agK)^ df wator:^|l>.t4|':' 
into toe aeh'pit to keep toe and toe, M|lW ': 
of the producer cool. The, krtShtg 
sieapn.tous introduced into, the prodneev eedm fn 
keeping;d.^wn the clinkers.., ft to eunsidered.tottt 


Wbito-le driven Iqr, an 8«qyltodar, fto^esW-iWer 
ftidto*H*P<»Wf'Wpe .emglnevet" e m««ltottn. spM of 
,|^Hiii of.toe.gepeMi Vmmt 
Wpg enRlito^ ehgit.^^^poto#.,i»,%lng etoi- 
, .Tltt. Iwmt .eontMdfl.m eonitoctod, 

ni^>'aikifliiieMatia|Ki4^ to»'M;etattall sikm: 


pate .'gbould- last tiro. ye«rti,,'ei^;tlie' fiWM ^ 


linings («w», Ulrec to five ytaw, The flip,. 

is onee stactod, con be tteintaiaad'fer,aNnl^.tvim‘- 

out iBtim>upUmi, and, tpe prodMfs' UrqitiMt «pito 

tinuoUaly. The operatow of 

poking dqwn toe etudierv does . Afjfniiifyi 

toe quehty ofrtoe g«a,.«pd'.caa^.tocti^,1tintoin 

out witliovit .toutiing ' dbwn: We.. engM .M^gHbL 

toe letter is in fsH woiktiv.; 

twe-^ele type, 

siyiiigg Ry 

load'^toWi#^ 

oniaber id detafl. fealfM, 

Barly adaptod loi.to«"|rt^^rtdaf 
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/'Iff ^ Curtiss Wins the Scientific American Trophy 

J I Hist Aeronautical Trophy to be Offered for Comfjetition in America 

^ ftW 'M*# tWrd tlie SorniTUric out wiy compotltlon. In 1908 and to a less degree In with inore than an even ('banco ot siii 

,1(1 .jryatfliy lor tti« taniMt cross country l»09, this tndifferenoe was excusable for tho reason Curtiss's night of 74 >4 miles The fact th 

that outside of Curtiss and the tt'rlgbt brothers, there 


',1(1 -Ihfoility tor the tamest cross country 

ei fi tf t ot dfeto Hunt, flitana purtiss bocomos the penua> 
ssAt omitf 'W' 

P«M OB. taasmueb r 
*S«;4wt ttrtao of «ty Wad offersd 
la to dottiiieetioa enth the now art | 

■ ato iirmr wwet iiweyf toMd in a 

irtMto yW 4«Mitl( «M1 we eonsratuiate Hr. j 
OU^ .ea tkH tnet ttalt, among tho pritea ! 
wht^ ;)M» itod tekm. i* included one ot 

W Ibis. I 

Ita toe, year iMt, when too puMlshera of 
the idtoenviMtD AwsslOAe anaotmued the 
oaee Of tow trophy, toe art of flying was 
yei In Ito totwtay; and tots in spite of the j 
toe Wright brotbers, some years 
h«tom, , lWd made toetr wonderful deiuon- 
sttottam at their home to«m of Dayton, Ohio. { 
Odte^e of those performances, practically j 
notllitog had been accomplished In the coun- 
try Where nuaehatilcal flight had bad Ita 
hlWhi The -French people, with their usual 
aWrtnei* and eotoasiaam, had been quick 
to appreciate the slgntflcance of what 
Wri|j^S bad done, and were busily engaged 
la toe attempt to repeat their performances, 
and, H better toem; but America, 

stnihge to relate, Waa exhibiting an aston- 
IShlBh wok of approoiatton of , top epoch- 
rnaklm aohierements of their Wllov coun- 
trymen. 

W waa la toe hope of awakening an in- 
terest to toe flying machine and stimulating 
onr taTeuton and msnutaotnrera to take 
hold «t toa ^w art and assiat in Its suc- 
^lesalwt devekipmeat, that the SciKMtinc 
Amsiocaw decided to offer for competition 
toe sllvor trophy, sn UlnetratloB of which 
Is glimn herewith. The deed of gift by 
whhto U was transferred to the keeping of 
the Aero Club ot America, called for annual 
eompetltlon by hearler-than-air machines, 
with toe uaderatandtog that the oondltiona 
gorerning the contest were to be changed 
from time to time, so that they would keep 
pace with the progress made in the art of 
flying. The coadltlona laid down for the 
Aral year aeem to us remarkably easy In 
this day of great aooompifshment. The 
eofflpetttora were required to make a 
straightaway flight of one kilometer (0.«n 
mite) 111 a straigkt line. On July 4th, 1908, 

Mr. Ciena Curtiss won the trophy for that 
year by flying for a distance of aligfatiy 
mote than a mile In bla new biplane, the 
“Juno Bug.” During the following year, 
eueb remarkable progreas was being made 
by toe. French ariatora, that the condltiona of 
oompetitSon for the year 1909 were made more 
ecTetW, and the competitors were required to cover 
lifi klbHBetws (1BM|( miles) to a closed circuit, that is 
to say; toe course waa 6 kilemetors (8.1 miles) longer 
than toatteqtilrad to toe toternattanal c«n- 
test tor toe Oordon-Bennett trophy. This waa 
the totolmum distance that the competitor 
must.tover to order to win toe trophy, which 
was to be awarded to the aviator who made 
toe fastest and bsst flight to a dosed circuit 
dqHttf thst Jtear- cdrtiss was toe only com- 
pettior to eater toe Oflutest. and he fsteb- 
lisbed his clah^dwto' toe ohp for a sseond ^ 
tMte by fl>>tog Otec h' ohMHid-qtreuiteoh' iitog 
isl^ : lor ffOaUe tee dtatem^ iwqtttred to 
'to«>,#teteti miip raii. 'fiM''teh^-'snd 'isst 
toteWafni stosrt, to Ihe' -oqp , 

'Wto’tesfo^te'tebtobteltef'Wito flight 
tesflf jMr -dteto «|le<';»ddSMr«trar ' raUey 

etee^^h 'StrWflht-, 

. ■■■TWs* .flight 1 : 





scientific AMERICAN TROPHY 
Won to 1908, 1909, and 1910 by Glenn H. Curtlse. 

were no aviators who wore sutflclently skilled to com- 
pete with any prospect of success During the past 
year, however, progress In Hying In America has been 
rapid, and there were several aviators possessod of 
giKjd niachlnes, who could have entered for the cup 




TKt WlNKilt OF THB BCmflTO 
jliteDNAVtVCAL ROltenF, i teeta by tevkk. 


more than an even cbaiico ot aurpasHlng Mr. 
SB's flight of 74 >4 miles Thi^ fact that no entries 
wade proves that (here has been a decadence 
of the true sporting Bjdrlt, competitors pre- 
ferring to enter contests In connection with 


trouble and expijnse of trying for a cross- 
country record, other than that of the dis- 
tluetlon which was conferred on the suc- 
cessful competitor, and the fact that tlie 
winning of the first trophv of uiiv kind 
offered in this country should have so sig- 
nally failed to appeal to Ameneun a viators, 
e(-rlainJy indleates a lai k of the true sport- 
ing instinct, and proves that the game is 
governed by the profesBlonal, us distinct 
fiom the true amaleur sidi'H 

In view of these facts, we feel that no 
little credit attaches to Mr thirtlss, who 
has always ovlnet-d the greatest Interest In 
the corniietition, and who, it sueiesstul com- 
petitors had come forward, would undoubt- 
edly have put up a strong fight to ndatn the 
trophy 

Krischauer, working in Mine Curie's 
radlologlesl Institute, has discover(>d that 
the rays emitted by strong radium prepara- 
tions have the iiower to induce crvstal11v,H- 
tion In supersaturated solutions and in 
liquids cooled below tho normal temperature 
of Kolidllleatlon in both ot these ela8S(>8 
of ''metaHtable" liquids, the incidence of 
radium rays is equivalent In effect to the 
addition ot a minute crystal of the dissolved 
or fused substance. 

The occurrence of something resembling 
disease In nietaU was discovered a fow 
years ago Tinware Is often found spatted 
with ail amorphuus gray powder This con- 
dition has appropi lately been called the tin 
pc'st, for it Is contagious Unspotted tin- 
ware. placed in (ontad with this powder 
at H favorable tempeiature, becoinos In- 
fected, and the tin plating slowly crumbles 
to duat The spontaueoiis occurrence of 
the pi St has been observed only in very 
old tinware, but KrlHchuuer has discovered 
that the disease Is quickly produced In new 
tin vessels by the rays emittod by radium 
All of these phenomena can be explained 
by the assumption that the substances are 
In a statu of unstable equilibrium, like a 
wagon on the brink of a pr(«clplcie It needs 
but a slight push to send the wagon to tho 
bottom, and only a small Impulse Is required to 
crystallise the metaatable liquids, or to convert the 
tin Into the amorphous condition. Into which it has 
a tendency to pass According to a theory proimunded 
by Mnie (hirle and Prof Idpiuiiann, this inipulan is 
given by the Impsi'l of the electric particles 

projected by radium The plausibility of 

this hypothesis is Increased b.v Prlschauer’s 
discovery that no similar effect Is produced 
by Roentgen rays, which do not contain elec- 
tric particles 

The Metrotiolltan Railway Is trying ex- 
perimentally a new type of (>ai'. The cor- 
ridor principle' Is adopted lii the new 
coarbes, which have three spai lous com- 
partments, with a door to each and a eon- 
tral gangway running the whole length On 
either side of the gangway In ea(b section 
seats are provided for four passengeis, two 
a side, while the seat at either end of the 
compartment can accommodate ' six lauiple 
tf the emergencies of the traffic refiulre. 
making twenty-eight seats altogether In the 
coach Two trains are to be used foi the 
exfierlment. They will be run between 
Liverpool Street and Chesham and Ayles- 
bury To Harrow electric traction will be 
used; beyond Harrow steam engines will be 
employed, flonio eompartmeni stock is al- 
ready run by toe Metropnlitmi In its through 
trains lietween th© City and the Aylesbury 
and Chesham lines, and a strong proference 
Is shown for It by many regular travelers, 
who roak© up parties. If the nwilts of the 
^ ' experiment are satlsfaetory, more of these 

tevkk trains wiU be liulli. 
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Thomas A. Edison’s Latest Fnventwn 

A Storage Battery Designed and Construct^ from the Automobile User*s Poiitt of View 

By Joseph B. Baker, E.E. 

Fc* OVCT « decado, Thnmat A. LdUon he* Iwen workint to pR>du«« a lype of >toia«e beiftorv b««»r fhan lh« Old lead lypa. At laal ha hm Hiuaodad. Kb now cols ats flow to OidiW « 
tUUu Um) leader wil And a description of the tmw balterY, written after a painslakinl study of lit mairufacture. 



LI), Indeod, ia the idea or the 
commerolal atorago bat- 
tery Lead platea were 
Itninereed in an acid 
electrolyte, by Oaatoa 
Plantd In 1861. IfiniUe 
Faure brought out the 
paated-plale battery In 
1879, and Charlea F. 
Brush In 1881 Introduced 
Improvemonta which made 
the lead battery a tactor In electric vehicle work, 
producing a cell which would give eight watts ot 
electric power per pound of 
material From these early 
Ireglnnluea, many luvcntora 
have sought to Increase the 
electrical offlclency, and the 
durability or "lire” of the 
cell, and i-educe the cost of 
nianufaeture. 

It was In the early 
eighties that the public be- 
gan to think about "slored 
electricity " which could he 
bought by the cau, as It 
were, like any other com- 
modity This dream has 
come true In the new 
Edison nlckel-lron storage 
cell. Stored electricity flnds 
Its greatest usefulness In 
propelling cars and road 
vehicles, and It has been 
for this application, pri- 
iiiarlly, that the Edison 
storage battery haa been de- 
veloped The need of the 
electric vehicle was recognised 
by Mr. Edison nine years ago. 

He saw that there are two view* 
points, that of the electrical 
man with his Instruments, his 
rules for efficient operation and 
reasonable life of the battery, 
his absolute knowledge that the 
same care should be given a 
vehicle battery that Is given a 
valued horse or even a railroad 
loro'iuotive; and that of the 
automobile driver, who simply 
wishes to go somewhere with 
his car, and who, when be ar> 
rives somewhere, wishes to 
go back. And In this long- 
promised battery ' the highly 
practical nature of Mr EMlson's 
work Is ouce more exempllfled 
in that he has held uncompro- 
misingly to the automobilist's 
point of view. The fact to bu 


faced, he realised, is that the electric vehicle ueer 
will work his oar to the utmost, and will be limited 
only by repairs and breakdovme; Just aa the average 
gasoline car driver has always operated his oar to 
the limit of repairs and breakdowns. How well he 
has succeeded In aligning his battery to this ideal, 
the automobile driver will appreciate from the flguree 
of actual ‘performance that are now avallablo, A re> 
cent average of 144.36 miles on a tingle charge was 
made In a family-type electric vehicle equipped with 
the new battery. This Sgure la the average of four 
trips, each with New York city (Manhattan) aa the 
starting point The longest of these trips, ITS.I 



InterlM of type 4.A lEdl. 
•on Mil nnil ouvet of 
cno wits tflnntnsl (taff- 
lag box, pu vslv«, Slid 


Hang nporiuTO. 


Negativa plato a! «h« left 

with Iron oxide aotlva mataifa) to 
perforated flat pockets. 


Blement nmoved from CMplete 
^tnactaal antomo- o 


mltei, was to- Babylon, Long Island, hY w»Jf , P* 
Mtneola and Plalnvlew, returning by thg adhtherlY 
route through Maseapequa and Freeport T)i* nuw 
distance by this route Is 90.9 miles, and 81.S mkB 
additional was covered after the resular run, t|i* 
average speed being 10.93 miles per hour. 

The original Edison storage battery, known 
the type E, was put out about seven ytMTS ago. tlw 
type E cell nwrked a definite step In lnventloa« In 
that it proved the oommerolal success of a whotlY new 
voltaic combination, a radical departure from the lead 
plates in an acid electrolyte. Bellevinfi that the lead 
ceil had too many inherent weakneeaee to reaUhe the 
full pnmtlee of “stored 
electricity" as a motive 
power for vehicles, Mr- Edi- 
son had set his staQ to 
work on an entirely new 
line, and the outcome was a 
nlckel-lron element im- 
mersed in an alkaline elee^ 
trolyte, lighter end cleaner 
than the lead cell, with 
lower cost of operation and 
upkeep to ofleet its higher 
Initial cost, and possesetng 
httbmto unheard-of proper- . 
ilea ot remalntBg undeterl- 
orated either by over- 
charging or being left un- 
charged. TbeM were the 
very qaeUttee demanded by 
the automobile ueer. The 
cell developed oertain 
weaknesses la service, 
which caused the Inventor 
to withdraw U from the 
market and resume experi- 
ments to improve the form of 
the voltaic combination. In or- 
der to obtain better electrical 
properties and a longer life, 
The new series of experiments 
lasted four years, and resulted 
in ttae present commercial Bldl- 
son cell, known as the type A. 
This cell Is now being actively 
maiiieted for electric vehicle 
work In three alses, the A-4, 
A-6, and A-8 ceils, having ro- 
spsotlvety 4, 9, and t positive 
plates and 6, 7, and 9 negative 
plates, the two outside platee of 
the element being negatives. 
The normal dischaiye voltage 
Is 1.9, and a battery Is re- 
ganded os comtdately discharged 
when It shows an average of 
1.0 volt per cell. In each else 
the dimensions of the individual 
Wvntinuea on pope 45.) 
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The Modern Pleasure Electric Vehicle 

Some Interesting Problems of Design and Construction and Their Solution 

By William W. JIudson 


TlW’siMMe piMMM cor i« earning Into N* own. For earlain kirKh of «arvka K b ideal, lb 

dga^RgfotorrtdMebttwetoelikhMbeenundeigoInginf^ Ha» wIB be faund a iummarv o« 

Rw >lAM#a fwMciO to a mrmriteble pMeh of peitoeRon. Prjpulw nimconception* am corractod, 

oto^toHiMatallhntrtoed. The mannei 

eanbie a eomtoftaMa and «a«ily operetod V 


and leiaotwiva control will atways be its r 
those mechanical and alectncal perfections which 
lion and unergvof the sUiraig« iwllorv 


(ealuiu. Ilie Sasolini- car tins perhaps otiv-urerf Iho 
in introdiKril in rninnt cars, an.l whnli hnvn olnvnted 
.'int-d. and (ho <fiiioiknl>lY luxuiiinis furnisliinft of thn 
ijinnlf iifvUod to make thn nleclnc 


I P (iba probtgnui of the eleetrle outomoblle enplneer 
mtlrtit tte aUttmed up In a altiKle word, that word 
would Ito bolimoe. How to secure and bow to maln- 
tuln the niOest degree of balance between the elements 
he has to deal with, the limited power at hU com- 
mind, the unusual weights of his mttcbanlam, tbe 
, vwtdbw loads to be provided tor, and the widely dlf- 
fefehA requltements of future possible owners. 

The IK^ulsr misoo&eeption of a storage battery as 
a ntaohlne that stores tbe electric current with which 
It has been charged needs to be cleared up before the 
yrdblem can be fully grasped. Tbe storage battery la 
a ottofltlcal retort containing certain elements— lead, 
jieftHUde of lead, and sulphuric sold In the case of 
the lead pasted battery; iron, nickel, and an alkaline 
solution In tbe caae of the Hdlaon battery. The pas- 
sage Of an electric current through the cells (the 
prooesB of charging) decomposes these ;ntamenta, and 
the strong chemical affinity between the elements sets 
them At once to combining again. While this goes on 


electricity la given off (the process of discharging). 
The current thus given off during the chemical com- 
bination of certain elements is the whole power at 
the engineer’s disposal. His problem then la above 
everything a problem In the economical use of 
power. 

It Is true that the energy in the battery may bo In- 
creased by adding to the number of cells, and the 
mileage per charge extended by the use of thinner 
plates; but with the heavy or high mileage battery 
the ratio of torque to weight Is very low, while with 
a battery of medium size the ratio is relatively higher, 
so that for the purposes of a pleasure carriage an 
economical limit Is quickly reached, beyond which It 
Is not wise or practical to Increase the size of the 
battery. Electric oarrtagea are in use with lead 
batteries ranging from 24 to 44 cells In size, but 
the number of cells is in general proportioned to the 
else of the carriage and the service required by tbe 
owner. 


The most used and least expensive type of battery 
Is the b'ad pasted batleiy, invented thirty years ago, 
hut still In course of Improvement and devoloimicnt. 
The compOKlIion of the plates has received eonstant 
study from chemical and electrical experts, and the 
materials now used differ In many respects from 
those of formei years This atudy of the conditions 
of battery service for electric vchlclea lias developed 
a plate of much grentoi efflclency than that of tbe 
older type The use of wood separators has consider- 
ably reduced the weight of the batteries and added 
to their caimelty Tbe adoption of thinner or higher 
capacity plates has prevailed within certain limits 
The most afllclcnt rate of discharge has been deter- 
mined to a nicety and approximated in all leeent con- 
struction. Finally, the elevation of the battery to 
admit of a greater accumulatimi of sodinieiit below 
the plates has added largely to Its life, capacity, and 
efflclency, and has materially reduced the cost of up- 
keep, both In lessening the necessity for freipimit 








wMiilng and In extendlnc tti« tlm« bafora a renewal a>te tubea ileUtt 


required. tubing In dlan no M to givn aa ogtra thlgk wail at ta« 

ont months the JBdlaon niekel steel battery l>olnt where the diameter of the tube is reduced for the 
e into practical use and has had its influence wheel bearings, this method being adopted to make 


made Iw atredgiAg and upsettl«#‘tHle ■, 

aa to give M ejrtra thUjk wall at the tW part' of 'tW owpwi ^ k h, t' j 


THK tlitU»«BOUUP- U T , ^ 
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uiH>n the design and construction of the Tatest models a one-piece tnbe with no braslng. The driving dinU Oldetrioal Cfhiatrdettoa ^g Pf ^ 

— an Influence destined no doubt to increase with * tjrp*. The ' partionlal* instancs wbwo *WP flgwtppftfr 

lime Of greater bulk and smaller weight than the “ — •“*" ahwMi a AiUiw.an. tiUiob 

lead buttery. It has developed quite plienoinenal mile- 
age, and is believed to have (unsiderably longer life 
than other batteries 


The designer of an electric Is limited again when 
11 comes to the type of his motor Economy of bat- 
tery energy must be the flrsi consideration, in order 
thus to Increasu the radius of (ravel and lengthen lUe 
life of the battery. It is a well-known fact that the 
life of any battery is in direct proporlion to the 
number of discharges to which It will bo subjected 
under fixed conditions The essential factor in a 
motor built for an electric vehicle Is great overload 
capacity. With a series-wound motor It is to be 
expected that the speed and effl<'tency will be at maxi- 
mum with rainlmiu,! load The special problem in de- 
sigiiltig a motor is to preserve this efflciency as nearly 
us possible from minimum to maximum load. The 
four-pole gerles-wouud Westinghuusc motor Is em- 
ployed by some manufactHrers; the compound- wound, 
multipolar Hertnor type of motor by others. While 



merits, it Is generally admitted that the compound 
motor draws a heavier discharge from the battery on 
grades, thus lessening the available mileage and in- 
creasing battery wear 

Having determined the type of his battery and 
motor, the designer will next consider the form of 
driving system that will present ihe highest ratio of 
torque to friction The same problem has been met 
and wrestled with by designers of gasoline cars 
since the Industry began, but with a difference Econ- 
omy of friction, which is a matter of some Importance 
to the designer of a gasoline machine, is a question 
of the flrat importance to the designer of an electric 
Butonioblle Such matters us proper met hods of weight 
Busponiion, proper distribution of welglita, suitable 
gears and hearings, sre of vastly greater significance 
when the avallahle power Is the clectrleal energy 
given out hv the cnmblnullon of ehemleal elements 
in a storage battery than they are when a gasoline 
oaploslon engine is producing the driving force 
Among electrics, as among gas cars, there is a groat 
variety of drives to chooso from 


their relative pinion to be r 


frame, which permits the inspection of every part, all 
being put together again with very little work. The 
flexible gear runs on a sprocket cut like a gear wheel, 
is inclosed in a dust-proof case and runs in a con- 


Soveral manufacturers still maintain their prefer- 
ence for roller chains, pointing out that this form 
of transmission is commonly used in racing cars of 
the gasoline typo, owing to Its high relative efflciency 
The objections most commonly raised to chain driv<‘8 
are their noisy running, their rapid wear, their expos- 
ure to dirt and dust, and consequent loss of efflciency 
after wear To avoid these troubles the tendency of 
(he most advanced moior-i'nr construction has been 
toward the ndoiiflon of some form of shaft drive 
Among the llmltHttons of (he electric designer is to 
he noted the fact that some forms of shaft drives (hat 
liave been successfully adopted by gasolfne builders 
have not met the requirements of electric service 
Several successful forms of shaft drives are, how- 
ever, now in use The earliest designs of these uaed a 
metal spur gear for the first reduction from motor to 
loiintershaft, but ns this caused noise and friction, 
resort was had to a gear of <’ompreBaed rawhide This 
AVBS !i slight Improvement, but still with obvious de- 
fects. Worm gears were next tried, but finally tbp 


* type, llie pmtlovlah initKBce wkere ^ 

Is OMfl on «a electrlo vsktols shwlrii k oprir Pk iMifa* 
are apnmbletl bliptM oTvAyiPtMi iridtM’ 
th«t Mgagd on angel* oowUitipg Pf twfj 
are aseosnbied on the eentroHer Mhp«. Philip.- 1 

the knife-blade eontact pt Pberaf wka kM 
Speed notches The biadpi are nutPe «f : 

flogefs of phoephor bronse. The speed .dPtttrol^ tkMi; , 
sists of four notches, the flrst two Utnd .inddflto^ , ' 
notches with the motor Held la series^ - 

fourth with series at all time#, fliere p«ie foUr ypt -- 
vevae speeda similar to the four forward gpeMili; 
method of ooimeetion Is soch that tbo cirqult la nPosr ' 
broken after the power is once applied. fmiV k ooib , 
tinuous torque to the motor and prevantUMi kiiy. 
ing or aretpg botween thb^ spued notohea. ^ ^ 

An etnerpoBcy key ie fitted in the top: oil thp ^ 
veree )<wer and eerves to meohaufoklly .qPlmsk pp- ' 

may be removed by taking off the dust cap and pull- ' '' 

Ing It endwise. This allow, the differential case. ' ’ 

driving gears and pinion to be removed from the axle ' 

frame, which permit, the Inspection of every part, all 

being put together again with very little wor^ The “““ backward motion, apd dosP . 

flexible gear runs on a sprocket cut like a gear wheel, with a plug ewltch, „ i ' 

is inclosed in a dust-proof case and run. in a con- ' 

preferred by eome engineers, and the vertical radMd 
-! type by otjMn. The pasentlal feature of all, lio*«V«r. 

is the provision of llboral cantatk areas that wtW k*Uf 
vent arcing in changtng speeds, a*d this has been ae- 
compUshsd in all modem type, of electrtea. 

Another problem of special Interest to. fhe 4««ICMr 
Is the ateerlng ayotem. A few waaufactuiurt upo the 
wheel steer on particular models, and OUlpwa of gaao- 
. line ears oft«n exprses a preferenee for this term of 
steering system in parcjlMing eleotr^ fJetBlbtned 
wfth s practical foot oonirol In the hands of a aklll- 
ful driver, the wheel steer has Undoimtad advantagM 
In operation; but In ordinary nae the toot control may 
prove a positive danger to the ocenpaots of the oar, 
rtiawia at M r»*son It hos 1)600 abandoned by most do- 

Cbawd. of an electric earrlago. controller handle aet. for instance, 

tinuous bath of oil. The motor and flexibl.‘ gear caa^ *' I*** «•*«»»»««. or foot control. Is 

arc combined In a single unit and aaeemhled on cross ** brought to a full 

pieces atuched to the body frame. Rubber cushions *«>» la lifted, unless special ears 

are used to overcome the effects Of vibration. The *? wmtroller back to neutral po- * 

whole unit may be disconnected from the car In a **'***'*’^* *l>*re will come a sudden Jump into 

few minutes* time by removing the locking screw In ’** unploOsant and may 

the universal Joint, thus permitting the sleeve to bo "f ^**** r«M»n most dwrikuef* have 

abandoned the foot control as unsuitable for a oarriate 

that may be frequently driveo by womeo or children. 

Having to keep one hand constantly on the controller 
lever, the driver soon discovers that the wheel steer 
Is less convenient than the side lever atesr, apd for 
this reason the tatter has been most generally aWted- 
Tbe effort to reduce weights to the mlnlmkm has 
led msny gas csr designers to adopt sotol-oniptleal 
aprlnga. The practice baa also been followed by some 
designers of electrics,* but with the eborier wbeel-hnee 
and the heavier weigbta of tho electric meclwaloa, the 
eligbt reduotlon In weights gktued by the nlte of oemt- 
•iMptirt •» bbtslned at so groat a cost in dlSjWimfort to 
THp powor plant of an dectrle caiv The chain in the pkosengar and wear and tear on tfrsa, battery Jars 

front is covered with n dnst^oof alnmiaiurn cone. and tVe^llMr parts Of the mpchlne. that the huwt ap- 

proved df^ tho later deslgBf Include the use of frill 
slipped from the joint and the universal shaft to be elliptical Ijhvtain with supptamontary croaswprtngs 

tffllTAtl AM# *nvei msutAW stmes dhAOs . Ka. stuMaemai^ Ve* 



1 ,,^ Choasis of an elcetrk carriage^ 

tinuous bath of oil. The motor and flexible gear caae 
arc combined in a single unit and assembled on cross 
pieces attsched to the body frame. Rubber cusbiona 
are used to overcome the effects Of vibration. The 
whole unit may bo disconnected from the car In a 
few minutes’ time by removing the locking screw In 
the universal Joint, thus permitting the sleeve to bo 


■J ^3, 




THp power plant of an riectrie caiv The chain in 
front to covend with n dnat-qmiaf nlnmiaiurn ease. 


I then be dropped by : 


introduced, and this has moving the two supporting rods that connect the fleld 


been adopted for the first reduction by most builders frame to thi 
of high-grade elect rlr*. One manufacturer, however. device for r 
has JUBt announced a driving system in which the driving sysb 

power 1b transmitted to the shaft through a universal garage men. 

Joint that forniB part of the rear motor h«ad, thus 
elliQinatlng the first I'ediictlon PartlcularR of this ( 

device and of its operation will be awaited with 
interest. ^ 

The second reduction from tlio driving shaft to i I 
the rear nxle is by some designers effected through |j 

bevel gears. The aucoesB of this method dependu 'j L 

partly upon the design of ttie gear teeth, partly upon lllr3| 

the process of hardening the steel, and partly upon Jj 

proper provision being made for the self-allgnment ^ 
of the gears In any case the gears must be com- 
pleiely housed and gbOnld run In a continuous bath 1 

jf oil ^ 1 ’ , 

The accompanying drawing of au eloetrlc driving ^ ’ 

lystem shows a double reduction df*ve in which the r . 

tower ie transmtttm) flrst by a flegf^it^ gear to a uni- - ; 

/ersal shaft parajtol to the rear atle and then through . ' 
lerringbone geani to the aklq. It Is wOtl known ttaft ' 

rears connw.tlng parallel shafts give tho highest pw- Of ««qte i 


front and twar. 

Other prohihhM baring totormt lor the da- 


rn by most builders frame to the motor support The simplicity of this slga«|r afrl 'baaktikg tyMs 0f axlas buba a^ 

ufacturer, however, device for removing, Inapscttng and rimttacbtng lha htontipga. to tbCfk tb# kfpo^t 


an aiaa^^,ai]|oihb. ' 


■Hmf' -btotoeapstni ■ Ifatai 

^ mSSrn 






fs conneuiug parallel shafts give tho btgheet per- Of oqttdl 'ilnfibrtaacs wlAt- lh».-aiai«l 
luff of efficiency, while the offlclahoy ot herring- scribad ato thasd' cBpnectofl wfrb'tb* 
f gears has been fully estahlUibed at above 98,5 electric vritiala' ^trODar i 




rs has been fully established at above 98,5 electrlo vriiiala ^trOdar t^ba- aa;^'' 

(8e<, Sciwriric Ambsicax for H^ruary tSth. ur« of the finff daaigBM* «f dhiatrtos 

The i)rivln«r axl« is of the fun tbo m eoi»taiit'Aoy»iii 















Why You Can Buy a Good Car for Uttle ; ' 

The Mass Production of Motor Cars ' , 

By Harold Whiting Slauson 

BoMtbla to buy a CM for Iw than two tlwuMmditetos which fa better <h«nth««M«w which IW» to Mvec>thou»M«tdo«lM»w««p«M ton To Iw1b> thh <bowl lM>r tea^ M to b* *1^ ^ 

iMd. The hOkjwini article dlscJosos tho which haa made poMlbtetha modem cheap and et^ntaukamoblte. The twuH of the oknoat unlvemal u*e of mach^ kmin the 

rv has Uien ruH only lo tncroMe the «HJtpul gieatlv and the Interchanieabiitty of parta. but ft has had tlie effact as waft of atendardbli^ the produci of the maMft m » 


merltH of American and forelun earn offered no 
opportunity for dlneunalon, for the latter were ad- 
mittedly the Buperlor In every way to our own 
products In the line To-day. however, while it can 
hardly be uaid that these oondltloim are reversed, we 
find tJie American cars at least holding their own 
with their foreign competitors, and in many cases 
demonstrating actual superiority; and so at the 


each part. As the work la all done by 
hand by the individual workmen. It is 
small wonder that, even with the prevail- 
ing low wages, the well-bolit foreign car 
la expensive at beat Thdse same meth- 
ods formerly obtained in the construc- 
tion of the American car, and as the 
wages received by the workmen here are 
higher. It can be seen easily how the 


the quality and serviceability of these latter-day motor cam aye Mr 
superior to those of their earllsr predodeasors. . It IB ths ‘ VMM' 
change In method that stimulated the watch Industry* m, 

the modern automobile factory, we see the cpld-ohlMl a^ ;t|te 
mer replaced by the power cutter and planer, the emery yHiMlM tts* 
lug the work of the file, and a multiple or ganic drill perfonalair 
oparaUons that formerly required the use of a dosefi ssparate drlit 
presses. 

Qear-cuttlng machinery has been welt nigh perfected tor a aumf 
her of years, and It waa a comparatively easy matter to inataU ia 
the progressive automeblle factory such devtees lor the rapid pro^ 
dnctlon of all spur and bavsl gedrs for the tranamiselca, mdior, 
already in use in other moddm atmps- In 
consequence of this, It is probable that the most radical ChadgeS 
hare been made In the design of the machines used for borlhg and 
grinding the cyllmiers and tor facing off the crank '{Mea and 
lining up their heM^ centers. 

cvumiini HOBiNo, 

Boring the walls of a rough cylinder casting Is hut a glow opera- 
tion at its beet, particularly if several cuta are to be taken, and 
tnasmuoh aa It la not advisable to Innreaae the speed of the tom 
certain. rteidMit, time can be aavad only by- working on 
several castlnga M'dnoe. This is well accompllahed In some fac- 
tories by the use of a battery of 
double boring mtUa. soveral of 
which can he attended to by one 
man. Such a mill may conatst of 
two spindlee, parallel to each 
other. In each of which a boring 
or cutting tool is placed. Theee 
spindles are both driven by tho 
same belt from the overhead shaft- 
ing, and each bores one of two 
cylinders placed side by side in a 
fixture on a turret. Bneh eyHoders 







MEMFIC AMERICAN 


‘ WMUtolt.-t 


mUt and ^ diak to ijrhich a 


) attached aeveral cutting poaltion tbi^ drill 


iit tfik two Uplxtdlwii and the adjuatment of the twc 
, nklna. ItlM iMtcea will be flnlehed together 

,tlt« i^akktta wili be identical. 


kDd aa the apeed toola, the facing off of the entire aurface may be done 


s set ?.nd locltod. and by ob- 


with great diepotch. This tool la known as a "cat- 
head/’ and aa It revolves In a horizontal plane the 
bed to which the crank-caae la attached la ted under 


taliiliig the right ccinibinatlon ol iMslttona of the dif- 
ferent drills, a set of several holra uiny be drilled In 
a Biirfaie at the same time. Absolute accuracy an far 
as the proper location of those bolet is concerned la 
obtained by means of a jig. By the uac of one auch 
machine, properly set, one automobile factory la en- 
abled to drill all four holes In the beniing caps cf 
two connecting rods nt the same time with scaicely 
any more trouble than would be required to bore a 
single hole The same type of machine, when set for 
different work, can drill all the holes of different 
sizes necessary In the upper surface of the erank- 
(aw, and heri', loo, the use of a Jig makes the nearly 
automatic icsults far more uccurule than could evc-r 
be obtained b\ ti listing to a workman's eye and hand 
The adviiiituge of the gang drill Is parllculurly no- 
ticeable when used on a motor cast rn hloc, that is. 


U»la iMMfUiig operation la going on, another it. thua facing off a surface with each cut that la aa 
(pf oiftlAdora may be fastened In the proper po- wide aa the diameter of the disk, or cathead. The 

to the back of the turret, ready to be swung enda of the crank-caae may be faced off In the same 

Mtifl jpW *• P®**" flnlahed. The manner, and If It la desired to cut a flange for the tor- 

^ both B^Oa of thO turret are so designed ward train of gears, the separate tools of the cathead 

tkit tl|» cylM^ra may be placed in exactly the proper may be adjusted accordingly 

poottiOR with vary little trouble on the part of the The multiplicity of operatlona that may be per- 
Op^yatoa', and he la thus enabled to take care of a formed on a alugle piece by means of modern shop 

hattory of aoveral of thbae mllla. Automatic stopa are machinery is best exemplified by the treatment of the 

prditdad on each mill so that the feed of the spindle bearings for the different ahafta that are located In 

WlW co»#0 aa soon an the end of the cut hoa been the crank-caae. Many motors arc designed with two 
rokobad. The grokt saving In time accomplished by cam shafta, and these, with a throe or live-bearing 

Ini^ih a ayitatn Ilea in the fact that the spindles need crank shaft, may make necessary aa many as tifteen 

neyar he idle eycept for the instant required to awing bearings In a single crunk-case. Many of these are 

the tUftFet and bring the new work Into position, for of different sizes, and yet machines are In use which 

the OOmpfatad cylinders are removed and the third set wilt cut or bore all of these at once. In addillon to 

aeonyed in place white the boring la In progress on this, some of these machtnea are eqiiliiped with a vertl- 

tha kacond pair. The cyl- 

indiimi daed 1» the high- 

poWtMd cars sro very 
henyy ,*nd unwieldy, par- 
tloiUkrly It they are cMt 
ttt patra, and in order to 
tgemtate the handling of 
eddilt parts, some of the 
larke factories are 
eqittppad with oompreaaed 
elf Mf» by meana of 
whiioh the work may be 
rkliM frdm the flobr and 
carried, to the varioua 
miMlhtnes. 

KaHriy nil cyllndere for 
automobiles arc now 
ground before Installation 
In the completed motor, 
an operation that doubt- 
less adds much to the 
sfRciency of the modem j 

car. Although grinding 
merely removes the tool 
marks left from the bor- 
ing mill and makes an 

absolatsly smooth and 
nearly gUsed surlace on 
the Jotmlar idio cylln- , 

der, It would 'iM a long | 

and expansive process, 
were H not for the almost 
gsneral use of a special 
lirMittnk maohlne. Tbli 
msiehlne consists of a 
horlsotital spindle set In 
an adjustable eccentric 
bearing with an auto- ; 

matte, longitudinal feed at 
tta end. An emery wheel 1 

la secured to the end of 
t^e aplndla, and as tbts 
•h«dt la revolved rapidly 
on, Its own axlA its eepen- 
tr*d bowing IB turned 

mare amwly in the oppo- 
direction, giving a 
dreular eweep to the 
emery wheel. The bear- 

ing hi so 'set that the 
sweep corresponds In 
diameter with the boye-'^of- 

la fad Into tfaeaaatiBg. It WHY YOU CAN BUt A GOOD CAR FOR UTTLE MONE 

le feidom that atoiw than* \ 

a, thausandths tof on Indh are desired to be ground cal spindle snd cathead that will face off the upper 



>111 h cvIliKler may be drilled In two 
cast lugs at once This 
reallv means, then, that 
eight cylinders can re- 
ceive Ihelr full quota of 
drilled boles slmultan- 


fllf walti at the ;c*!lind«r. and consequently side of the crank-ci 

! tWd or thtmb rapadttlen#' of qparatloo are gen- ous bearings of the crank-case will be located on oni.vniMi roua vai.vf.s at u.vck. 

y. ftrgtiy Sttglmeat and a battery irt tbibse machines can three parallel lines corresponding to the positions that The extent to which quantity production has found 
saiiilj'' flW several times the crank shaft and cam shafts will occupy when as- its way Into even the smallest operation of the con- 

nlllll/ Igost of these grinders setnbled, only three spindles are necessary for this strucllon of a motor Is well exemplified In the fan- 

' 2^ ' Wfltlt' ahetkn git plpcB that serve to bearing-cutting machine. Each spindle Is provided tory of one of the leading automobile eompanlns of 


But all this labor-saving 
machinery will be of lit- 
tle avail unless the vari- 
ous tools are so arranged 
that a minimum amount 
of handling will be re- 
quired for the work. With 
this arrangiiment in view, 
the machine ttmls are 
placed in a relation corre- 
sponding to the progress 
of the work on each part, 
so that, as each piece U 
flnlahed In one machine, 
It may be carried to the 
next adjacent machine 
for the succeeding opera- 
tion For example, near 
the boring lullis will be 
found the drill presses 
for the cylinders, while 
beyond these will prob- 
ably be placed In order 
the valve-pocket reamers, 
the shapers for facing off 
the bottom of the casting, 
and the grinding ma- 
chines. The crank-cases 
follow the same general 
plan, and are so routed 
that each piece need only 
be lifted from llie planer 
to the reamer or the 
duplex boring mill, and 
from this to the gang 
drills 

This Is all, of courae, a 
matter of highly -special- 
ised workmanship, and 
each man will attend only 
to his own machine or 
liattery Oii this account, 
some pieces may pass 
through (he hands of at 
least a dozen men, and 
when the amount of work 
required on each of the 
thousand and one sepa- 
Putting chastta together. rate parts of a motor car 

WHY YOU CAN nut A GOOD CAR FOR UTTLE MONEY la considered, It will bo 

realized that a groat num- 

<al spindle snd csthead that will face off the upper her of skilled artisans of various classes are re<iulred 


e at the same time. As the varl- tor the manufacti 


1. Brgtiy; sUlMleat aiM a boMary af tlbse machines can three parallel lines corresponding lo the positions that 

naklll’' tiaM<^,'i;ie iirA4uBt flW several times the crank shaft and cam shafts will occupy when as- 


> of the leading automobile i 


’.'IHWl' -r* ' It fs produced In throughout its length with slots In which adjustable the country. The valves of every motor 


* ' '' " ' cutting tools may bs placed, and by setting these at ground before It Is ready to run, and while this is 

f ' . 1 • . the required length, the proper cut for each bearing not a dlfflcult or long task, the factory has impro- 

'' Vlflil! tW'- automobile VUI be made ydten the spindles are removed and the vised a machine that will grind four valves of a 

i > fi* and as this is a bed to vrhUdi the crank-case is secured Is moved to motor at the same time and with no more attention 

- IBMfHK'it ^^fiaglpajativety high fornt the lead. from the operator than though he were conflnlng 

- c.iniVtrnd bv the > gMMr TifR OAMO DBtU. ntXM. hltuself to one valve. This valve grinder Is In 

One of the Ddnat useful tools brought to the aid of reality a converted quadruple drill press, having the 


i^#fef(Sh tjle the aut««aobilft inaautactnrBr, and one that enables aptnilles driven by bevel gears i 


pa great amount ot bigh-cHun work in mon power shaft The spindles a 


by the > gMmr Thr oamo imtu. nates. himself to one valve. This valve grinder Is In 

itf ' As the Oha of the ailoBt usstul tools brought to tbs aid of reality a converted quadruple drill press, having the 
srfalrtb tjls' the aut««aot>ild ' tAkautactarBr, and one that enables aptnilles driven by bevel gears connected to a com- 

'kA ’ Wy hlM to ,t^'/j(ni^''‘a great amount ot bigh-cHun work' in mon power shaft The spindles are set at the proper 

Joint. I a short' tlijna, la the multiple, or gang drill. The in- dtstancos apart to correspond to the valves In the 

as tvell aa dividual spindles of such a machine are connected to pair of double-cast cylinders, and by a simple trip- 

h . ifth dpefaUon the power Shaft by a pair of universal joints, and by ping device the pressure op the valves is released rt 

fnrlnnd In Umt ordinary JftUmor or ahaperi means ol thasg any drUl may be moved any placo frequent Intervale to allow new grinding material ;o 

thytM wtthfe a tmdlus. When moved to the proper (Continued on poge AP.) 


wltbtii a ttait11id4 tmdius. When moved to the proper 




dtstancos apart to correspond to the valves In the 
pair of double-cast cylinders, and by a simple trip- 


(Continued on page \0.) 











The Commercial Motor Track 

A Comparison of Efficiencies and Costs 

By Harry W. Peny 

movcsmant, the (lower, anrl the beauty of line and finWi of the pteeaute autemobto euickan the pube W«» ^** ***‘*!"-. ***^ **,^ 

-ton lontl of merchendiae swiflly Ihroufth the cHv atroeta or the auhartban road t The IndapaAdant and cattafn comin* and poih* Of motor amwma area naiota «iy 

york, la one of tho moat Itiipreaatve and aisnlficant teaturea of preaonl-day hiJuUreil and commarelBUIfa. 


1 cb«nlc8 In street railway 
flhlpplnit, and more recently 
the public highway. It seem 
doubted that ultimately the 
materlala and nierchandlep ol 
sede their movement In the r 


pen accomplished by me- ability to give continnoiu sertlco without totigne. 
service, In railroading. In That Is why we hear of the Introduction of motor 
in pleasure driving on wagone in the poatal aervloe in many places, ae in rainda of many this la the Chief If ftOt tn* ii»« fMOT- 

s absurd ever to have New York. Indlanapolle, Detroit, Waabington, MH- HW «»tor between the tWO. Ih aome tfaiM. It ^ 

merhAnlral traniport of waukee, and other ettlaa and the propoaal to place be Quite to make’ It QO, but fa faw fajWi W 

' all sorts would auper- them on rural free delivery rontea, and the adoption bualseaa naioltneu of •erV}c«, nnige of 

Id. slow and Inadequate of self-propelled Are apparatna, police patrol wagone, dependability, ai»d Other faotOrs we, perh«^ M , 

innry to asserf that the and ambulancea In large and amall citlee. greater importance. A mlU or fhotolry, Wc ItMWUiee, 

aced, either for pleasure Merchants and manufacturers may feel under a that inataUa the moat up^to-datC mwhlnofif lUW ll^fl 


Bo much attention hu been directed to the 
coot of motor aervloe and home oenioo thw th ^ 









|f 






Unloading 3,000 pounds of pig iron from a heavy truck. 


A tight dWIvsry vehicle. 










v; ^ 



The modem way of haying, Conparo the aiae of the track ^ifith the alM the beiEae-dMfwn mtgon. 
THREE EXAMPLES OF THE KINO OF WORK WHICH THE AUTOMOBILB TBITdC DOES 


driving or for draft imrpoHes, but 11 Is not too much 
to say that tile time Is not fai off when no up-to-date 
business, dependent upon a delivery or drayage ser- 
vice, can afford to emiiloy horses In or near a large 
city Without doubt this s'Hl come as on unbelievable 
statement to a great many persons who never have 
studied the subjett or had opportunity to observe what ' 
le being done with niotoi trucks and delivery wagons 
In New York, Chicago, and other cities, and In many 
lural conamunltlos, even In remote mining diatrlcts, 
Ths assertion does not necessarily mean that in all 
onses a store or other business can maintain a motor 
delivery or transfer 8«rvtc(> at legs cost than an equiva- 
lent horse service, but It docs Imply that such a busi- 
ness will lose trade to competitors tvho, by the use 
of motor tranaporUtSon, Will ho able to make deliveries 
In loss time and at greater dlatancea, or will be able, 
to transact a greater volume of business In a given 
time jPederal authorities and municipal bodies 
throughout the length and braailth of the land have 
long recognized the tremendous advantages possessed 
by the motor vehicle la the matter of aiwed and of 


greater necessity than federal and municipal bodies 
to utilise the least expensive in preference to the most 
efflclent transportation system and btnoe have been 
very conservative ,ln regard to the adoption ol com- 
mercial motor vehicles. But many of the most pro- 
gressive private and qnasl-publto compwtlea in the 
country have adopted motor wagons and are using 
them with great sucoess. Borne have depended niwi 
them for yeare. and a few have abandoned bontei alto, 
gather. Ae a Single Instance, the second largeat de- 
partment store la New Tm-k city depends abaolttliply 
upon gasoUae tracks and eleotrlo trucks and dMlveiT 
wagons for Its watire transfer 'and deltvsry sMrvliee. 
which estends to points thirty allies from tlie stomi 
to whl^ .dellreries are made' within twenty iMf 
hours sfter piti^assB are madA Wttii the many .Uh.. 
BtaUattium tint have been la anoceWfal .oparattoA M,)- 
wholesale and retail trade for SWlOd dMHm 

back, soma «f theta, Ive to tin or 'in«w :ipoaiw 4#a,> . 
suffleieat data are available to any eaWfest Inai^nW 
to convince the asaspnaUe atstd of the nlhrottnd ith' 
vioeabiuty «|! M awtey yahieidi 


production ineth^ds. traiuacts its sales by toletb'd*^ 
end mahea tAdpmeata by express is not * 

very eeisiMtiMt potky tt ti ^ttts Ha ahtpshebbi to the 
egpress diMiss<fn stow-uoifbiB'drayi whan'biWtar tradkh 
would tShMf them there |n ar cne^i^rtdr t|ta 

time, the la.^ sarided''<'bn« ' 

It wonid be Juatided, bbi thara bs snwlt prape that 
,teHl«y tbdW fs actttSdly ‘^sda.M l»at'/«i{rv|hb.!eM , 

WWW 'Is 'yaaW w|)iHB|r ' 

trattapwWjeWn.W(wttteB aW a,iifwt^i^^ 

M' haan w. wbtw '^bjtUiM '4i||W|("Ah. . i. 
pasf '|Wr^|Mib '-..'TWa r 
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li@ISfmf I€ AHBIKAN 


trki. iiutve < 
to m«r» io horae 

' of jwooest O^- 

tlist for tha flrot 
or dinrAn ymra oommercUi 
b luiiw boea bold durior 

tfli y«»t. four »o 4 i «veots boYlnc 
irtlh (WQOldonble iuo- 
«fio Di I%lt« 4 elti^a, Bortoo, N«w 
tloi^. OUouRol tbo Objeot in all 
0^ 4w to demonstrafo tho rolia- 
^ oberatlBg oconomr of rootoi’ 
Iru^lt «md dollyOry a^Ufona. both gaao- 
iW a« 4 , •tactrlo, tho Phlladalphla 
00^4 ^ta hold Auguat Itth and 13 tb 
M4' ib a<«hi«i«B partlelpated, running 
io <^y tho flrat day and r«' 

to, Camden^ aoroaa the rlror 



from Phlladolpbia, (he second day. 
The vohlelos ranged In capacity from 
600 pounds to 7 tons, and wore loaded 
to full rated cajiaclty. The running 
Bchedale of the largest truck waa 8 
miles an hour, of tho Intormedlate 
sizes 10 miles, and of th(' light delivery 
wagons 12 in lies All but eight of the 
machines that started finished the 
round trip, and of the nfiie (‘loetrle 
Vehicles that started none fulled to 
cover tho whole I'oute. The largest 
lepresentatlun of any cue make was 
twenty Aiitoeais, of which all hut one 
finished A I'niKer's 3 ton tniek, load- 
ed, made the (rip one way In I hour. 32 


Th« old and new way of doUveriiig goods. 





DopostiSilg loads sif lonOiw St foctory sits without breaking the loads. 
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A Few Shop Jobs on an Old Car 

Hints for the Man Handy with Tools 

By Herbert L. Towle 


Thenianwhol(ncnMhowtoiu«hi«han(l»an<lwfKih<uci(awmachinatoobathhdisp(Malcan<k>muchof hh mpalrine hlmsott To bonmith«M«4l itaNnMlie W** loqi** ih* WW» «K> ftlt , 

al that. »lwro la no reaaon why Uw mpadoux Anra^n Ictwpnr ahouW be allowed to me V upon autoraoble owneia. Tha inatrucbons which are heraitiven Indkale one wav ot cuttind down eiqieiHM In inAWWWn^ ^ 

This articto teHa how lha steerinik dear can Im modo snug; h<iw leaks In the radiator are cured: how new cranloahaft bushings are fitted; how the wear of pli|oas and cyliiKlers isioiMdiadi how gagged t»l«e*e» lapgbgO 
how kiuse bag beettogs In gear cases are lighleneH ; how cracks in akimiidum castings are welded: and how the dWaitintU Is refitted. 


A SIDE) from repairing actual breukugoB, which aru 
not ooventd in thia article, the work of overhaul' 
Ing an old car ooncerna Itself, first, with making good 
the wear due to use, second, with altering or modern- 
izing certain features, such, for example, as the Igni- 
tion system, <0 bring them up to date, and. third, with 
an intermediate class of repairs iicccssltalcd by such 
things as sagging of the franic oi axles, or bends lii 
the Hfeerllig connections which I'auso the front 
wheels fo run out of lino, In most cases of wear or 
distortion, the proper riiuedy suggests Itself at once 
to the exiwrlenced shop-man. In many cases, how- 
ever, the severity of automobile service is such as to 
require much more careful ireatment than would bo 
necessary with other cIusm's of machinery. A few 
typical Instances ate noted In the following lutra- 
graphs. 

ILAKINO A BTKtKISd HKAK SNUO. 

The steering gear Is usually the first part of a car 
to show wear, owing to the violent shocks It must 
endure, and the necessarily limited sizes of the vari- 
ous bearlnga. A common fault In old oars Is loosening 
up of the bolts holding the casing at the base of the 
steering column to the frame Unless the steering 
column Is well braced to the dash or toe-board, the 
allghtest looacnesB in these bolts will cause the steer 
tug column to shake and the bolt holes to wear large 
Tightening up the bolts Is but a temporary inakeshlft 
The only permanent remedy Is to ream the holes true 
and fair to the next larger sire and put in bolts 
that are a tapiilug fit In the holes It may even be 
worth while to make special holts for the purpose 
from annealed tool steel. A better remedy, where It 
can Iw applied, Is to brace the sleerlng eoliitnn This 
requires (hat the dash or toe-tiosrd Itself shall be 
rigid A simple method is to make a brass casting to 
fit the dash or toe-board, having a cored hole a quar- 
ter of an Inch larger than the steering column After 
being put In place, this casting Is heated, and babbitt 
metal is run In to fill the space around the column 
If the outside of the column turns, thin paper must 
be wrapped around It lo give clearance, and the bale 
bitt bearing must be four or five Inches long and 
provided with a grease cup. 

In case the steering knuckles arc worn loose on 
their pivot bolts, renewal Is easy it the knuckles are 
bushed If, however, there are no bushings, the 
knuckles may be counteir-bored and case-hardened 
bushings driven In These hushlngs, of course, should, 
be casc-bardoned Inside only, and copper plated and 
wrapped with asbestos before baking to prevent their 
outer surfaces from alworblng carbon The same treat- 
ment may be applied to the cuds of the front cross 
link, or the holes may simply be reamed true and pins 
made and case-hardened to fit them If new pins are 
made, they should be provided with oil covers, or, 
better, small grease cups, and these should feed to the 


object of the scoop and result in a cut bearing. The 
reason for leaving the upper Italf Of the bushing plain 
la that, under pressure, oil squeezes out from a bear- 
ing instead of working Into It, and grooves in the 
pressure side would permit the oil to escape at the 
very moment when It was most needed. 

WK.AH 01" PmrONS ANO CXUNnKBS. 

The piston rings will become leaky 'before the pis- 
tons have ceased to be a fair fit In the cylinders; 
consequently, replacement of the rings may be tho only 



Testing wrist and crank-pin bitahings for parallelism 
after scraping the latter. 

thing needed. In time, however, the cylinder wears 
barrel-shaped, and the piston also wears, with the 
result of oil working up past the pistons in undue 
quantities, till a noticeable click Is produced at each 
explosion by the side slap of the piston. When this 
point is reached, the cylinder must be reground and a 
new piston turned fo fit The clearance between the 
piston and cylinder should be approximately one thon- 
sandlh inch, plus another thousandth for each inch 
of the piston diameter That Is, a four-inch piston 
should have five thousandths of an Inch clearance. 
The top of the piston should have, when cold, at least 
double the clearance given elsewhere, on account of 
the expansion of tlie piston bead when hot. 

MAOOICO mAMS. 

A motor ear frame Is after all nothing but a spring, 
and It sags more or less according to the load. In 
time tho shoeks of travel may produce a permanent 
set In the side members, to compensate for which the 
motor and gear case should be lined up anew. It Is 
a good plan when doing this to load the frame in 
some manuer to about its normal load. It the sag Is 
small. It can usually be corrected by putting liners 
under the rear feet of the engine and the front ^feet 
of the gear box. Exact alignment Is unnecessary if 
the clutch and gear box are connected by a short shaft 
having universal joints at both ends. If, however, 
there is only one nnlversnl. or none at all, fairly 
exact alignment is necessary. An alH^ruxlmate teVt 


rode beyond the spring abaokles, and. if ov«r. 

the axles. Tha struts nuty be spaced apim ilbout 
one-third the distance between the ends of pe rods. 
The rivets bolding the ends of tbs rods ppld be 
spaced tore and aft and sfaOnld be about Si'id inch 
in diameter, two to four bOlng used, aooordlng *0 tbe 
size of the rod. A tumbuOkle in the eentdr of tbo 
rod will draw tbe frame str«ight. 

nAM. llEABtNOS leuSB IN OKAa CASK. 

Annular ball bearings set directly into an alu- 
minium crank case are Itahlo in time to bammar their 
aluminium seatlngs nntil the optor races arc dta- 
tlnctly loose. This is avoided in Some oars by aotttag 
the bearings in bronae cages, thus dtatrlbattng ttw 
contact between tha ontslde of the cage apd the ahi- 
mlnluni over a larger surface than (he outer bill race 
Itself would offo'd. In case a ball bearing works toose 
in aluminium, the best remedy la to coanter-bors the 
alumintnm about % inch larger each side, and ma- 
chine a Hinged bronze ring to fit the aluminium aa 
snugly as possible. 

nUJCTS ON sqUASR-KNOBH SnAVTB. » 

It is quite common for tbe shafts in live rear axles 
of the floating type to engage tbe dUferantlal gears 
by having square bolts milled on the shaft ends. Quite 
possibly the outer ends of the shafts may engage driv- 
ing plates In the wheel hubs In the Same manner. If 
the car has side chain drive, the dlirerentlal shafts 
may have tholr inner ends formed in tbe same way. 
and the outer ends may have Upwr ends with hexag- 
onal flats to bold the sprocket pinions. The bent mod- 
ern practice Is either to have tbe shaft enlarged, no 
that forming s square or hexagonal of it doea not 
reduce Its section below that of the end portions of tbs 
shaft, or to forge a disk on the end of toe shaft with 
bolt holes or clutch clswi on it, the purpose of either . 
construction being to apply tbe driving force at k 
greater distance from tbe center of tbe shaft U, 
however, the shaft la not enlarged, it is very Important 
that the change from the reduced square to full circu- 
lar section be gradual, not abrupt An abrupt shoul- ' 
der at this point concentrates tbe fiber stress, and 
results In the shaft eventually breaking under strains 
which It would hsve asslly endured If large fillets 
were provided instead of a square shoulfier Tbe same 
thing applies to hexagonal ends. If the shaft is taken 
out in the course of overhauling, fillets can aaslly 
be put In by meana of an emery wheel. 

WBI-UINO CSACKB IS AI-nMlMU!U CASTISOR. 

Until recently, it was necessary either to discard 
a cast slurainlum part belonging to the crank ease or 
gear caae. in the event of its being cracked, or to 
rivet a more or less unsightly patch over tbs crack to 
olbse and strengthen it. Nowadays such work is done 
by oxy-scetylsne welding. The process, of course, 
cannot be deacribed here, but it consists easentinlly in 
chipping a triangular groove of the width and depth 


A radiator may bo ropalrod. If tho leak Is outside, 
by emptying It and laying It flat so that the solder 
will not flow away To provont adjacent seams from 
opening from tho boat, they may bo kept cool with 
pads of wet waste. 

NFW CHANK-BHAVT BTIsniNOS. 

Dle-cast babbitt metal Is now almost the universal 
material for crank-shaft bushings, and is far preferable 
to bronze. Quite possibly the oraiik pins of tho engine 
under consideration arc oiled bv splash from above, 
through holes drilled In the upper half of tho connect- 
ing rod "big ends.” If so, the repair man has a 
good opportunity to prolong the usefulness of the next 
set of bushings by leaving the upper half entirely 
plain and feeding the oil from beneath by means of 
copper or steel scoops sweated into the bottom caps 
of the rods. These scoops should he about «ne-quarter 
of an Inch tuflde diameter, and shaped to dip squarely 
Into tbe oil. Short oil grooves shoqld lead crosswise 
from the oil hdle in the oqjOter of the bushing, but 
these grooves should extend »s .tqore than half way 
to the edge of tbe hdshing, no thalT thd oil win not ho 
able to e^pc from the bearing without' dotqjgjlto pact 
of the wWk, In handling opnnectlng rod# with scoops, 
fitted, care must he tsUmo not fo bend the end of the 
Ocoop by an Bcddental blow, os tfale wontd defeat the 


Bad and good oqiure and hexagon ends of shARa. 

Is bad by opening ail tbe oomprcHlon cooks and tom> 


of the crack, and filling this groove with molten alu- 
minium. flowed into It under the heat of the oxy^oety- 
lene blow-pipe flame. The same prooese le sP^lcaMe 
to repairing cracked water Jackets and oceaslonaUr 
cylinders, as well as repairing damage of variqua sorts 
to wrought l^n and steel. Portable apparatus for this 
purpose may he had in the market, and should he * 
part of the equipment of every drst-etsiis aktontoMle 
repair shop. 

WartiTtiwo T«K tnrmukimAi:,. 

The hnrdsst part of the dUferential to lubricsM. 
and the ItkeHtot, theretore, to wear out soon, is ttm 
"Spfdor,” on ?Whlcb.the fOuf smuU bevel ptolOfit 
esrried. The spider Is usuilly eaeodkgrdiined; tiie 
pinlo^ tmf w imr not ho bitted. Holes nto wsuiiit# 
drilled tto the tiiniont, through which oil is woi^ 
the roMliaii 0 (f toe teeth, if. howevor, th* JlMr kutoWi 


Ing the crank slowly with the clutoh engaged to idiow toe mCitalW w UOlhg greqiw to telw trw to 


whether or not there is binding at'ony point 
If the fraigo^W\MMed so much that Uners used 
as above th^b^hle, It Is best to 


(toto Is itooty to 'find.'tont 

Of tote tokpa^'flnloiw ‘hove hOoa 

to ft to ontto-' 


apply truse'rode »«detototb .fbe maiinsr'.v< ' 

fit doing this will depend on toi.room ^aUo foov 

attaching the ends of toe truos' rods and # ttm 'ttofitossM, A M ^ 

the two struts. Accoirding to toe ebw- of % odr totof W 
.toe trues rods may ho from to foto to 1% toeh..to.,. , 
diameter, snd.tlteetrote may 1» ifrow t t»toen,tov4;> 
intoM to attioh too onto «f tontown 
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V ■}) wsAwinii AN <m TU.VX, 

^ "tlM nKd« tcMlay ue«t,u Ntronc in 

‘W '«lsevli«^. OecMioonny, bow- 
Attdf « fmno wbieh tbrongb long service 
«9 nttd mm b« reriveted to 

Mnni. tblB Involves disnumtltnc tbe entire 

t |j^ tilfelng t)|t# Enuae cloee to s Eorge, u tbe rlvet- 
IM doM bot to be secure. Before riveting, 
iMiobId be Tsnmed to make sure that they 
avenly and are the proper stse tor the rivets 
. dilfjgiaMi The frame members must be carefully 
/t|lieih;|i0l 0t»v the old rivets have been cut out, as dirt 
twpraih snriaoea will ivotl tbe tUditaess of the 


OONNKCTIONS. 

In few oars are the spark and throttle connections 
so carefully made that they don't work loose after the 
car has run a few thousand miles. When that point 
is reached, either tbe operator must depend on guess- 
work and knack when running slowly, or springs must 
he attached to take up the slack and exert constant 
pressure in one direction. The latter expedient is 
simple and in most cases sulhclent. However, a first- 
class job can be done at amall expense by purchasing 
the ball pointed rod ends manufactured for this pur- 
pose and sold to the trade. These ends are usually 
made to screw over 8/16-lnch rods, or to screw Into 


tubing of the same limlde diameter; bt^ing of the ball 
joint type, they arc fiexible iu auy direction. 

UVaUllAIJUNU TIIK lUMTlUN B¥aTKM. 

The winter is the proper time for making any 
changes which may b<s desired In the Ignition system. 
The number of reputable blgh-tcusion magnetoe at 
present available to (he user is sufflolont to afford 
little excuse for disappointment iu this important item . 
of equipment. If the price of a high-tension magneto 
is an obstacle, the user can purchase at a reasonable 
figure, a battery system of high-current economy and 
groat reliability, which produces a single spark for 
each Ignition and lequlres only common dry cells as a 
source of current. 


Repainting the Old Car at Home 


Suffgestion-s for the Amateur 


Ry Herbert L. Towle 


P OR a successful Job of rspalntlng, the following 
csiidlttens are essential: 

(I) A. surllaoe perfectly free from} ell or grease. 
(3) A smooth foundation on which to work 
(3) ▲ warm room and perfect absence of dnat. 

(4) The light sort of brushes. 

(6) Tbe right knack In handling the brushes to lay 
the paint, and especially the varnish, on smooth. 

After washing the car, strip It of lamps, horn, speed- 
ometar. gas tank or generator, spare tire Irons if 
removable, also the fenders, and any other attach- 
ments which would Interfere with free uae of a brush. 
Oo over the paint surfaces where necessary with 
clean waste and gasoline to remove every trace of 
grease and dirt, else the paint will not stick. It some 
of the old varnish gloss remains, roughen It slightly 
with the finest sandpaper or with wet powdered 
pumice on a wet rag. Wipe the pumice off clean, 
nsint a toothbrush if necessary In the cracks. 

it touchlng-up and varnishing are all that are neces- 
sary, match the color exactly, using a vehicle of one 
part raw llnaeed oil to three parte turpentine, and a|>- 
ply as required. Btlr the paint thoroughly before using 
Wipe the edgea of tbe paint areas smooth with a soft 
rag. Uae a soft, flat camsl'a hair brush, 2 or 2 <4 
inches wide, with tbe bristles set in glue, and work 
It in borlsontal strokes. A great deal depends on the 
handling of the brushee and on laying on the right 
quantity of material. Too little material or too much 
pressure causes the hairs to separate, leaving brush 
marks Too much material results In sags and runs, 
especially on vertical surfaces. The best plan Is To 
dip the brush, wipe It out slightly according to the 
area of aurface to he touched up at one dipping, and 
lay the color on with vertical atrokee. Alter the paint 
is worked out of the brush, but before the hairs hex In 
to separate, go over the surfhee again to straighten It, 
using Very light horlxontal strokes. Work from the 
top down where practicable, in order to go over any 
paint that may have run from the brush. Wipe up 
fresh drops with a rag U necessary, but carefully 
avoid atlowittg drops to fall on freshly painted snr- 
faoeg. 

Olsan'the brush in turpentine, if It Is desired to use 
it later. Stand or hang it in a covered Jar with 
enough raw linseed Oil to cover the bristles. 

Let the retooditng coat dry over night or longer, 
and rub It smooth with a slab or rubbing felt soaked 
in water an^ dipped In wet pumice. Wash clean and 
wipe dry, Allow several hours for tbe water to dry 
out, and apply to the body and bonnet a coat of rub- 
hll^ varnish, preferably tinted slightly to match the 
body shade. Use ths softest possible flat camel's hair 
brush so before, but not the same brush. Choose a 
argm day or have the garage warmed. To avoid dust, 
fChlsiilltla the flow freely with we* sawdust and sweep 
4 t tib" Dust th* body before you begin, and shake the 
eSutb outdows—not Indoow. Have the garage 
exolhde dust, and if artificial light is 
4WS i*, iweiy, at otherwise spots may he 
Jbiibidl bV ie«(i, runs develop without being 

iSSfA bT«in t«, wi wy quickly, so that 

.wlieh ewreetty applied, it 
obilWrtittog^-tlio brush marka a 
fwwwwtions above 
.tn-kaaAHhg and the >propor 

'l'ie'}reMilr4l ih««i^riii|iblttg'operaUon. 

Too much 
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do not develop for some minutes after the material Is 
applied, so that they are easily overlooked. The var- 
nish should be laid on quickly with vertical strokes, 
where the larger surfaces are concerned, and at once 
Btralghtened with very light and even horizontal 
strokes. Avoid applying an excess of material in one 
spot and a deficiency In another. Avoid, also, leaving 
an unfinished portion and returning to It a few min- 
utes later, as by that time the varnish will have begun 
to set and will show brush marks when again touched 
Take a panel at a time and work from the top down 
Glance frequently at the surface varniahed a few min- 
utes before, and If a sag or run has started, wipe out 
the brush and go over it very delicately to straighten 
It out. 

If a run is discovered, wet a rag In turpentine and 
wipe It off, avoiding a smear, and run the brush lightly 
over the spot. It Is Inevitable, however, that brush 
marks will show somewhat after doing this. Ilemem- 
ber that the aurface will largely be what the brush 
makes it, and lliat too much reliance must not bo 
placed on the tendency of the material to flow 
smooth 

Clean the brush In turpejittne and leave It soaking 
In turiKjntlno while the rubbing coat is hardening 
Give the rubbing varnish a week to harden, and then 
rub It down with wet pumice, moving the felt back 
and forth In straight lines— not in circles. This should 
give a surface smooth enough for the finishing var- 
nish. Tbe same brush can be used for the rubbing 
and finishing varnish coats, by washing it in turpen- 
tine after the rubbing coat and letting it stand with 
the bristles covered with turpentine The Ihilslilng 
coat acts under tbe brush like the rubbing coat It 
roust be worked rapidly, and brushed straight with a 
very delicate touch after It has been spread A warm 
room and extreme precautions against dust are neces- 
sary, Parts such tui the mud guards, bonnet, etc., 
which can bo removed and laid approximately flat, 
will give blitter results when thus treated, since the 
tendency of the material to run Is greatest on a 
vertical surface, and negligible on a horizontal sur- 
face. The flniahing coot, like the rubbing mat, should 
stand at least a week before using, and It Is well to 
shower It with cold water to harden It before the 
car la first taken out. 

If the car L to be repainted, much work Is required, 
the number of coats and proparatory work depending 
on whether the color la to be changed and on the 
condition of the old coat The etandard procedure Is 
to begin by sand-papering all over, and to prime wilh 
white lead and any suitable pigment mixed in tiie 
proportion of one part of raw linseed oil to three parts 
of turpentine. After drying, which takes a day or 
two, the rough spots are filled with putty, which is 
knifsd down as smooth as possible. Allow the luitty 
three or four days to harden, and sand-paper It lightly 
with medium' sand-paper, being careful not to flake it 
off. Next apply three or four coaU of rough stuff, 
ag ft Is called, consisting of equal parts of dry filler 
and white lead worked Into a stiff paste in equal parts 
of rut^laff Varnish and Japan, and thinned with tur- 
peattae. This rough staff can be purchased ready 
mtaad, Bach coat of rough stuff Is allowed a day to 
diT, aad ffla coats are laid crossing each other to 
give an oMi surface. 

Next impJbr ‘k "guide chat’' to assist in rubbing 
domn ' IM iMStb is prepared by adding a red or yel- 
low plgmaut to tbe rough stuff and thinning as re- 
quired urRk turpentine. The rubbing is done as above, 
until a iUMMWh Surface' la reached The body Is now 
aqats. a wWch there should he qno 


and a coat of tubbing varnish, or two color coats, to 
bo followed by one coat of finishing varnish 
The treatment of (ho chassis t.s simpler, as extreme 
smoothness Is not expected. Sand-paper it smooth, 
imtty If necessary, and apply two color coats and 
finishing varnish as above described To varnish the 
wheels. Jack them irp and take the inner surfaces rf 
spokes, hub, and rim first After varnlshltig part of 
the wheel, give it .i half turn to start the varnish In 
the other direction, thus preventing runs 
Tho wiltcr has hart good success with a painting 
system prepared and sold especially for amateurs, and 
consisting of one flat coat, drying In twenty-four 
hours, a glossy second coat, also drying in twenty-four 
hours, and the finishing varnish. Tbe first coat in this 
system Is Intended merely to give a uniform color 
foundation, over which to apply the second coat, which 
is semi-transparent. The final tint, therefore, depends 
somewhat on the shade of color beneath It As tbs 
first coat does not necessarily match the second coat 
exactly, and as the system may be applied to change 
tho color of a car completoly, it follows that no rub- 
bing can safely be done on either tbe first or second 
coals, since if tho coat were nibbed through, a differ- 
ent color would show beneath In case the old surface 
is In pmtr condition, or the unpractised band of tbe 
painter leaves noticeable brueb marks in the first two, 
coats, the job Is Improved by one or two coats of 
tinted rubbing varntah applied after the second coat, 
and rubbed down smoolb. This was used by the 
writer and the result -was very satisfactory. 

One thing that the novice cannot do la to stripe 
Huecossfully This difflcully Is avoided by outlining 
the dash, fenders, and other ports In flat black, before 
the finishing varnish Is applied Much or little of this 
outlining may be done at discretion, hut the result 
Is generally best when the outlining Is done sparingly. 
Such parts as the oil lamp and hood brackets can be 
painted black, and the heads of the hub bolts can be 
marked with black dois The flat black Is applied 
with a quill pencil, the surplus material being worked 
out on a piece of gloss or tin. The varnish brush 
may lie cleaned in tiirinMitlne and preserved indefl- 
nitoly in linseed oil for further use, like the paint 
brush If a supply of color and varnish Is left over, 
it is very easy to retouch and varnish the car at the 
end of the BParon, thus kot ping if In good condition 
for several years 

Official Meteorolo^cal Summary, New 
York, N. Y., December, 1910 

A tmospheric pressure. Highest, 30.77, lowest, 
29.42; mean. 30.06 Temperature- Highest 63; 
date, 3rd: lowest. 9; date, 161h: mean of warmest day, 
44. date, 29th; coolest day. 14; date, 16th, mean of 
maximum for the month, 34 6; mean of minimum, 21.G; 
absolute mean, 38.0; normal, 34.4; average dally defici- 
ency compared with tbe mean of 40 years, 6.4 Wa-mest 
mean, 42, In 1891; coldest, 25, In 1876; absolute maxi- 
mum and minimum for 40 years, 68 and —6 Average 
dally exceoB since January Ist, 1 4 Precipitation, 
1.96; greatest In 24 hours, 0.82, dale, 24th. Average 
for December for 40 years, 3 45 Greatosi precipitation, 
6.«e. in 1884; least. 0 95, 1877. Wind Prevailing di- 
rection, West; total movement, 10,555, average hourly 
Velocity, 14 2 miles; maxiniiim velocity, 61 miles an 
hour, Weather; Clear days, 12, partly cloudy, 8; 
cloudy. 11; on which OOl Inch or more of |>reclpltatlou 
fxicurred, 9. Relative humidity, mean of 8 A M. and 
$ P. M.. 67.9. Snowfall, 8.9. Sleet, 88tlL 
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The Small, Inexpensive Garage 

Knockdown and Unit Type of Portable Structures for the Man of Moderate Means 

By H P Wilkin 


i( money Kiruchiras that can be *< 
> he >yill «ave the cost of the at 


a few houia and that wi J^iuwer al tha 


II was a loreftune conclusion when the first aulnrrK 
fc r (he housing ( auluniubUes unless. Indeed 
needs ( a moderate purse 0 1 « can afford to 
w s« w( uid gc to (ho public garage 

W ITH the Imreasitig uar ol the automobile It la 
becoming mo i and iiiun the c uatom to house 
the machine on the preinlHi a of the owner particularly 
In rural and suburban plarea where the 
owner finds It more convenient and etonoin 
Icnl to keep th< car at home Ho saves from 
|10 1( J20 a month on storage and cleaning 
kr 1WH 11 ar will not bo taken out with 
out his I rnilsslon for Jov riding and 
has it always laidy tor us and luspertlon 
this I roxlmlty ii Ih hr us I rug an espe 
lallv lesirall indtllon it Hi riid of i 
long ride wh*n n wants to get warm d 
up wash d and li to dry clean elothes 
with tlip hast 1 osslbU delay 
Ih prartl r of kit ping the ear at home 
Is more prartl al and sutlsfaitory now than 
In form i years sltite automobiles have been 
brought to a degree nf reliability and duia 
bill tv (hat muk s frequent and extensive 
repairing iinn issarv Tin average owner 
of a runahout nr small touring tar finds it 
no very trout lesom task to clean and ad 
just his car as use and e Ircumstances de- 
mand or If his pTemlspB nrp large enough 
to warrant employing a man for general 
work the cleaning of the ar at least can 
be delegated to him safely If ho pobscbbcb 
ordinary Intelligence 
Usually in suburban pla s ei the outly 
Ing residential parts of cities the distance 
to a public garage la not great and for that reason 
there Is no need to ptovlde extensive repair facilities 
In the private garage They can be e f the simplest 
nature Inexpensive and occupy very little room 
In fact tan b< dlapoaed on an ordinary workbench 
and In a small wall cabinet Consequently the struc 
turo for housing the automobile does not need to be 
any larger than will afford protection to the machine 
and freedom of action for cleaning oiling and ad 
Justing It 

There are often numerous objoctloua to building a 
permanent private garage The servieea of an archl 
tect might be required construction might take too 


lU appesrance Uwl the portable houae would be adapted to iU 
hi do Ml Y Mi can buv In (he open maricet for a 
matter nl tan and pnee when bu^ng a portable 


long and the noise and debris of building would be 
objectionable More Important than these considera 
tlons however may be the fact that the possesaor or 


Intending purchaser of the automobile is only a ten 
ant and doea not care to spend several hundred dollara 
on the construction of a special garage that must be 
left behind and become a total loss to him In event 
of a change of residence 

AI1VAKTA<» Of THE HOME UASAOK 

This situation is very nicely met by the portable 
or knockdown garage a construction that haa oome 
Into widespread and common use among motorists 
The advantages nf the portable garage are so generally 
recognized that more than a score of nuinufaoturlng 
oompaiiles in the United States have found It worth 
their while to eater to the wants of automoblllsts n 
this line These 
are scattered all 
the way from Port 
land Me to Beat 
tie Wash a num 
her being located 
close to the source 
of lumber supply 
In Maine Michigan 
Minnesota and 
Washington The 
great majority of 
the portable 
garages are made 
of wood although 
there are several 
companlee that 
produce such gar 
ages of fireproof 
material such as 
galvanized rolled. 


and pressed steel The tHirtable garage Is getteTally 
used for housing one and sometlmoi two ogrs but 
It can bo bought in a variety of stylea sod slass axtd 
is In fact usually of such construction that 
the dimensions can be increased Indefinitely, 
at least In one direction by adding units 
to the walls and roof They are so simple 
to put together and such expllolt directions 
for erecting are sent to the purchaser whan 
shipping the soctlons, that expert oerpen 
ters do not need to be hired but When 
carpenters are hired they can erect the 
garage In a day ur two at an expense of 
about %2li 

Added to the advantages already pointed 
out is the fact that the cost of one of these 
garages erected and ready for use, Is usu- 
ally consldnrablv less than the cost of build 
ing a permanent garage of equal size, ser 
vlceability and appearance Knockdown or 
sectional garages can be bought at prices 
ranging from $115 for one 9 by 13 feot out- 
side measurement with gable roof double- 
binged doors and three windows to $466 
for a double or two-car garage of the same 
construction measuring 18 by 80 feet fitted 
with two sets nf glass paneled doors and 
provided with a sleeping room 7 by 9 feet 
for a ihauffeur in the rear Probably the 
inexpensive garage Is one costing $175, 
which has dimensions of 14 by 80 feet gable 
roof six windows double entrance doors and a side 
door a two-foot wide workbench about 10 feet long 
and a five-shelf cupboard with binged doora This 
garsge has one coat of priming paint and needs only 
one finishing coat after it has been erected Fireproof 
metal garages 10 by 14 feet with gable roof one pair 
of end doors one window but no floor can be bought 
for 4124 qr one 16 by 20 feet for $208 The material 
Js galvanized Iron and steel which does not need to 
be painted unless desired and the roof panels are 
fluted and the wall panels embossed 
By way of comparison w tth those prices It may bo 
IContinu a n page I ) 



A well-designed concrete garage. 



Ab faiexpanrfva garage of good dsoigiu 













SCIENTIFIC AMERICAN 


The Tragic End of Moisant and Hoxsey 

How Two Famous Aviators Met Their Death 


T he g«nenl rush tor records by many of the lead- 
ing artatora duritag the last days of the year, 
4WW<lted In two calamities to American aviators In the 
tlkltsd States. Two of our most world-renowned and 
daring airmen lost their lives almost instantaneously, 
mas In the morning and the other In the afternoon of 
Baoember Slst. 

Of the two aviators referred to. the portraits 
of; whom we present herewith, Mr. John B. Moisant 
was probably the most skilled in the operation, at 
aaty rate, of a monoplane, and he had made a reputa- 
tion m a very few months second to none of the for- 
eign aviators. Starting with bis great flight from 
mrls to London with a passenger In August (which 
was acoomplishod after be had been In the machine 
but thrice before) Mr. Moisant followed this up with 
mmierous thrilling and daring flights at the Belmont 
Park meet and subsequently througUoitt the Bouth at 
a number of prominent ritles where he was touring 
with his foreign assorlutes I'he opening day of the 
■Met at Belmont Park ho made a Huccessful eross- 


New Orleans. The course had been marked off, and 
the ofliofals were on hand early lu the morning 
(Shortly after 9 A. M. Moisant arrived In his machine 
from the city. A light wind of 12 miles an hour was 
blowing. He circled the field twice at about 200 feet 
elevation and then shot down at a sharp angle while 
going with the wind. When within 7& feet of the 
ground the angle of descent of the machine suddenly 
increased to practically 90 deg, or, lu other words, 
the monoplane assumed a vortical iiositioii and felt 
to the ground, striking head-on Moisant, according to 
ci editable on-lookers, shot out from bis machine as 
from a catapult while it was still In the air and drop- 
ping vertically toward the earth He struck on bis 
head and his neck was broken, so that he died In u few 
minutes. He was 36 teot away from hls macbiii<> and 
In front of it. Tbo marhino was not as badly damaged 
as was one of hls other machines in which lu- jiliingcd 
to earth at Belmont Ptirk before the meet, and hail 
ho managed to keep hm scat It Is probable he would 
not have boon killc-d It is very dilticult to ex|iluin 




John B. Moisuit in his Bleriot monoplane. Archie Hoxsey in a Wright biplane. 


TWO LEADING AMERICAN AVIATORS WHO RECENTLY LOST THEIR LIVES 

held. 111., to KInloch Park at St. Louis, a total distance 
of about 110 miles lie circled above Staunton. III., the 
town where he was born twenty-six years tiefore, cn 
toufr. While at St. I.ouls Hoxsey took aloft ex-Presl- 
Ueul Hoosevelt, on October 27th last, the date of hls 
and the ex-Piesltlenl's birthdays Hoxsey also held the 
American lecoid for endurance This new record of 
3 hours and 17 mlnules was made at Los Angeles, only 
a few days before the end of the year 

The loss of these two loading aviators, as well as 
that of Johnstone, will probably tend to retard avia- 
tion In America Consideration should he taken of 
the faets, however, that in the cases of Johnstone an 
Hoxsey the accidents were due, in all probability, to 
fancy flying and the performing of daring feats, where- 
as In the case of Moisant tho accident was but an 
Illustration of the old saying that "faniiliarliv bleeds 
cuntompt.” Moisant was so thoroughly at home In hls 
machine that he was oaroless In hls mantpulatinn of 
It and he took ehances in alighting with the wind, etc , 
that tto prudent man would take A s far as the use of 
the aeroplano for logltlmate (jtr^sportntlon Is con- 
ncmed, it Is interesting to note that in cording to 
Robert Lorraine, the actor-aviator, who flew across 
the Irish (flea, but two of the score uml a half killed 
last year met death In cruss-counti \ nving as soon 
as the gyroscotie has been demonstrated on an aero- 
plane as an efleetive stablH'/.er. the average antomo- 
blUst will bo able to use the living machine almost as 
readily as helloes hls automobile 


oosntry flight of about 26 milos in fog and ruin, thus 
ttomonatratlngi tho capabilities of an aorojtlane in bad 
woather, while the last official day of the meet ho 
made bis daring flight to tho Statue pf Liberty, pass- 
tag twice over Brooklyn and winning titon Orahen^ 
White by but 42 seconds. This race was protested'^m^, 
the Eagllsh aviator mid Moisant had not been awarde ” 
tha |10,000 prise up to the tlmo of hls death (Irahaino- 
Whlte used a 100-horse-power Bldrtot monoplane and 
took a roundabout course. Molssnt's machine bad 
boon dginaged by s collision eariy-ln the afternoon, 
but he negotiiUod with lieblano, secured hls SO-horse- 
power racer, started o# at the eleventh hour, and won 
the race. Orahame-Whtte was fairly beaten, but ho 
proteated on the giuhnd that the race should have 
hsen open na (JiotfolloariBg day, as that was really the 
iMt day ot the meet. When offered a chance to try 
Mialn. bowsmer. he did flot take It. 

m his Mghts to the southent cttles Moisant flew 
hdith all the hhaadMi of hls nature. He was perfectly 
M heme to IkM BMflot meiioptoae and never expected 
to meet toMito -to Us msehlae. At BUhtnond, Mem- 
Bs rntMie ttoHUng fltyhts above 
toswistoisd/iiaeto' he several times 

to S 

time hw maehlne bobbed 
' to 'an Wigty wtnd, 'yet'-trithont wis- 

JllsnMntor. m artontiW ‘to ^ 

AeU eiwM^teh/.iniies neu 


how he was thrown out of the niachine while it was 
still In the air, and this Is the first accident on record 
In which an aviator has been thrown out unawares. 

In tho afternoon of the same day, Saturday, liei-em- 
ber 31st, at Los Angelos. Cal . aviator Archie Hoxsey 
made an ascent of 7,142 fei>t In hls W tight biplano at 
thu Los Angeles meet Only a few days before, on the 
Monday jirocoding (necomber 26th), he had made bis 
wonderful now altitude record of 11,474 feel, and- 
almost dally thereafter he had ascended to heights 
in that neighborhood. Two days before ho bad passed 
4,700 feet above Mount Wilson, making a total eleva- 
tion of 10,006 feet, and evon the day before he had 
repeated this performance, reaching 10,676 feet. He 
went aloft on the last day of the year against the 
advice of other aviators, who found tho air full of 
treacherous currents and whirls. Latham stated after- 
■ward that he had never befora experienced such dan- 
gerous air currents. Hoxsey ascended and performed 
evolutions for over an hour and reached a height of 
7,142 feet. He woa deoeendtog and had come within 
SCO feet of the earth when suddenly his machine was 
seen to plubge downward at terrific speed and possibly 
to turn over, ft struck the ground with a crash and 
Hoxsey was InstOntty killed. At the present writing 
no deflntto report of this accident has come to hand 
from reliable Wltnesshs, and the Wright brothers can- 
not oonoelve what caused It Their machine, they 
claim. Is so well balanced that even should the wires 
that control ihe .borlaoatal rudder at the rear break, 
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In aooordanoe with the low weight of 
the Oell, obtained br the special voltaic' 
combinatton described, a very light but 
strong wood battery trap is employed, 
Of skeleton oonstructlon end with beiii> 
wood Instead of dovetailed comers. An 
assembled vehicle battery is claitned *.u 
wollh not much more than half aa much 
as a lead battery of the same output — 
a Q4-oell battery for a one-ton truck 
wolghtng 900 pounds, as compared with 
.1,S60 pounds in a 44-cell lead battery of 
tie same capacity. 

The A-4 Bdlson cell consists of the fol- 
lowing parts: The can, a sheet steel 
reeeptaole containing the element and 
eleetralyte, and having a top fitted with 
stnlBng boxes for the positive and nega- 
tive tertninal posts, and with a gas valve 
and filling aperture; the element, con- 
sisting of a group of positive plates con- 
taining the nickel active material and 
connected In multiple with the positive 
terminal by a nickel-plated steel bolt and 
nuts, the group being Intermeshed with 
a group of negative plates containing the 
Iron active material and similarly con- 
nected In multiple and with the nega- 
tive terminal; and the electrolyte, con- 
sisting of a SI per cent solution of pure 
potassium hydrate (caustic potash) In 
distilled water. 

The metal of the cell Is all nickel- 
plated Iron, so that a pure nickel surface 
Is everywhere presented, protecting the 
metal from rust or corrosion. The only 
other visible materal Is the hard rubber 
of the stuQng boxes and the soft-rub- 
ber top of the filling aperture The can 
Is of sheet steel, with corrugated walls 
to give the greatest stlffnesB with mini- 
mum welgfa|. The seams are welded by 
the autogenous method, insuring safety 
from leakage that might otherwise de- 
velop from the severe mechanical vibra- 
tion and shocks which a vehicle batter? 
receives. The can is embossed In places 
to reMive hard-mbber buttons, to main- 
tain a slight ssparatton or alr-g^p be- 
twoeti adjacent cans, and to anchor the 
can to Ha proper place on the wood 
battery tray oontataing the set ^f cells. 

To the automobile owner the vehicle 
battery oertainly looks good. A com- 
pact aot of metal oans. with no ohanoe of 
stop^Btht or broahiaf . The battery has 
toors tto appearaneo of road servloe, 
gM ifnadka of the oleotrloal tabora- 
toi7> and tUs kiidily mochankial look is 
iasjiUMid by ihe lattMal construotlon of 
Iho lAoaiflllt ao a warUiig oleotroohemU 
Mti Msdilao. The -positivo platea, eon- 
itiOkbti positive or »tokol.hydrat« ae- 
eoBslst 'Of p . grMl of btekel* 

nwtofisi TboMfM'.ls a 
ttto Ibboa 


taboo are of vory titln sheet steel, per- 
forated with small holes, and packed or 
"loaded” (vory tightly by spaeLal ma- 
chines) with nickel hydrate, Interspersed 
with pure nickel in the form of 
.flakes of extreme thinness. The tubes 
are formed with a double-lapped spiral | 
seam, and are reinforced by rings or fer- 
rules which maintain Internal contact 
between the nickel hydrate and flake 
nickel and the Internal walls of the tube 
by preventing bulging of the tube by ox- 
pansion of its contents This construr- 
tlon is one of the radical improvements 
over the old Edison cell. The problem 
was to bring every part of the hydrate n 
the plate into active service by insuring 
permanent electrical contact with its con- 
necting grid, and this result is attained 
by the thin disks of nickel stacked in 
the tube In alternation with the layers 
of hydrate, forming the tube Into a mass 
of Intimate physical and electrical con- 
tacts between hydrate and nickel and be- 
tween the edges of tbo nickel disks and 
perforated wall of the tube; at the same 
time permitting intimate contact with ' 
the electrolytp In which the tube is im- ' 
mersed, and which seeps in through tli«' ' 
perforations Bach of the 4Vt'lnch tubes 
In the grid contains about 350 of the i 
tiny nickel disks and their alternating 
layers of hydrate, so that the maxlinuni 
distance through which the current has 
to penetrate, In the charge and discharge 
of the cell. Is only one-hnlf the thickness 
of the exceedingly thin layer of hydrate. 

The thin nickel flake is formed by an [ 
Ingenious machine which deposits alter- 1 
nate electro-platings of copper and ; 
nickel, the copper being dissolved out | 
subsequently So deli<'ate are the nickel ' 
disks cut from this electro-plated sheet | 
that a handful of them is as light as so ' 
much feathers. | 

The negative or iron-oxide plates, of 
the same length and width ns the posi- 
tive plates, consist of a grid of three . 
rows of eight flat, rectangular pockets, 
each perforated like the tubes of the posl- 1 
tlve plate with fine holes to permit con- 
tact of the electrolyte with the active ; 
material. The latter consists of an iron 
oxide very similar to ordinary "iron 
rust,” subjected to heavy pressure in the 
containing pockets, so that each mass of | 
active material is iiractlcally integral | 
with the grid j 

The plates of each group, positive and ' 
negative, are hung on their borizontnl . 
connecting rods, with spacing bushings 
between tbo lugs of the plates and a nuti 
at each end of the rod Rising from the 
middle of the rod Is the vcrticnl terminal j 
post, having a taper top for making good ' 
electrical contact with the adjoining cell 
or with the external circuit. 

The outer surfaces of the two end , 
plates of the element are securely In- j 
sulated from the walls of the can bv \ 
sheets of perforated hard rubber. Roda . 
and cross-pieces of the same material . 
serve respectively to separate adjacent 
plates of the element and to support the , 
element as a whole above the bottom of ^ 
tbo can It is noteworthy that the ele- 1 
ment does not have to be supported at 
a considerable distance above the bot- 
tom of the cell, aa in the load storage 
cell, to prevent short circuiting of the 
plates hy the falling of the active ma- 
terial to the bottom of the jar. In the 
Edison ceil there is little or no loss of 
active material 

The remaining part of the cell, the top 
or cover of the can, Is welded in place 
by the autogenous method after the el«»- 
ment Is assembled in the can. The ter- 
mlnal-post stuffing boxes, the gas valve i 
which separates entrained electrolyte , 
from the spraying of the gas in charging, 
and prevents it from escaping, and the 
filling aperture with its automatic spring 
cap, are water-tight, ao as to prevent the ; 
leakage of electrolyte in eervlce. The 
gas valve, by preventing IMS of olec-r 
trolyte during charge, eHminatos fuming 
Of the cells, minimises the amotmt of 
JUUng up tor evaporation .and ramders it 
ttllHMMMry to add anythlnckiit ddatUled 


Re-sales fell the story of 
superiority of 

The New Edison 
Storage Battery 

Whether you are a user or a j[>ros- 
peettve user of electric vehicles, 
either pleasure or commercial, read 
through this chain of evidence : 


Tbe Adans Express Cenpany, seven year 

equipment ill four of their delivery trucks, wil 
that time the)' have purchased over l.'iO 
Kdison Batteries. 

TiHuiy t Compuy rejilnced lend butter- 
ies with Kdison Batteries in three of their 
delivery wagons, si'vcn ) cars ngo. ’I'hey 
have siller Ixiiiglit eighteen more enrs, nil 
Kdison equipped. 'I'he Batteries operating 
these cars hnve all been in seiviee o\cr a 
)H-riiNl of from four to seven 1 1 ars. 

leant A Sob, nfler ojierntliig fifteen enrs 
equipiied with Kdison Battery for thrie 
years, discnrdcil lead battery e(|uipnicnt 
in twelve cars and in.stulled Kdison Batter- 
ies, nmkmg a total of twenty-seven Kdison 
eipiipiM'd lairs. 

Frederiek Loeser A Conpany, of Brook- 
lyn, after operating an Kdison Battery for 
one year in one of their velueles that was 
made for leail Iwttery equipment, replaced 
lead batteries with Kxlison Batteries in six 
more ears. 

The Uilted Stales Express CompoBy iia\e 

been operating twenty-five veliieles wllh 
Kihson Battery for several j enrs. 

Abraham A Straus, w'lien tin')’ decided 
to put 111 motor vehicle cquiiuncnt, jiiir- 
cliased twelve vehicles cquipiK'd with the 
Kldimm Battery 

A. A. VaBtiSe A Sob have l>een operating 
thirteen Kdison equipiitsl vehicles over a 
period of four aiwi a lialf years. 

R. H. Macy A Company have been oper- 
ating seventeen KdLson Battery equipped 
ears for tbe post three and a half .venrs. 


Four of tbe foremost electric pleasure 
vehicles are now regularly equipped 
with the Edison Storage Battery - 
Detroit, Batley, Baker, and Waverly. 



T hese vehicles arc tixlay giving more than double the mileage of 
electric pleasure vehicles with lead batteries — an average well over 
a Iniiidred miles on a charge, w'liile the lend battery in ino.st iiistaiiees 
will not give an average better than fifty miles on a charge. 

The weiglit of the Edison is oiilv alxmt hall, per eaijaeity, that of tlie 
lead liattery. The Edison is not subjeet to ant of the ills of tlie lead 
batter) — it is not in'iured b) over- 
charging, by Uto rapid disehurge, 
b) eoiiiplete discharge nor by 
standing idle for any length of 
time either charged or discharged. 
The Kdison is built to withstand 
the most intense vibration and 
rough usage. It requires less eaie 
iiiid attention tlian any other bat- 
ten and its life is many times that 
of the lead liattcrv. 
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Jlutomohile Running Gears 

> WHH PRE.<5SED STEEL OR ANGLE 
f IRON FRAMES 

AUo all ityUi aj boJies 
fVrtIt/orealaloguealonce, 

aORBEIN AVTO CO, Zldt NaitA Mart St. St Lmb, JMe. 




I 5 Years’ Absolute Guaranty 

On Ihi-- VVond(M-lul ~ >-i.irinc r-,!i>Mnc 



Equip Vour Car WHh the 

"Webster” Safefy Starting Handle, 

KulllwlnUt acdon, olmiultlu pmvenb Intuni/mn ioAlJUch. 
oJepIrJ aa part of rtgular apilpmant far “ AIca" can Ball- 
beanne. aaftlu alarllne hanJIta far all makn of cars 
MarmJaLlurtJ hp the 

The Kejulone Safelu Starling Handle Co . , 

411 H'alnalSIroal. . . . PMaJtIphIa, Pa. 


THE EDISON CONCRETE HOUSE ! 

Thcae and odM- impvlani quaakaia nialaia w ihe aiuetura aaa dBcaawl h a awL da 
Schnll/KArmrlcanSappkimnl 1685. Ptioa lOcaalabrwA Onitrlreairaaraw 



S '< in Out) is a clear oil cmnpounil atidolntely pure with jittt enot^h hody to oil perfectly the most delicate bearing 

orsenBilivH action point. ' 

;i in ( )im iM not Uh) heavy— will poaltlvely not gain or clog, oollevt dost or dirt, harden or dry Ont. 
ii in Uuo in not too light to properly liAiricate and keep Inbiioated any bearing (ballbearing or ordinary bearing). 
It will not mil ont and leave (Hmtact points dry. 

:t in One contains no oarbon lio residne, no foreign matter, no add, no imparities like all (^llnder (mineral) oUt. 
Sold at all garagen, auto supply dealers, hardware and general store e 10a, 950., 660. bottles. 

Don't scoff Try If in One. Write at onoe for ganeroue sample botRe and Magneto Dnlletln. Both free. 

S IN ONE OIL COMPANY, 14 BROADWAY, - • . New York CItY* 


BUYTHELOWESTGOSTENCIhX 


15}%., tea 

OF .keep Seen 


miichme U operatee.dellverlnsstiwdlet power thsii so y otter j^lme ensinejklbMithis H eepaebdlT lot eptestliic 1st* mscMBety.wi!rs«t«er teenlls 
a<id IlukI wSRie of praln. JUowMSiuel coet lor It rune on Ussollne, Kerosene DUHtlete, Oei or Alcohol iM hei petltet hiErtcetioa. UWeifewt kteeuw 
t delivers vrenteetavidliible power per horn. A alow speed, blgb duty easlne. Sterte sMler sod qtdeker Ikea eiw other eo ^e. e ctt iiFlei l e M eBete . . 
It let» tumbera otne, w ith le«» vibrntioii. thervlore adapting It lor aithar sMUaurTrMrleMeor tnotiee tea. RLit ' 


Plaaae mention tha EkMiettflo AnMfaaBiilm Ynlttiw RftMlitWMhMlM 


i_- water during long periods In the life of 
the oelL 

Conaeotlona between the ceU« of a 
battery and with the external drouit are 
made by means of heavy nickel-plated 
copper-wire connectors, with steel lugs 
swaged on the ends and flUtng on the . 
taper terminal posta. 

The element is made very compact, 
with no provision for circulation of eiao> 
trolyte because the latter is constant, 
chemically, electrlrally and physically. 

In thta “can of electricity" the solution Is 
a mere liquid carrier of ions — it has, so 
to speak, no moods and tenses of Its own 
to be catered to by the battery user. 
Whereas In the lead cell the constitu- 
tion (proportions of sold and water), con- . 
ductivity and specific gravity all undergo 
definite change during the cycle of 
charge and discharge. In the Sdloon cell 
these qualities remain unaltered- On 
account of the low voltage of the cell, a 
- vehicle battery of given voltage must 
contain a larger number of cells than a 
lead battery, twenty-four lead colls being 
equivalent to forty of the nickel-iron cells 
of same ampere-hour capofdty; but the 
low voltage and comparatively high In- 
ternal resistance are disadvantageous 
from the purely electrical rather than 
the vehicle point of view The cost of 
charging current, and hence also the ef- 
ficiency of Its recovery In the discharge 
circuit. Is a minor part of the total ex- 
pense of operating the vehicle; and the 
low electrical efficiency of the battery Is 
offset by Its extremely light weight— 
which not only lightens the constructiim 
I of the vehicle, but increases the propor- 
tion of “paying load" carried by the same 
— and by its ruggedness in service. In 
' estimating the true commercial efficiency 
of a road-vehicle transportation, the ton- 
miles obtained must be compared with 
the total cost of operation of the vehi- 
cle, with due allowance for all-around re- 
liability. The nature of the support ma- 
terials and the method of applying the 
active material to the plates enable the 
cell to stand dead short circuits without 
Injury. -It Is stated that the cell im- 
proves la use, Instead of deterloraUpg, 
and the company guarantees to renew 
any battery at any time for half the cost 
, of a new battery. 

In charging, the rate can be Varied 
through a wide range, and may be fisr 
higher than would be safe with the lead 
battery. "'Boosting oharges''--^vea a 
vehicle battery when-' parttmiy dta- 
charged, so «e to adty It throuiA n 
longer period tM 1M preecrlbed day's 
work— may be 0t«s tar aa houf's fm at 
a rate two 9t JUiNm tlmee the ttoriRid 
chgrging raWi |Wd n regular ()lMi$e guar 
' be oomptetd^^ w a Inmr W etarthui fit 
S l^h YaU rkdnallT deoregl^flui 
rate. A v^dle maJiatfahtiiref uf^ 

' 'battery r^Murts' M ettitiM '«» «*• 
hanetad battery qt'M 

< gtUee Hut) m* 







SaENTIFlCAMEIICAN 


M Of lito aifi^ «R9M(tr in a 

tete than to slv« 
tmi. sow ohar^ ttaaJtionaiiy 
dataffna hKManUe ||ir ^id ooUs. A oou- 
.hlaitdid vtfite bcttm^ «t hUAi capacity 
wlA'a 7ii to 

II9 par oant chikrs* at high iMta eve’^ 
-ilw:; ; %rabr wtnMmg che low of ef- 
IMNW 0* cbWviM that ooniM at the 
«n(l 0^ » "nonncl" , ^liarce at the pre- 
aorlbed rate. A battery ihoving about 
100 volta when chaVged can be thrown 
dtmoUy on the 110-volt mains without re- 
■istaace la aeries. 

It Is the discharge performance of the 
battery, of course, expressed In "miles 
In the battery,” that the auto driver Is 
moat interested In. Hill climbing Is a 
favorite test of an automobile power 
plant, and the performance of the Eldi- 
•oa battery In this respect Is a good in- 
dication of Its road ability. An electric 
pleasure vehicle equipped with the bat- 
tery, the total weight being 2,387 
pounds, has climbed Fort George Hill, 
a distance of 2,188 feet with 11 per cent 
grade, twenty-one times on a single 
charge. Another interesting performance 
of the battery In city work, on a single 
7%-hour charge, is a "run-ahout" of an 
hour and a half to two hours every day 
tor seven days. The total weight of the 
car and two passengers was 3,470 pounds, 
and a total of 120 miles was made at an 
average speed of 12.82 miles per hour 
The oost of the charge was tl.42, which 
comes to about 21 cents per day. 

The garage work other than charging 
is almplliled by the absence of corrosive 



Filling up an Edison cell fcr ev^Mmtlon. 

Fitted with thumb valve and oon- 
nectiona to bell cirenit. 

fumes, the substitution of bolt-snd-nut 
connections for lead-burning, the good 
retention of the active material by the 
plates and the absence of "sulpbatlng” 
and similar troubles, and tbe non-frag11« 
nature of the cans and elements. It is 
claimed that a single garage man can 
readily take care of a very large num- 
ber of batteries; and In f^t tbe Edison 
battery Is not regarded as very attrac- 
tive bualnesB by the public garages ac- 
custotned to doctoring lead cells wbich 
have been abused, or worn out. In vehicle 
service. The cells are filled with elec- 
trolyte and assembled In trays before 
leaving the fectory, and tbe sealed top 
means that the element Is not expected 
to be meddled with by the user, and rc- 
duops his work, practically, to mere su- 
pervision of tbe oj^arglng and filling up 
for evaporation, an external ^ cleaning 
about twice a year (taking the cells 
out of fheir trays and removing dirt 
from between and underneath the 
caaa. and nmoviag tust;^ If any), and 
putting In new electrolyte at long In- 
tervalai Tbe oell is able to stand idle 
tor long periods, i^Ily or partlaUy dls- 
charltod, without la|ary, boeanse the 
nonworrosive material of Its plates Is 
immdnad in the alkaline elMtrolyto, 

, |ha «a|U being, eieetrocfaemloaily. <n a 
Btai^ of stable eQUlUbrlttm. 

lie eiainant and IM aaparators , fill. A 
lsii|ie pi^ppwthm ot pu oiefio oemtepts 
. of the «ah» and the antirant of Adootroiyte 
(a gntail ;iiMhig rtae 'to a 


■cent than In lead oeUa. Continuous work- 
ing at hi^ temporatares has an Injurl- 
aus effect tendlag to sbortea the Ufe of 
the cell, but a temperature of 100 de- 
grees Is not orltlcaL In hot weather an 
electric tan may be turned on the bat- 
tery when charging, to keep down its 
temperature. The metal cans and the 
small amount of aolutlon Invite more 
rapid chilling In a vehicle standing Idle 
in winter than tbe heat-insulating ban! 
nibber Jars of the lead battery, and is to 
be avoided by properly Inclosing the bat- 
tery trays, sealing up all holes or open- 
ings to avoid the entrance of the cold 
air. In charging, however, the battery 
compartment must he left wide open 
The amall amount of electrolyte and the 
liability of heating on charge at the high 
charging ratea wbich are permlsstbie, 
give rise to another sensitive point in 
the handling of this type of cell, namely, 
"low electrolyte," 1 e, exposing the tops 
of the cells, and causing loss of storage 
capacity. In active service It Is necessary 
to "fill up for evaporation" every few 
days, using distilled water only (ordin- 1 
ary water, which la more or less Impure 
or which has been aerated by absorption , 
of carbonic acid from exposure to the , 
air, being Injurious to the oell), and put- , 
ting In the water Just before giving , 
a charge, to avoid the false level due to , 
gas bubbles In tbe electrolyte. Since the | 
closed and sealed top of the coll pre- , 
vents a view of Its contents, a special { 
filler Is provided by means ot which j 
water may be added to tbe same height 1 
in a large number of cells in rapid sue- ' 
cession. This filler Is connected by a J 
flexible rubher tube to an overhead cov- j 
efod tank of distilled water, and Is also 
wired to an electric bell and dry battery I 
The filler spout Is Inserted In the aper- ' 
ture of the oell, and a thumb-valve on | 
the filler Is operated to allow tbe water , 
to flow Into the can. The stream of I 
distilled water presents a high resist- 
ance In the bell circuit, but when the 
level of the electrolyte has risen into 
contact with the end of the spout, tbe 
bell rings. It la important to avoid fill- 
ing the cans too full, for this leaves no , 
room for tbe gas to escape during 
charge and the electrolyte is liable to he ' 
forced out in hubbies — a cause of low 
electrolyte ‘ I 

The potash solution becomes contam- 
inated In time, from Impurities that have 
accidentally gotten Into the cell either 
directly or by way of the filler spout 
(which may be laid down carelessly on 
a dirty bench), or by absorption of gases 
In tbe garage. It therefore needs to bo 
replaced by fresh electrolyte about once 
in eight months for a commercial-vehicle 
battery or once a year for a pleasure- 
vehicle battery. 

Some Mechanical Road Guides 

(Ovntinurd from page 33.) 
road maps and guide books is that one 
must first know his precise location on 
the roafi before he can tell when and 
how to proceed; a mistake of even half 
a mile In the distance ftom ‘a given point 
/hen making a turn might throw one 
entirely off the coiirae and cause much 
trouble. 

One card serves for only one route, 
and if this route is more than 100 miles ' 
lOng but less than 20U miles, the card Is ■ 
reversed and the directions on the back I 
are followed. Tbe manufacturers of tbe ' 
Instrument supply cards covering all J 
known touring routea in the United „ 
States, Including several transcontinen- ; 
tal routea, and also principal touring ! 
routes in Europe. About 000 routea are * 
catalogued for tbia country Uone. The J 
cards can be ordered by number ua j 
wanted, and kept in good order in a card- . 
beard caae fumlohad by the manufac- I 
turer, {! 

Should the tourist wish tb mske a do- ^ 
totfr from the regular route or take a g 
aide excnrolon. the instrumest can be re- ■ 
get bff means of the sotow m the haek , 
to htiai the card to oorrespond with , 



— *And you must 
take Sanatogen regularly for 
several weeks” 

’ I +113 urgmt advice ii given by phvticians day by day in Pnrf. C. A. Ewm 
1 every civilized land — wherever sufferers from starved Mm hUIiJmSS 

nerves and poor chgesbon seek rehef. There is a reason for [Wt^el’wSirrM 

this. Physicians know that Sanatogen is a substance capable 

of tupplymg the real needs of a starved, overwrought nervous ««cl 1 cm My ti>« MJitw 

system-— that it is a scientific combmadon of albumen and cuo'chmi ■.‘"uT dMtb- 
or^nic phosphorus — a compound eagerly absorbed by the -i!!!!Li^ 

hun^ tissues and possessing unique tonic and recoostruedve «n«™) •»dii»*e®baiiwd«»oilaa 
qualities. They also know from theu own observallon what 
^atogen has done for others. They have watched its revivi- 

fymg upon persons whose nervous strength had been uomTc^. ^ 

UBdmiaed by overwork, worry or Aieite, they have ofaeorved how tt has •‘>S» ^ "v 

iahiied renewed energy, life uid elssbcSy mlo Uerved nerves, how rt has 

recenerated the appette, digeUioii, in short, how wonderklly S has helped vilusble naned^io ihmc wb 
to make the human machin^ fit to perlonn its lunctions m the most per- tynem Mnd twiMiat^up h 1 


I do nol keMale to rMW^^ dm 
valuible roinady to dime whose 
•ytooM dokI twildffit up bus 


There arc on file wtth the owners oi Sanatogeo no less than I '>,000 
letters from praetang physicians pranin^ eodoriuig Sanitogen. Truly, a 
magmficent monument to the velue of this food tonic 

But no leas improve is the enthuiiaidc testimony of peOeoU themselves. 
Men and women in the forefront of human endeavor, statesmen, prelates, 
authors, lawyers, have written above their own signalures of the wonderful 
benefits lecaved from Sanatogen. 

cUshAA SfMWto, uSTma^^ ylaJJi*^ Ask 

tear dsstar aksai b, aad hi tar cass writs il sacs far ser kssk “Onr 
Hsress af Taasnrtw” Iks wA sf s •knktss-asllMr. wiOtoa Is aa 
t ks iri kniy Micsilto ilyb. UasttfsSy sad ssalslakK fsch 

aadlafsnaattaaadvilslialsraittsysa Tkh kssk ales csetalac vridsacs 
af Uto vslas af kssstmsa whiefc h as isssaiksUt as d is caaelisiss. 

Sanatogen ismtli in thnedzei,$1.00, $1.90, $3.60 

Cet it rriim xesrr rfmsss'sf - if not eSlamaS/e from him, uirlf 

The Bauer Chemical Company, SlL^^^%^ew w 


* I have uMid Shmakofen Mooe 
ftfilo^lhe year andhiid il a w. 


Wnlaa hum WaihmM' M 
ha^ wed Senalo^.^aad louiif|^it 


rebfeds My* * I hod Sanatefio 

It a ren^yjor bwAit 




Madeie dlSmil sesr -one to lorty-Svo bom power 
pi nritotl sad, koonootoL SWtoMiy. ^ posisl^ 
bMdaa typto. lovssneeto thee wpanor ikM, wock- 

rat. 

IsIsfuliaBal Harvasttr Ca. ef Aanrica, (fnc.) 
H abate. U. S. A. 


6 Month’s Free 

JLnH 

fggbprllMa «Mpry-»i}) Ml iva«v i»my«r '-no 
I af waMr aM»M-MM«h«sMt for abvpinlnv all ^ ^ 

I kwW ot laaia. ZCboh. twlMfirtlli, vta ** 
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ElbrMge Fealherweight Engines 


hold ovory luivico record mode in America in 
1910. 

Mode more successful amateur flights than 
all other mokes of engines combined. 

Used successfully in Forman, Greene, Cur- 
tiss, Voisin, 5anlos-0umunt and BlC-riot types 
of aeroplanes. 

Send six cents In stamps for catalogue. 

BLBMaac Beeinie ooitmuw 

O CHfvar Road, Rochoatmr, Mew VoHi 

I $40.00 MOTORCYCLE 


T g. CEU CO.. MI McUisa At. . ST. LOUIS. MO. 


“POROX” 

Storage Batteries 

Tliu kieet fui itfitirifit) and imht 
Nn low of oiinviu Abf»olut«>ir 
y«lllil)le TrnnMitareiil Jam are used 
forall bawmuts (I volt am pore 


ALBERT MULLER 


wben vrltiiw toAfivsetlasrs. 
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SCIENflFlCAlillKM 



Safety Demands 

SOLAR 

LAMPS 


ly all t)ie high-Krade American builcliiif; lamps vhlch may fait at a 
e eqnij)pe<i with Solar Lamps, critical moment, cansiiig ditap33oint- 
! inauufacturerii do not furnish ment, perhaps accident, 
uless the buyer insists, because If you don't . 

st more than coiunioii lamps. care to take _ _ | 

unid btiilii— niid have been re- this risk insist I 

to 1)utl<I — rheu])er lamps than that your car 
ir, but we don't care to risk it. have Solar ' 

Uinst's safety often depends on Lamps. f 

ps — these should be absolutely We will mail 
We can't build a dependable you descrip- 
id sell it for less than Solars cost, live catalog; on | 

ion't care to take the risk of reqnest. 

Badger Brass Mfg. Co. I 


Its Economy iiid Power | 
Startle the World! 



ThaKsrssMS Womtor— on 18 Days* 
Trial— DIrset From Faetery , 

A ■( **? * **** "■* 


th* polot whwe tbs audii iUMMl Is yidM 
up scsis. To fMllltate driiftitt'Si SiRkL 
ths fsoe Of the liwtrument Is tlKUsliistStf, 
by a mlnlstore olectrlo light . sttashaA bf 
a brsokst to the aid# of the coao m that 
tt will throw its light on the pointer a&d 
card beneath, but cannot shine Into the 
driver’s eyes. 

The "Live Map" can be Sttnobed by S 
etrong bracket to the steering colnbin, 
or may be aerured to the dssb or hung to 
a leather case on the coat rail to the 
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Bmzing Plants 

■sSitf ail fmmi 

Welding and 
Cutting Plants 

atiitt tltmaxy-acrntyUma 


mu WELD 
I BROKEN 
' FAtn RIGHT 
IN PUCE 


Adf/orCohUfS-IO 

WALTER MACLEOD * COMPANY 
ahKHNNATI, OHIO, U. S. A. 


Alcohol 

Its Manufacture 

Its Denaturization 

Its Industrial Use 

ia*d Alcohol io GornuHiT Wid ConooB 

Stotlwea of DoBOturlaatioo an dnaoMd by 
CoMul-Cenml Ftaak H. Maam. 

ISee Tbo Uaa, Coal OBd Effidoacr of Alco- 
hol aa a Fual far Gaa lastaoa an cbly 
nplaincd by H Dicdancha, anay char diafraau 
acooipacy the teat. The aitida aoBadaa tha fuel 
ralua aud phyacal prupeitac af alcaboL aad fir« 
doaih ci the elcobcl enaine, whanrei they aay be 
dilereat fan Ihcee c< a leeulm or cndi cS laaloc 

ISSl-Thc Pradaetna af ladaaMal Alcohol 
and ha Uaa la Eaploalvo Matan arc kwkd 
atlnith. vatuablanaababdaasieaB af dw coat 

Valuable articles in the 
Scientific A merican 
Supplement 

gn Srnd tur our 1910 
^ Sup|)lemen( ratalog 
^ free lo «iy addrrw 

isae -Fraaeb M^lhoda af DaaahefcgtlBa. 

A (ood article. 

laOS, 1S04 mod ISOS - Tbc wal aaBwim aaadH 
on the Modarn hlaaafactara of Akohol, 

artideabyL Baudiy da Saianl.taurdi hwww 

French aulfaonty. 

1607. leoe and laot AOirm afdwIMaa 
and RciulalhHH uoihr which tha U. S lahraal 

Revaaua wiU Sanaa aad daaaaa- 

iiaaoacfuxfrcaalcdiol. 

1634 aad ISSB-A ccawaiiica cf tha UaaafAiao- 
hal aad CaaaUao la Fam Eaulaaa by Pad. 

Cbarlaa E. Lucka aad S. M. WcedwaaL 

iai aad tha Taohaieal and Chanriaal UUI- 
laalloa of Alcohol a cbly Annaad by M. Kki 
aad F H. Mey^t, both niam b badnabiy 
aadibdUtmofalcahcl. Obalnlaan cf idk aad 

1611 umI lS12-Tha 3aw«aa of faadaatrUI 

Alcohol, that if Ac Faiai FWacU fram vbieh 
dceholiirblillad. anaaoiabmlai by Dr. H. W. 

Order from your nrwadealer 
or from the pubinhen 

Munn & Company, lae. 

361 ^roadway. New York 

1627 and ISU-Tho DlatUlaUon aad RoelMl- 
caibo af Akohol a Ac lidt af a udaadU 
ameb by Iht late Maa Maaiakaa. tha waMaU 
autbenty on Aloohol. OiMtama cf ibe rayiana 

1613 Th. Uaca arfadoalrtal d^otool ia lha 

Aru aad ia tho Haaaa aia fcf ad. 

Any tasb aanba' efiha SonyhaMf wfi ha nal lay 
tOebymaa ThaaalircaNaf pism ahani kwd 
wlhanaladaaaaaaslifti.W. 


It is very Interesting to obeerve how 
a eimllar reeult is obtained in sn en- 
tirely different way in the ''Pnttaflnder" 
Inetrumeht produced by another In- 
ventor. This le in the form of s brsM 
cylinder 8 Inchee long which has at- 
tached to it a etrong eteel dnmp by 
which It Is secured to the eteering col- 
umn directly under the eteering wheel. 
On the upper elde of the oaee IS s long, 
narrow elot protected by a etrlp of glue 
Within the caee le a teleecoplng cylinder, 
the outer or larger tube of which le ar- 
ranged to be revolved axially by a flexi- 
ble ehaft driven by the front road wheel 
of the car. On thie cylinder le a train of 
forty mlloage bande and the eame num- 
ber of direction bands, all of metal and 
alternating Each mileage band repre- 
aente flve miles of travel, and Its edge Is 
divided Into miles and tenths of miles, 
plainly Indicated Elach direction band, 
which Is of smaller diameter than the 
mileage bands, is marked on Its edge 
with letters or charactere Indicating 
when to proceed straight ahead, when to 
turn right or left, which fork to take, and 
so on. These bands serve for any and 
all routes, being reset by the user for 
each sm-ceseive route to be traveled, oa 
will be explained later 
Inside the case Is a ‘‘finder" carrying 
a pointer. The finder is caused mechan- 
ically to travel as the car advances, front 
the left to the right end of the slot in 
the case, moving successively from one 
pair of mileage and direction bands to 
the next. At the approach to each turn 
In the rente, the Instrument makes an 
audible signal and the little red pointer 
on the finder points to letters on the di- 
rection band, .giving the next direction to 
be followed, while marks on the finder 
coincide with divisions on the mileage 
band to the right of the direction band 
showing the exact distance to the next 
turn Thus, the driver cannot Inatten- 
tively pass a fork or turn, as ho will be 
reminded of It before reaching the turn- 
ing place. 

A small electric light is attached to 
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case operated by a tbumb-eorew outside, 
by which the mechanism can be thrown 
out of operation when making a side trip 
to permit the cylinder to be turned at 
will when resetting the Instrument. The 
tot«l of the mileage bands represents a 
distance of 200 miles, and, according 
the number of turns in It, a route of 
from 60 to L80 mtlee oas bo Indioated 
with one setting of tho bands. 

To reset the Instrument tor any given 
route before starting on It, the cue Is 
opened and the cylinder removed. The 
teleecoplng part la drawn out and the 
bands alt slipped off upon It from toe 
larger portion. They are then reaaaem- 
bled on the outer tube of the cylinder 
with the marks on each in a certain re- 
lation to the' others aecording to a ronto 
key that la furnlahed by the numnfec- 
turera of toe Instrument. This can te 
done very easily and QUlakly, but it 'la 
hardly necessary to go Into an explana- 
tion of the preciee prhoeee here. When 
the whole route has been trhtwfertefi to, 
the cylinder In tola way the oyttotor to 
replaoed to the case and lookad )ir g 
thumhacrew at the snE Tha BnOae UML 
pointer eve altd bach to the txbrimt IWt; 
of toe dial and the oylioder to Mtotoo# 
luntU toe line on the finder to «ltoe«tol 
to itae'wlto tho first 
point on ^toe witafier. '^'«)to'''4lto«li # 
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SCtiNTiFIC AMERICAN 


«ilml> t<rt(rii»t n«itM In the 
UMl tmtAi. all baaed upon 
iMb ^btal A. A. A. mite booka. 


KOIITE IXDICATOB. 


tlFiietW tbe two inatrumenta deaorlbed 
MW MtoAtad BUtoffiattoally by a flexible 
akaCt, a third dariee la operated by 
th« flAWn at the didyer’a right hand. 
All the Bnehanlem la eoutalned In a 
cyUndrloal ohm 6 Inebee long and 3 
inchoa hi diameter, made entirely of 
fHraae and afatniolum and moiatnre proof. 
Thla caae la riveted to a atout metol 
brnoket Intended to be clamped to the 
ateering oMumn junt below the ateerlng 
wheel where It will be directly under 
the drlver’a oyea and within reach of the 
flngeni without removing the hand from 
the wheel. The mechanlam conaleta of 
two hraaa reela turned by geare that 
ecmtrolied by the amall wheel at 
right hand end of the caae. On the reela 
la wound a atrip or aheet of apeclally 
prepared paper upon which are printed 
all the road directlona and diatancee for 
a given route, and aa the route la tril^'j 
veraed the paper la unwound from one 
reel upon the other, much ae a roll of 
fllnw la uaed In a kodak. 

In the upper tide of the case Is a large 
glaae covered opening through which the 
directlona on the atrip can be read. A 
alngle atrip la long enough to contain all 
the directlona for a route of 250 milee 
(that moat traveled route In America, 
from Kew York to Boeton, 244 milee. be- 
ing on one Mieet). Yet each direction la 
printed in a aeparate paragraph in plain 
type and with arrowa Indicating the di- 
rection and angle of turn to be made. 
The paragraphs are spaced well apart 
and ^e worda well aeparated. An Im- 
portant feature of the Inatructlone le 
that each one carriea the traveler be- 
yond a turn onto a straight atretch be- 
fore giving a new direction, whereas the 
guide hooka take hire to a point and then 
give new directions, which la aometlmea 
confusing. Distances from the starting 
polht are given in all paragraphs In 
milea and tenths of a mile, and prominent 
land marks are mentioned 

The reela and paper strip are easily re- 
movable, and can be withdrawn from the 
right hahd end of the cylinder with the 
operating wheel. A freefa atrip hearing 
directlona for another route or a con- 
tinuation of the same one can be sub- 
stituted quickly for the uaed atrip— 
which can, of course, be used again at 
any time. Attached to the removable 
mechanism Is a small dry battery and u 
2%-oandle-power electric light When 
darkness falls, the moving of a switch 
on the outside of the rase turns on the 
tight which glows behind the translu<ient 
paper and brings the printing out In 
strong silhouette. 

Because’ this guid^ la not driven from 
the road wb’eel, It is neceosary to use an 
odometar tat oonnectlon with It to show 
the dtotMtoas tAtveled by tte car In order 
that tha direottona cai be foilowe'd at the 
right places on the road, 

Prtoas tor the several mechanical road 
gaMes dasertbed hre |75, 2fl0,«.and. 936, 
redlientively. and extra route cardA or 
stripe ark 29 eauts Utah. With every In- 
otrnnmHt hoagiit' la given n set of dlrec- 
tlMif tor a anmber of touw. In one case 
fhd egt bomptitaea tyrelve oai^ tat an- 
other h ea^i^im of rontea eovw tog 3,000 
mt^'tai ,dl»y'>kec«tor:A?''tltof!WMto9tY 
at Ctouihgwhtt^ in 


of her routoil 
QgiB to toitoO ttllea. . 



In the meet elBolent manner by 
hapd. This same machine can be used 
lor reaming out the valve-pockets of 
four cylinders at once by aubatltuUng 
reamers In the obucke for the flat-ended 
tools that lit In the valve slots. 

All of the machines and tools so far 
described are for the rapid manufacture 
of parts In quantities, but in order to 
obtain the greatest efficiency from a 
plant, these machines must be supple- 
mented by a ayatem that provides for 
the equally rapid disposal of the parts 
so completed. In other words, the 
product of the machines must not he 
allowed to accumulate to such an extent 
that the tools will be forced to remain 
idle for any appreciable length of time. 
In an automobile plant, the only way to 
dispoee of theee pieces as they are 
manufactured Is to sssemble them Into 
the various parts that go to make up 
the completed motor car, and this meana 
an aasembllng system and organization 
as perfect and efficient aa that required 
In the machine shop proper. Such a 
ayatem has been carried to so high a 
state of efflelency In one of the targe fac- 
tories that 36 cars have been completely 
assembled In one day by a force of 30 
men— and that is quick work consider- 
ing the fact that these cars grow In a 
single day from the bins in which the 
smallest parts are kept to the completed 
machine, ready to race around the test- 
ing track. 

TEAJfWOBK THE KETNOTE OK MtICCBSS 

The keynote to this wonderful system 
is "teamwork," and by so grouping the 
men that three can work on two cars at 
once, each knows exactly what ho has to 
do and Is ablo to keep out of the way 
of the ofhera Each team of three men 
continues to work on the two cars until 
both are entirety cotupleted, atid they 
thqu devote their energies to the next 
pair. None of the men needs to step 
more than three paces from the frames 
that form the nucleus on which each car 
Is erected, for the proper number of 
parts for the two machines are supplied 
by the stock-room attendants, who wheel 
them in as required in small trucks di- 
vided Into couipartments to accommo- 
date the pieces of various sizes. Differ- 
ential pulleys that run on an overhead 
track passing In front of each frame; 
allow heavy parts, atich as motors, rear' 
axles, and transmissions, (o be set In 
place easily, and as all parts are prac- 
tically iutcrcbangeable when they leave 
the machine shop, hut very little fitting 
is required. This is in striking i-outrast 
to the old days of the "built-up” cars, 
when each part had to receive Individ- 1 
ual attention and to be fitted to Its own | 
special place. In the early days of auto- ' 
moblllng there were almost as many 
types and varistles of chassis and bodies 
there wore users of the cars. One 
shop might turn out a dozen varieties ; 
of ebassU, each interchangeable with as ! 
many more different kinds of bodies, 
and the result was that no maker's 
product could be termed strictly uni- 
form The production of parts by ma- 
-hliie tools, however, has brought about 
k striking change, and to-day we find 
the majority of manufacturers confining 
themselves to two, or at the most, three, 
sizes of chassis. In amue Instances the 
entire plant is devoted to the manufac- 
ture of but a single type of chassis, and 
when this is done, aach workman and 
chine can concentrate their ef- 
forts on the paru of this onb product. 

Body building la generally considered 
to be alfghtly distinct from automobile 
manufacturing, and aUbdugb many 
plants have departments in which thtai| 
work is done. It Is ususfly classed ssj 
carriage mpker'a art. This tact, how-j 
ever, enables factories that make but one 
type of chaaala to give their oiutomera 
the ehotaw of se^ral "tyl«a of Itodlm,' 


sr milM oonaliter thit litis plant 
tomiag ont aoeami wtoltoa of com- 1 

.Hrod* 
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AUTOMOBILK 

CYLINDER OIL 


Auiiimoliilr ( V 1 1 11 il i r Oil i. 
mmplv required m hilirii ,ite .mil 
burn up ileuniy 

The priseiue nf tiodv iiutki ,iii 
od liihru.ite 

4] rreediiiii fruni ini|iuiilic, in, ikes 
It burn cleanly 


HAVOLINE 

OIL 

19 PoawiMcii tilt luiiu' liibrii .ilin|r 
« bmly a« other oiln (Iicbt, medium, 

and beavv); but it bums rle.iner bi- 
(.luse It has been filtered freer from 
carlmn impiiritu.s Thai's qc/q - 

*'Jf makes a di fere nee.'"' 

Write for Booklet on “The Common .Sms. of Aiitomobilt 1 iil.ni.iimn " 

HAVOLINK OIJ- CO , 120 U tlltam .Street, M'W ^ORK 
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Standard tactical Numbing 

By R. M, STARBUCK 

Author of " Modom Plumbing IHualrsted," etc , etc. 

Octavo (6)^x9 '4 inche*). 406 Paget. 347 Illuttrationt. Pnee 93.00 


T his » a complete practical treatise covering the subject of 
modem plumbing in all its branches, a large amount of space 
being devoted to a very complete and practical treatment of the 
subject of Hot Water Supply, Circulation 
and Range Boiler Work. Every phase of 
the subject is fully treated, making it an indis- 
pensable work to the Master Plumber, Jour- 
neyman Plumber and Apprentice. 

The illustrations, of which there are three 
hundred and forty-seven, one hundred being 
full page plates, were drawn expressly for this 
book, and show the most modem and best 
American practice in plumbing construction. 
It treats exhaustively of the skilled work of 
the plumber and of the theory underlying plumbing devices and 
operations, and commends itself at once to every one working in 
any branch of the plumbing trade. Another vuuable feature is 
the special chapter on drawing for plumbers. 

Following is a list of the chapters : 

!w^* U*- lll-Joint Wiping, 

•y— WjA. V— Trap*. VI— SiphonmotTnpt. Vli — Ventmg. VIII— Conhnuou.. 

IX—Houie Seww and Sewer ConiwclioM. X— Houie Dram. XI Soil 
1“ ' Xll—Maio Trap and Ftedi-Aif lotel. XIII - Floor, Yaid, Cellar 
DVaun, Raia Leadeti. ale. XIV— Fbihire Wata*. XV-Water.ao»W. XVI Ven- 
XVlU-Reiidence Plumbing. XIX 
^ Hnlew, Sclioob, Faclmiea S<alilai,<tc. XX — ModMn Country Piumbing 
XX!— Fikudon of Sewage aad Water Supply. XXII— Hot and Cold Supply. XXlll 
®***;f*« Clteola^ XXIV-Creali^ Pipe*. XXV- R.nge Boiler 
SSyjS'.’* Walw for Lai« Bwldhtga XX^I-Water Lilt and In. Um 

Cwi at eto a* Im HolWalar Boiler* j Heating ol Radiation by Supply 
SyWeai. XJ®2— THaory (or iIh PhaalMt. XXX— Drawntguii the Plumber, 
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SCIIKTIFIC AMBBICAN 




Important and 
Instructive 
Articles on 

Aviation 


I N the Scientific A merican Sup- 
plement we have publkhed in 
the pa*t few years papers by 
some of the more eminent phyocists 
and engmeers on flymg machmes. 
No book thus far published is so 
complete and so authoritative as 
these articles. The range of the 
articles is wide, covenng as it does 
the theoretical side of aviation as 
well as those more practical aspects 
which deal with the construction of 
machines. The following is a par- 
tial list of the more important ar- 
ticles which have appeared in the 
Scientific American Supplement; 
see special note below, 
q 1616, 1817, 1618, 1819, 1820, 1821 
■nd 1822 Th* Practice aiid Theory 
of Aviation. By Grover OrveUndLoea- 
ing, A. M. This is the most compact 
paper on aeroolanes that has probably 
ever been published, bourteen biplanes 
and monoplanes are described in detail, 
and illustraied with scale drawings, name- 
ly, the Farman, Cody, Curtiss, >Vriehl, 
Voisin (old model), Voisin (new modd), 
and Sommer biplanes, and the Antoinette, 
Santos-Dumont. Bienot XI, Blenot XII, 
Grade, Pellerie and Pfitzner monoplanes. 
The proper diuienaoniug o{ aeroplane 
surfaces, as deduced by famous experi. 
menters from then tests, u also considered 
Taken as a whole this series of seven 
papers constitutes an admirable lest book. 


Blenot s successful monoplane is the rowll 
of ten years of daring and penious ezpen- 
ment. In tliu paper will be found an in- 
structive description of the evolubon of 
the present succeuful Blenot monoplane, 
illustrated wbh diagrams and photographs. 
Q 1766. The Feimaa Biplnne. A 
complete desenphon of the Farman bi- 


Q 1 767. The Sentoa-Dumont Mono- 
pisuie. An illustrated article desenbrng 
the Demoiselle, the smallest and one ^ 
the fastest machmes thus far made 
Sketches accompany the article, showiiw 
the details of the construction and control, 
q 1582 How to Make • Gliding 
Mnehino. Full details and drawmip 
which will enable anyone to make a gbder 
for $15.00 


q Elach number of the SupfilemenI costs 
ten cents, mailed, and you can order as 
many of them as you wish. A set of 
papers containing all the articlet above 
raenboned will be matled for $1.20 


SPECIAL NOTE 

§[ We will mail [^atis] 
a list of many additional 
important papers, in the 
Supplement, treating of 
aeronautics. Ask for list A 


Order from your rmttdeaier, or from 

MlJNN & COMPAmTs /rc. 

’PtAitihen, 361 BroasKvay, N«w York , 


uot w<o«ld htt oonflattd ia ^iil 4aaica o( tong. All vera loadad ta ^ aiitlddlfaa 
bona-fide antomoblla. espoeity. Only laaoUaa aara aonttMtafl 

IndloatUnu now point to tha fact that, and of thaaa 46 reatdiad IQlwadkaa 
In the near future, the nanufacture of tohedule time and 40 got baok to Ohloago 
pleasure cars will be conSned to two within the time allotment. There ware 
classes of plsnta—those for the oonstruo- IS perfect rosd scores. A Brush paokage 
tion of high-powered osrs, snd the others delivery wsgon carrying 6S6 pounds, and 
devoting their energies to the product of a Oramm truck carrying 6.200 pounds 
the light, low priced machine. But In both made clean road scores snd psaaed 
addition there are the encouraging pres- the technical ezamlnatloD at tha and of 
ent and the tremendous future posslbili- tne test without s single demerit The 
ties open to the commercial car, and It distance covered was 108 miles the first 
is probable that the same distinctions as day and 104 miles the second day. 
those mentioned above will be made In The foregoing contests serve not only 
regard to the manufacture of this class to show the Interest taken in this sub- 
of motor vehicles. As machines and Ject, but also how the vehicles 
tools are Introduced that are capable of depended upon to get there and baok 
performing the most efficient work on considerable dletances on city and 
parts of a certain design or sise, the va- try roads and about what the running 
rlety of styles and models of cars that coat Is for fuel or current consumption 
can bo constructed economically may be and lubricating oil or grease, 
said to decrease with the Increase of Another notable Indication of Interest 


duplicate parts production. and activity Is the plan for the national 

automobile shows this winter. In New 

Mntnr Tnirlc va. thp Madison Square Garden, in Chi- 
me motor ITUCK VS. tne ^ CoIUeum, and In Phlladel 

Morse. phla the shows will continue for tw< 

(Continued from pope 87.) weeks, the second week In each city be- 

Mlller gasoline truck in the 3,000 to 6,000 Ing devoted to an exhibition of commer- 
puunds’ capacity class won first prises In clal motor vehicles. The biggest and 
the manufacturers' and private owners' moat representative display of these ma- 
dlvlsIoiiB with a record of a ton-mtie chines will be the one In Chicago, at 
cost for gasoline and lubricating oil of which forty-sis manufacturing concerns 
only $0 00766, or slightly more than % or selling agencies will make displays 
of a cent. An Autocar gasoline delivery during the week from February 6th to 
wagon owned by Wanamaker’s departs 11th The second largest will be In New 
inent store, was given first prise in the York at Madison Squat e Garden, Janu- 
;Ihs8 for 3,000 pounds or leas, with an ex- ary 16th to 21at. at which there will be 
lense for the Items named of $0 00898. 34 exhibitors of commercial vehicles. 
And a FVanklln gasoline air-cooled truck The exhibition in New York at Grand 
In the manufacturers' division for the Central Palace, December 81st to January 
lamc weight class, won first prize with a 7th, allotted space to one-half as msny 
'ost of $0.01286 per ton-mile. A General commercial vehicle makers as to pleasure 
Vehicle electric truck took first prize In car manufacturers, 
the 3,000 to 6,000 pounds class with an It would require volumes to tell of the 
iperatlug coat of $0,007, or 7/10 of a cent excellent work that Is being done by 
;pr ton mile, and another truck of the motor wagons In almost an endless 
ame make won first prize In the 8,000 variety of buatneases. They are giving 
pounds or less class with a current con- satisfaction In many parts of the coun- 



Wanzer i 
Monoplane 




a anotner irucit or me mowr wagons m almost an endless rV 

first prize In the 8,000 variety of businesses. They are giving )fc' 

pounds or less class with a current con- satisfaction In many parts of the coun- fuSSiiwfc as •«*««». | 

sumption and lubricating oil cost of l try In express service, both in the city C. M. WANZER, I 

cent a ton-mile. and between cities; and in the wholesale 

The Boston contest, October 21et and and retail grocery, meat, drug, beer, min- 

22nd, was to Newburyport and return, eral water, bakery, produce, drygoods, RUBBE2R.. 

through liOwell, Lawrence, Haverhill, furniture, plamx clothing, coal, hardware, p*RUbsnUMikC0.,iii4wastaMSAT. B'Mts'n V 

Salem, and Lynn, a total distance of lumber, and msny other trades. All that 

118 7 miles There were 37 partlclpaOng can be done In the limited space here I III 

machines, of which 32 finished, 24 of available for the subject Is to give a m rOT do."is» i-Tibt^ st., MiiwanSsV. 

them with clean road scores— that Is, few concrete examples that show the en- Tg A iferjesia Jfimnmnutmtere. BstIbs sn wtsb- 

having maintained the schedule within durance, capability, and economy of the 

half a minute. All were gasoline ma- mschlnee. rs tweuw. tirtamu grow, on um, Mwuie. 

chines Prize winners were as follows: A recent evidence of the endurance of 
Wsrren-Detrolt, 1,000 pounds or less, ton- the motor truck Is furnished by a trip 
mile running cost, $0 0248 ; Autocar, 1,000 made in October from Detroit to New ; 

to 3,000 pounds, ton-mile cost, $0.0103; York by a one-ton Grabowsky truck. 

Franklin, same weight class, ton-mile The vehicle carried considerably more | 

cost, $0 0068; Frayer-MiUer (Kelly), than its full rated load capacity and j 

6.000 to 8,000 pounds, ton-mile cost, three men rode In It all the way. The ^ — — — 

$0.0091 route was through Canada from Detroit LetUBDoYoor 

In the New York contest, October 28th to Niagara Falls, thence to Buffalo, Ro- ^ # : — 

to 29th, there were 49 contestants, of Chester, and down the Mohawk and Hud- W— factWHf 

which number 26 were gasoline and 28 son River valleys to the metropolie— a TUUY^AUC MI^CO., la Sum St., CMCAQO 
electric More than half made perfect total distance of nearly 1,000 miles as mmiTiniii- W PitMtid IriMn, Mnilb 
road scores and only 6 had any mechant- given by automobile route booke. The m». MUtt gsiHiiqi, Iwiiiewtai i>wm, 
cal trouble The big gasoline trucks In trip whs made on 99 gallone of gasoline, ‘•**^ iiiumsi.kii, see-see s< An ., a>w Veru 

the transfer division were required to IV pints of lubricating oU, and 7 pounds Mcilei ArtfcleS awl McMI SfedlltleS 

cover 66 miles each day. while the gaao- Of grease.’ The running time was 68 - 

line and electric delivery wagons had to hours, 6 minutes, or an average rate of «■ vJUuaMKt atfst, oo,, Tw w. eil cM«ag» 

cover only 30 or 46 mllee, according to more than 18 miles an hour. It Is said ^ 

classlflcatloa. A special prise was given that no repairs were made during thR> 
an Autocar delivery wagon owned by trip, and the only replaeement was a 
Wanamaker, which made a record of a spark plug. Following this run. the same iils i Agro ' a ' ewwwis ' tisw^TA ' L' " imcv- 
total operating cost of only 1 cent a mile machine took part In the oommsrcial pUUtiS Asfiim smtailMi 
per ton carried. A Kelly (Frayer-Mlller) vehicle oontest In New York, covering 48 »■ 7- gMiKhO t4 fiatiert Zfresi. SeeTert. 
gas truck In the 8,000 to 6,000 pounds miles on two successive days, with 100 SOUTHERN NTNiNPINN 4 liFfii ON 
class showed an operating cost of $0.0086, enforced stops each day, and finishing 

tind a Sampbon gas truck In the 6,000 to with a perfect score each day. ... . - _“'.*” *»*^“*- ***»■ 

0,(100 pounds class carried Its full load at An example of the ability of a motor 

a cost of $0.0088. A General Vehicle eleo- truck to do work that OMild not be dou .. 'IMk A. 

trie truck carried 6 tons throughout the at all with horses la fniHUffisd by sn^ ^ ' 

two-days’ trial over city snd suburban emergency shlpmsnt of motoreyolSf 
streets at 4/10 of a cent per ton-mile. from Springfield, Mass., to New Y(BVk 
In the Chicago trials hsld the same during the recent expreat strlk* (or KhtS’, 
week, raw, windy weather prevented ye- ment by steamer to Bngiand, where tU 
curing accurate operating cost daU motorcyeles were tp be WhlMted (tt tlkh' 
blowing away the confetti that marked LoodMi automobile show. iM/PIrvit tljlte 
the route to Milwaukee atod back, so that prstehted shipping by .(Might, So 
some of the drivers lost the road, one tMSve nwoblnes were Mgfiotf da « 40$^ 
driving as much as forty miles •farther motor tnPk find left fiMtbiY 
tnan the length of the cottree. However, o’chMk P. X. ea OetobeV IMh. Ah IW 
there were 61 contesting vehkdes, rsOg- Olglit Vtop (roai U P. H. tg 7 A, 11- 
ling In capacity from 606 'llimKao 
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'|ilMKjk^<'iwwlM4'I^ Torit Mty At. 5 1 
<.V.|'..'|jf[;''''ni« tmenA ^»f« a»outl 

i SM inll«|i> «ia tiw iv«r«|e r«t» o( tmT«l | 

a 16 lOUM u JWHir. The tmly delay 
vdttled hy th* BlttkhxK ot a wheel 
tn «aod at Wlhdeor, Conn., naulrlBg 
ilk lwA to extricate it 
Again, during the military maneuvere 
i|t Chiokamauga from June 87th to July 
diet Heat year, a White gaeoline truck of 
1% tone’ capacity carried euppllea and 
anununitioa from Chattanooga to Chiok- 
amaiAga, eleven mllee. Much of the time 
it rained, yet the machine averaged prac- 
tically 60 mllee a day, moving an average 
of 6,796 pounds dally. The total mileage 
tor the period of elig htly more than one 
month was 1,866 miles, and the aggregate 
amount ot freight moved, 881,468 pounds 
The total cost of the operation was 
1107.69, covering 810 gallons of gssollne, 
37 gallons of oil, tire repairs and de- 
preciation, and mlecellaneous Itema. 
Based on the performance of this one 
truck, all the freight that could be moved 
by the 46 horse and mule teams (16 of 
them double teams) could be moved by 
four 1%-ton trucks and six S-ton trucks. 
ITie cost ot the operation would be less 
than halt, and the number of men re- 
quired only one-quarter. 

Average results obtained with a num- 
ber of vehicles In the bands of different 
owners engaged in various tradee and 
extending over conaldorable periods give 
the best basis for arriving at what can 
be expected by other users. Actual coat 
records of twenty Chase motor wagons 
of 600, 1,000 and 1,600 pounds’ capacity, 
as used in Syracuse by us many different 
lines ot business for periods of 6 to 32 
months, show an average cost per month 
for maintenance and repairs, exclusive of 
tires and batteries, but Including repairs 
due to carelessness and accidents, of flS 86 
Iter month per car. An estimate of the 
cost per year of running and maintaining 
one of these wagons, which covers 60 
miles a day with a consumption of one 
gallon of fuel to every 14 miles. Is $1,817, 
figuring depreciation at 30 per cent, re- 
palra at $160, and tires at $60 As com- 
pared with this the maintenance of two 
one-horse wagons, at a total estimated 
cost of $88 a week, would amount to 
$8,118. The resultant saving by the 
employment of the motor vehicle amounts 
to $896 — almost enough to pay for the 
machine the first year. 

A dry goods firm In the hilly city of 
Allentown, Pa., furnishes the following 
comparative statement of the cost of 
using an International auto wagon of 
800 pounds capacity, fitted with high 
wheels and narrow aotld tlrea, for one 
ittonth, and of doing the same work with 
two horse-drawn wagons: 

MOTOR WAOON. 

Driver's wages $60.00 

Boy’s wages 84,00 

Gasoline, at 14 Mi cents.. 87.69 


$188.46 

UOHall WAOONS. 

Wages for two drivers. . . $104.00 

Wages far two boys 82.00 

Feed, etc., for two horses. 8^1,00 

*171.00 

.188.46 

Saved In one month.. $48.66 
The fOregotng showing is the more re- 
markable because while repairs to the 
motor wagon are Included, no Item' ap- 
^rs for repairs to the horse wagons or 
hsmsss or for shoeing. The same firm 
(^atw tihat the btetoio eoM p«r month 
tot thq motor ftMU oil, rent. 

Mid topnlra Is fio, M ^Mt *60 for 
font, nho«lh*> a, 

, twodwroo servlcsk 

' Cito ViMtos « ofM. drtttot’ *«; «^.;iayed. 

> m# tmtfdMmitiMMto ia 

. fs iim to tttn, 'ini|lur'|m^o*iwf6ii6hied 
AM (itot ,,j»wi. 

dftW'to torgd ihs 

4 


the wages of one or two drivers and 
oftan of helpers’ wages as well, and that 
the apace required for storage is not only ‘ 
reduced this much, but that each motor I 
wagon requires only from one-half to ! 
two-thirds the actual space needed for j 
one wagon and one horse and no space i 
is necessary for the storage of bulky hay 
and feed. 

Motor trucks and wagons are built for , 
almost every conceivable purpose for 
which horses and wagons are used, even 
for work In farm fields, for road building. ^ 
hauling milk, ice, household goods, for 
street sweeping and sprinkling, and many 
other special purposes. In design and 
construction they vary as widely as 
pleasure cars ever did, and in carrying 
capacity range from the 100 pounds or 
more that can be carried in parcel de- 
livery tricycles to 7 and 10 tons moved 
by massive trucks. Speaking very broad 
ly, there may be said to be two standard 
forms of construction; for the better 
trucks of 2 and 3 tons and upward, the 
use of a vertical four-cylinder motor In 
front, sliding gear transmission, differen- 
tial countershaft and side chain drive, 
and for delivery wagons and light trucks 
of one and IVj tons capacity, double- 
cylinder opposed horizontal motors 
placed either in front under a hood 
crosswise of the frame, or under the body 
of the vehicle length wls<! of the chassis 
When the horizontal motor Is used plane- 
tary transmission is frequently employed, 
with single chain drive to the counter- 
shaft, though In some makes sliding 
gears end shaft drive are employed 
Water-cooled and alr-coolod and four- 
cycle and two-cycle motors are used In 
different makes, each having Its advo- 
cates 


The Small Inexpensiye Garage 

(foneinucd from pope $2.) 
mentioned that a plain frame garage 12 
by 18 feet, with hip roof covered with 
eodar shingles, finished outside In stucco 
and plastered and whitewashed Inside, 
cost the purchaser $200 when bought 
with a new house. The cost to the build- 1 
er is believed to have been In excess of I 
this amount. 


Different manufacturing companies have 
different methods of construction, but the j 
underlying Idea In all so-called portable , 
garages is that they are ready made and 
assembled In sections so that they can 
be easily and quickly put together with- 
out measuring, cutting, Joining, and nail- 
ing, as In the ordinary building To 
take a typical example, one company 
makes all of Its portable buildings meas- 
uring up to 11 by 15 feet with each side 
and end wall In one section and each 
side of the roof In one section Any 
one of these pieces can be handled by 
two men. This method reduces the Joints 
to the least possible number and results 
in a strong, tight, and weatherproof 
bnildlng. Frames for the wall sections 
are of 8-lnch cypress, with studding 
placed 14 Inches center to center The 
corner Joints are drawn firmly together 
with S-lncli lag screws. A special weather- 
proof lining is stretched over the frame 
and on top of this is nailed cypress ur | 
red cedar siding. Roof soctloqs are made 
in a similar way, and where they meet ! 
at the ridge they are capped with a 3 I 
by 3-iiioh ridge pole milled out to fit' 
closely over the ridge boards. The raft- 
ers are notched at the tower end to fit 
the top of the aide walls and are fas- 
tened two feet from the (op on the inside 
with odllar beams to prevent spreading 
of the rafters and scagglng of the roof 
The floor is made in several eeotlons, 
tongued and grooved to fit tightly to- 
gether when the building is erected. 
Bpruce joints and North OaroUtia pine 
% inch thick are used In the construc- 
tion, which is built to carry a weight 
of four tons. Doors are hand-made and 
trang on 14-tneh plate hingea. They are 
fltto* wtfh Tale look and foot and chain 
koto . Windows aro hone from the top 



i'ANADWM HOLDS THkM ALL lOOETHER 

“Amervan” Ferro Vanadium 

TMf M^STI'R ALLOT 

Vanadium Steel made from the right kind of Ferro Vanadium 
and submitted to the right kind of heat treatment is the highest 
type of steel known to the metallurgical world. There is abso- 
lutely nothing beyond it for strength, toughness, durability, free- 
dom from fatigue and crystallization, and general all round 
workability. 

The most important factor in making good Vanadium Steel 
IS the quality of the Ferro Vanadium by which the Vanadium 
is introduced 

The determination of the proper chemical composition of 
Ferro Vanadium is a vital matter, and requires expert knowledge. 
The manufacture of the right Ferro Vanadium requires good 
ores, infinite precaution, factory methods as precise and accurate 
as laboratory methods, and unceasing analysis — to make sure. 

The American Vanadium Company cominernaliicd Ferro V.iiwdumi 
It controls rich and extensive mines; has studied Vanadium from every 
ttandpoim and operates the ),irgest and most complete faetory in the woild 
for the production of Vanadium Alloys 

We guarantee our Vanadium Alloys to be right, and vou can insure the 
quality of your Vanadium Steel purchases only I'v insisting that yoar steel 
maker employ "Amarvan"-- the tried and proved and proper 

FERRO VANADIUM 

Shipments in any quantity to any reasonable analysis or vanadium content 
Booklets containing tests, directions, results, etc., on receipt of 111 cents 
to cover jmstage. 

AMERICAN VANADIUM COMPANY 

111 FRICK, BLDO , PITTSBURGH, PA 


Tires 10% Oversize 
No^Rim-Cut Tires 


OoasiyMr dn aalu trebiMl la«t jraar 
— jnnilMd to gSAOOJIOO. SUty-foiar 
makm of tko boat motor con havo 
coBiractod for Coodyaan for 1911. All 
becaoM Cossdyoar tiro*— tbo ovaraiao, 
No-Rim-CBt tiroa— cut tiro bill* in two. 

We have sold half a million Goodyear 
No-Rim-Cut tires — the bookless tire— 
the tire with our patented braided wire 
base. We have run them deflated in 
a hundred tests— as far as 20 miles. 
In all this experience there baa never 
been a single Instance of rim -cutting. 

It is utterly impossible to rim-cut 
these tires, no mat- 
ter how far one I 
runs after a punc- I 
tore. We figure I fl V 

that this feature, I i Iff UU/I 


Goodyear tires average 10% over 
the rated size. That means 10% more 
tire— more carrying capacity— to take 
care of the extras you add onto a car. 

That extra size, with the average car, 
adds 25% to the tire mileage. It saves 
blow-outs. It cuts another fourth from 
one’s tire bills. 

These two feetnres together are aav. 
big meter car owners million* of ctollare 
on tiros. Last year thousand* of men paid 
20% extra to got thorn. ThU year— bo« 
ceiuo of multiplied produetion-they 


car owners should 
know. And they are 
told in B fasclnsting 
way. Please send us 
Tuur address foi It, 
Make a note so yon 
don't forgst. 


HOW TO MAKE A lOO-MILE 
WIRELESS TELEGRAPH OUTHT 
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MUNN * COMPANY, /ae„ 361 BROADWAY, NEW YORK 
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P/IRIS 
GARTERS 
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and awing In or out. flpadal wntfla- tba roof ta ataiflar mcMoub. 
tora carry oft ttae fumea and odor of gaao* to haary galraatoed atoott oMid pwMAa : 
llBo. Bvory garage to painted according emtMoaed and roof oocdlgM flotod la i 
to aperlfloattona of the buyer, with aev* toaltatton of tning. No *toaailBg wrhyt*-i 
oral coata of good paint. If deafred, a ever la required and no iraod to toiad. | 
pit will be cut In the floor, and on order The conatructloo to unique and thto to 
the garage will be furnlabed at extra btriiOTed to be the flrat atrlctly ftraproot 
coat with a tool cheat, robe rack, and portable garage ever put In the market 
cheuffeur'a room By ingenloua architectural and atruo^ 

Tbeae garagea are aupplled In aeveral tural methoda, the aiding, roofing, Ttdgea, 
Htylea, with either gable or hip roof, gabiea, cornlcea. ailla and Ue roda are 
Slaea range from 9 by 12 feat to 18 by made to Interlock and aupport one ao’ 
40 feet, and prleea run from $136 to 1825. other All material to ahlpped tn unit 
Every garage la guaranteed for ten years, gectlona with patent Interlocking edges 
Two or three men with no knowledge ..^ady ,or Immediate erection. One or 
whatever of carpentering can put up one two daya aufllcea for the complete ereo- 
of the garagea easily by following the tion by unakllled labor, according to the 
directions that come with them, as all of the atruoture. A common atoe to 


wSyi CMdto and rapeSed m todowi on IS I 


sections are marked plainly to corre-Lj ^y 20 feet, but they are also fur- I mJis toV 


lasNatw dw Ml SI a MBrtaga. 


spond to the plans The only tools Ljajjaj 14. 16 and 18 foot widths 

needed are a wrench, a hammer, and a In any deelred length In multiples 
.screwdriver j g ^ 

Another type of ready-made garage laju trucks, aide 

furnished “knockdown." completelyr g„g ^ jj ^ entrance 


USARN TELEQRAPHY\ 


furnished “knockdown." completely ^ jj entrance 

framed and ready for erection, which g the opening, 

costs approximately »25 for carpenter galvanised steel anchors provide 

hire Bach piece of lumber Is cut to ^ t„„ad«tlon that carries angle-iron sill, 

template In he factory and numbered to g^tached. I 

correspond to numbers shown on he galv.nl.ed ' 

oc on p ans sen **■ ® metal frames. Windows may be Inserted 

This material Is hundletl together and . ^ \ _ 

shipped and can be put together by an *“ other panel two feet from any 

ordinary carpenter without any difficulty, f ‘“T”* 

One priming coat of paint to applied to *“ ‘ 

the lumber ***® purchaser can vary the alse and ar- 

ti* ..... -j . rangement within rather broad limita. 

Hardwood posts 3 feet 6 inches long . .. 

. i. . .u * No floor to furnished except on order and 

are furnished to be set In the ground ^ ^ . ..... ^ . 

at each point of support for the en- extra c«,t, as the floor enn be laid In 
trance and girders. There are two lines ‘’‘"f "■ 

of glrdere under the floor to give .up- f obtainable at 

port directly under the ear Glrdera "Wpped with the 

frames, and sills are of large sixe and 

the side walls and roof framing are sub- material Is all galvan- 

staiitlal and well braced throughout All many 

exposed framing Is dressed and of select t**® "‘'*® 




dsfc Mr aSimali aad NklHr m V. 
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houNOold nscMiity, 

With It yen ess Bwad thing* 
lasteatly sad Male*thtai|i«K 
out thi uw of s tsek SIM hsii^ 
awr, or naedls sad thnsA 
Dtys tiirtBiitly--holds fsit 
Th* Mbs U sir tichliSo li am 
no tMlhis boula.wlit^ lOnwlM 


duality of the kind best suited ( 


> represent atone and painted the 


particular purpose for which It Is used green to give the Impression 

Wood specially adapted to resist moist- building with a tile roof, 

ure to used for the floor, so that it will 

dry off quickly after washing the car ^®'’ » 10 by 14 feet 


[^pAGCS 

UOUiO 

nUaiJB 




Matched siding it pet on vertically. The *® ^®’' ®"* Ibe 

material supplied for the roof consists of ^el*bt8 range from 1,860 pounds to 8.b40 

— — surfaced boards to he laid on tight and 

16-lnch <-edar shingles to go on over the Another type of flreproof steel portable 
sheathing. Any desired style, shape. ba" » wood foundation which, 

brand, or arrangement of slate, tin, or however, to embedded In a floor to be 

■■■■■ laatnn. I, i'. Nr» 4 i.ru ' Composition can be applied, however, to *“ concrete, cement, cinders, or as- 

a suit any requirement or style of arebi- Phalt All of th# rest of the construction 

lecture of the residence to metal The uprights are of Iron pipe, „ 

There are six glazed windows, ar- ‘be framing of angle-iron, connected oy iW 

ranged for the best distribution- of light malleable casting and suitably braced, the l|K| wm* 

for examination of the car and making ot T-lron and the rooting of gal- IVw 

repairs. They are set In adjusted slides 8W“- «««»» “«> "* I W ^ 

so that they will not rattle and are fitted ®* galvanised corrugated steel. The I fl ^ 
with strong locks Besides the pair of »»blee are lighted by small wladowe I ■ ^ 

entrance doors, which are braced against binged at the top to swing In and oper- I ■ 

sagging and provided with heavy binges, by corda. These garagM are mode I RJfiS 

strong bolts and chains, there Is a aide Ih both gable and flat roof styles, thOse 

door near the rear end of the garage, with flat roofs selling for lower prices mHH 

where the workbench to placed. This than the others. jjj 

PHOTOGRAPHER’S GUIDE I bench is of good size and has a solid | A combination of wood and iron or ] 

I — m — TO suooMtt plank top A oommodloiie tool and sup- steel to employed tn some portable garage 
k J The 'WELLCOME' P'y or P*''ta cabinet to also provided, constructions One make has founda- "MAJi 

I M'irr '1 *^niro°v®Voii "‘•‘‘Ured against the wall tlone of wood, with wall and roof fyam- 

TO C. 4// ^«/.M ^ of this garage to Ing of Iron pipe and oqgle iron. The 

BusRooniis WKLi.roM* a CO given a priming coat of paint before floor to 2-l«ch hemlock planks, the side h3P| 

^ shipment, which makes a good founda- and end walls douUe beaded mhtched 

f - Tnur PATENTS ^®'' “ ““bsequent coat of any color yeUow pine and the roof corrugated Iron VWW A 

l|^COt*TTOT*fl Tfb md BUSINESS the owner may wish. The garage to given two coatg of paint Inside and oqt. i* Ul 1 1 

r » ARIZONA made In only one else — 14 by 20 feet Prices vary from $96 for A 9 by 12 foot Jia 

outside measurement—and to delivered to $216 for a 16 by 20 foot garage of this 

ro^’^iU'^rli'Ki'^XrorAMyoli'A "".ir .“Inr',:; Ht^any ready to imt conatrucUon. flPI 

unr thouKii.i c.mpiMci Rrifrrnct An, bank rn Aripnm I “P- *•> that sbout all the work that Is When conBtdering the purchase of a ' 

STODDARD INCORPORATING COMPANY, B«i 8606 required to merely to assemble the large garage there is danger of danrlBB too dwtons 

■ built-up sections and drive a few nafls. cToim and making the mkLmTStC ■ 

one that will be found too small. This .to^naii 
M*sr mgy not expect to do mach wotto 
I Can Increase Fireproof motal garages os furnished tbe ear Inside the soroge 0^9 IHMr 
Yonr EamlnQS ^y two or throe eompoatee have undenL Pton to do the washing outtida, bi|t Ul 

«hle advantages for us# tn downtown see- winter there will be nwny tfmsg sitofn 

tlons of cities where building regulations be will Want to tinker with the MaoMiU 

prevent the erection of wooden struo- And When the WAAhlhg efkiUlot )w ^Ifeoi 

ok ahinr^ tures,- and in other looAtlons where the in the ppen. During otltor 'Of ,4 |m 
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proximity of a wooden •orage to frame year there will he rakty aiM 

dwellings would create a fire hASArd And when the ehelter of the h« 

Increase insUNince ratee. some of moot welcome while #$0 101^ AM| 

the sectional frame portable garages, the odJuatmenta .are being ' . . 4l. 

iiictal ones are made on the Interchgage- timee orampad Morklog 

Bbto unit plan, Aide and end walla ora an ghnffiliiAthm., lliMfib 

made In 2-foot wide vertical aeotloas oOd leapt two Ipot and ' 








SCIENTIFIC AMERICAN 



iil^ 
fttal 
ippintiis 

at ill ajiliMk toih«i Mawm% wtxiet. iae 

Sapmnc Am&wcan Supplemei^tt 

bn iMibWiod miHRHnbie pspen of 
imMQM pnc^ vniite, of orer 

20^000 mt bted io k cwefuliy prepared 
caf^OCkw* which wiB be rent free of 
charge to key adcben. Copiei of the 

ScsfiNTiFJc American Suppuement 

cog: 10 oentt each. 


fjif there it any adent 
or engmeering nibiect oo which ipecial 
red. Mine paper* will 


I'be found in 
blUy d irc w e ed by competent authority. 

M A few of the many valuable ardde* 
W the makiDg of experimental apparatu* 
given in the following lift : 

^ ISS4.-llew a TaagMt CalvaoeaMtar 
Can Re Ueed far Making ElMttieal Mm- 

f Cimatfnelkm of Indo- 

Cbar dMgTMu |ivw| 


f im-An EaeSy Made Higk Fro- 
giWMg Awamtau Wkieh Can Bo Ueod 
«• fIMaIn ottkar D'ArMimal or (Min 
KSnmnUb Apluiu«(MiiB]ro(iix<ialk,atwo. 
iecit iparfc kdiictioa eo3. a pw of MM-piat Lay. 
dnki«i.«ad aa m Ja rt a a ca eoS, aod d> tka ap. 

l|1M3aiM lagl Sknple WltelM Tola- 


itMiS.— The Loealion and Erao U an of 
« loa.MBo WMoaa Tol^Mph Station 
nclaaily explainad wkk the help of diagraeu. 
II1S2S.— The htatallation and Adfmt* 
«WM of a lOO-MBo Wiraloa* Tolognph 


tt«S«^11w Making Md tho Uaing of a 


4 IMS.— How to Mako a Magic Laatom. 
f 18BS.— The Conalruotioa of an Eddy 
KUa. 

q ini.-Tko Oamagnitiaation of a 
Waleh H thwevghly daKobcd. 
f I094.-Tko Making of a Rkooatat 
q 14M. 1049 and 1400. Good Artieloa 
on Small Water Motor*. 

4 147S.— How on Eloctric Ovoa Can Bo 
Mad*. 

41433. Tka BnUdiag of a Storage 
Battery. 

4 1S10.--A Sowing Maekkm Motor (Etoe- 
tvielofSknploDoaigii. 

4 189S.-A Wkoatatono Bridge. ■ 

4 1014, 1033 and Il87.-Qood Arlioloa 
anltMwBon Coib. Full deiaik at* given w 
dwi thoorik eananddy he nude by anyone. 
««0B.--Mnw I* Makon Tolonkona. 
il337^A Model Steam Engino u 


f lflM, ISBSand J06O.-HOW «e Mako 

4 1800 and HOd-^Anonld Baromntor*. 

4tiS4.~AWaiBrBatli. 

Cheap Mm Upon Wkkih 
'flwIi'VblHBUa WaA CMSn^SoM. 

Peril , ikLduw gf.Ak';. 

mNtiFic'AimSISm^ 

ceah l0cg|Mi;WiwiB,' .. 
CMbr {mn yoof'liewidiidif 'W fun 


lOt WMklng apace all around the car, wood. By the uao of thea<‘ rotuuma, and 
With axtra room for tka work tiench and , by extending the platforma and bal- 


The bench la moat con- 
veniently located at the rear end of the 
garage, directly in front of a window. 
A building 10 by 14 or 0 by 16 la barely 
large enough to allow apace to work 
around the amalleat runabout, and for 
a small touring car nothing amaller than 
12 by 16 feet is to be recommended — 
12 by 18 or 20 feet la much better. 

In thlH connection It la well to bear 
In mind that length ta more desirable 
than width, because In the event of get- 
ting a new and larger car, the machine la 
very likely to be longer, but little If any 
wider than the old one, unless of course 
a touring oar replaces a runabout. In 
the case of a runabout, the experienced 
automoblUst would recommend getting 
a garage In the flrat place that would bn 
large enough to accommodate a amall 
or medium-eiaed touring oar, well know 
Ing that nearly all ownere of small rnn- 
abouts sooner or later replace them with 
machines of larger capacity and power 


Decoratinsr Madison Square 
Garden for the National 
Automobile Show 


conies, 26,000 square feet of exhibition 
space was gained for the show. Over 
two hundred tons of steel and one mil- 
lion feet of lumber were used in 
constructing the Garden Interior. Two 
monster freight elevators were In- 
stalled to hotst the cars to the galleries. 
These too escape the notice of the visi- 
tor to the show by their Ingenious con- 
cealment behind latticed effeets Atop 
of each alternating column Is an arbor, 
in the center of which Is the emblem 
of the show — a wheel surmounted by 
an American eagle 

There are six staircases loading 
the elevated platform Two of these, 
In the rear of the Interior, 
moved to allow exhibitors to be carried 
to the elevators 

In the general view there are three 
balconies In the rear and In the front 
of the Interior, and but two on either 
Bide The foyer of the Garden la decor- 
ated as never before The visitor posses 
under a big Italian pergola The walls 
are harmoniously decorated with posters 
similar to those used to advertise 
ouB automobile sporting events held 
during the past year. 

Nothing more novel has been Intro- 
duced in decorations than the rustle 
arbor that hoods the Concert Hall The 
woodwork of the arbor Is Adirondack 
silver birch The counters, pillars, 


In the procession of vastly varied 
events which holds forth in New York’s 
blggMt show building, none has yet suc- 
ceeded in effecting more complete trans-, 
formations of the interior of Madison all of rustl. 

Square Garden thgn the annual automo- 
bile shows. While the task of arcom- 
pllshlng this in a new way becomes 
more difflcult each year, the genius of 
the show managers seem to rise to the 
For the forthcoming affair, 
which for the first time in the history 
of the Garden abowa Is to be an ex- 
hibition laating two weeks, from Janu- 
ary 7th to 21st, a new precedent for 
decorative schemes haa been worked out. 

It is said .that nowhere in Burope or 
America has there ever been attempted 
anything like such an elaborate and ar- 
tistic creation for an automobile show 
When It Is said that more than $45,- 
•0 was expended In preparing the set- 
ting for tho sxblblts, only a vague Idea 
Is conveyed of what is presented The 


atructlon. Another novel feature 
found In the Exhibition Hall, which 
transformed Into n Roman garde 
Here the exhibits appear under a htg 
pergola, twenty feet wide, extending all 
about the room The pergola Is sup 
ported by twenty-five Doric columns 
and decorated with ornamental foliage 
Prom behind a balustrade the visitor 
can feast his eyes on a gigantic paint- 
ing of the Riviera which runs alcout the 
wails of the room 

Our Insect-Ridden Timber 

Probably one of the greatest troubles 
that the lumberman and the manufac 
turer have to contend against is the tie 
atructlon of wood by Insects 
I It has been determined by sclontlstH 
motor cars of America’s representative | that Insects of a certain class attack the 
makers attract their usual following of i wood and bark of living trees, and while 
the public, but apart from them the they do not contribute materially 
scenic surrounding Is worth a long trip. I death of the trees, they produce wounds 
Big gardens and tittle gardens, aerial In the bark and wormholes and pinhole 
gardens and underground gardens, make defects In the wood, which result In a 
up the setting for the exhibits. A Ro- depreciation in rommorcial value some- 
man terraced garden of dignified an-hl- times amounting to from five to fifty pei 
tectural design constitutes the decora- 1 cent. 

five theme, and serves as a background | Many times these defects are not de- 
for the exhibits. There is nothing i tectod until after the trees have been cut 
tawdry or cheap In the dec'orattons, and and the logs carried to the mill and have 
there Is much leas ornamentation than 1 been converted Into lumber, and it is 
heretofore, with a conaequent gain- of [not until after the expense of logging 
spacious effect and out-of-door feeling, and manufacture of the defeitlve wood 
White and gold are the dominant eolors has been ascertained, that It is known 


in the Mheme, although green and crim- 
son are strongly In evidence. The 
girders of the big dome are screened by 
a canopy of aoft material, rich azure 
blue in tone, amid which myriad incan- 
descent lamps twinkle. Several massive 
lamps of rustic construction will be pend- j 
ant from the roof. 

The exhl|>1tlon spaces of the main floor 
and elevated platform are covered with 
a carpet of light green hue which adds 
to the out-of-door effect. At brief in- 
tervals along the aisles of the exhibits 
of the arena and elevated platforms are 
ornamental lamppoets, finished In verd- 
branze, which Infarm the vtsltora of the 
names of the eXhtbltors and .direct them 
to the vsMwts departaentB of the show. 

Along both sIdM of the ’ arena are 
richly decorated hone, which eeat about 
1,200 people. Extending around all the 
edge of the ezhlblUnt apace under 
the elevated platform, and tmrerlng np- 
ward to the dome, a eetlea of claaeic 
much to the atateUneea of 
the eEaet Tbeaa are of etmotnral fteel, 
hut are eo elevtrly (UectiM by lattloe 
of ornate! 


much of it must be dlscardi-d 
According to the scientists, there are 
several worms, beetles, borers, and wee- 
vils thrt are responsible for this damage, 
and many others, but those mentioned 
are perhaps the better known 
The oak timber worm, as Its name Ini - 1 
piles, is probably one of the most de- 
structive of tne class just named Knter 
Ing as It does through the wounded bark 
of the oak, or through tho bark at the 
base of broken or dead branches, It ex- 
its ’’pinhole" burrows in all direc- 
tions through solid heart wood 
Chestnut timber does not escape, for 
the chestnut timber worm damages In a 
like manner all chestnut trees, and it is 
well known that practically every tree of 
marketable size Is more or less affected, 
and In some cases, atich a large per- 
centage Is so greatly damaged that the 
product Is reduced to the lowest grade 
This Insect does not confine its opera- 
tions to cbestnuU alone, but attacks oaks, 
and especially the red oak, which they 
damage ae they do the chestnut. 

One of the commonest defects In white 
oak, rook oak, beech, whttewood, or yel- 
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1911 4-h. p. Yale. 9300 

bVltb Boacb Magneto, 9236 
1912 7-b. p. Yale Twin. 9300 

Note the straight line frame and low, 
easy saddle position. All the splendid 
characteristics of the 1910 models are 
retamed, and increased power gained by 
offsettmg the cylinder and increasing the 
lenmh of the stroke. 

We could build more motorcycln if we were 
mete eeaily taliihed ii we didn'l build ibem so 
well YAIX meant QUALITl' the proof is 
in ikr record* of every big enduranre and relia- 
bility conirat 
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low poplar, elm, and many other treea, 

la that known to the tumbar trade aa ^ ^ PUehner.-The goTerm 

"greaap apota,” “patch worm," and “hlaofc Bararla haa undertaken to ralae 

holea.” Thia la cauaed by the tUnher or ^ ^ 500,000 marka 

anibroala beetlee, which make attaoka on ^ expeneea of 

the living aapwood from the time the FUohner’a eouth polar expedition, 

treoa are twenty yeara old until they ^ amount haa already been ralaed 
reach the maximum age. In thla way ,u,*<,rlptlon. 

the black end stained wood detect la ^ . . . „ 

mattered all nd m“1ak Yn! H-a^ 

defect la alao often found in oak and 

f .n,l In hufrfivnn/i Snlahaa *•*** “■ eighth magnl- 


«,p«r ™ tairysjt:a^.v rsJf^ 

“ T’J rT :s "asassasre^SJ^ i® SaaSSSaiEffiSF 

species of pine, the red turpentine beetle , , 

operating In the North and the black „ „ r. wSTSSSA 1t^BS|(Pk®wlS*igSW?iJ«S«h 

beetle In the South They generally at- Insurance Againet Hail. —The Can- ^ 

tack trees with healthy bark, and often ««»lan Province of Alberta contlnuea lU I 

kill areas varying In alae from one to PoP'*!**- P>““ Insuring crops apinat f 1 . ^ ■■! ' L." 

ten square feet. These spots are aubae- hall The latest annual report of the I 

quontly burned off by surface fires, and Territorial Department of A,^‘c«>ture SeS£?«5^£B*ES« 

are then usually referred to as fire shows that In the year 1909, 246,689 acres 1 V£r<>:V!rSSSl/!^^ ~ ^ 

fn^!^Tf'“nJn«nr™n“"R 74 r^^^ ^OT^KcOUSTIC C<5. 1 0» 

White pine trees are also the object of Insurance, and 48,732 acres were L . i. ~r ■ , 7 Vi 1 1 - .. . ,, 

severe attacks by the white pine weevil. Partially Insured The rate varies from 20 — 

and often the value of such trees is re- cents an acre. The total premiums — . - - jp|HBBS9BBBB9iVH99BBBi 

duced from twenty to fifty per cent bte collected, amounted to $84,889, and the THE urswTAS DiTftrs h KUB 

low those of normal development. totallndemnUles paid, to $162,060 M HOW TO BUILD A 5 RF 

Carpenter worms seem to affect the A Strange Heat Wave. — A curious heat ^ _ __ _ I GAS ENGINE AT HCHifi 

white and red oak. so much so that holes wave Is reported to have passed over ^00|) f 16X1016 Suftl tS — - 

made by these Insects are often over an Santa Cruz de Tenerlffe, Canary Islands, . ,, ^ 

Inch In diameter one way by three-quar- during the night of November 3rd and DJi-kiii* anJ Buffin, Oarfils l662jL pTLie ^KribsTira^y aa 

ters of an Inch the other, causing serious 4th At 12;45 A. M the thermometer at the rolUlllllf aan Dun ug Uouiu thowi^ly how a fivekoiwpewat gstaap 

damage to the wood municipal meteorological observatory reg- Thu ii «km ther •rrtUKMOR for FUmnun can be tailt at hooM. CaapkiB woifcii 

One of the most profitable trees In Istered 63 dog P.; It then suddenly rose Sv^^POl^ *ra 0 fusil^^ UN, INVENTOU ui 

the natural forest or on artificial plants- within two minutes to 79 deg P.. and twoSuppUmaSh^klc. 

tlons, and one which would contribute after remaining at the latter temperature “"j ^1SL5!I!!!1 ^Ordat liws your MUHH * CO.. I* 

largely to an Increased timber supply, for a few minutes fell hack suddenly to | jSSt .Ivi "« ‘ *** ** newadasler or from * ^'L 

Is the locust; but owing to the ravages 63 deg P During this time the bare- WEBB HFC. CO., Dapt S, NEWAU, M. i. 

made upon it by the locust borer, In graph showed marked oscillations of pres- 

many localltiea the trees are rendered sure No satisfactory explanation of this 

worthless for commercial purposes. occurrence has been offered A UF C I I 

Aa stated before, there are many other x New Aerologlcal Observatory. —It ® * " * 

examples of Insects which damage the u reported that an aerologlcal observa- IS NOW OBTAINABLE 

wood and bark of living trees, but those tory will be erected next spring on the ,,S?}g* nnffiVi ii *i'- iaro*n??;i ‘nTr' -*‘-?r“ ^r 

mentioned are sufficient to demonstrate Tselberg (altitude 916 meters) by special Kniurd i*«ii »te mrun*. | 

the Importance of Insects In this relation, direction of the Duke of SaxeCoburg- 

Gotha The task of Installing this sta- aciiouLBMiiiTConNPMiv,iMNUiMitH 6 MT«k.l,V.i 

Patents and the Government "" •* — 

borg Observatory Is expected ■IHBBBBBBBBBBBBBHIHUHBHBHHHBBBBBHB 

Employees that an aerologlcal station will shortly 

The iiecunlary benefit to officers and be oiwned on the Peldberg, In the Taunus 
employees of the general government, Mountains. Prussia These will be Im- ^ra nn rki~B gafl 

resulting from Inventions useful to and portant additions to the German network k^9Clol/116U ivXUK/JT V/ wV H wTo 

used by the government, has always been of stations for upper air research. Oer- 

a matter of Interest to inventors gener- many is already far better provided for T mu rx 1-s.lwx- T**! l\sdlM 

ally As a matter of fact, the relation In this respect than any other country. UlVCtlTcLMljr V^HOOow A llG #1 IqE!SB.^ vSIS 
of employer and employee In Its bear- lycrknaa on Dynamic Meteorology.- ^ ' 

Ing upon ownership of patents Issued to The Carnegie Institution has Just i)ub- e-pHg experience of years chooses the evtir detail, tesravidiBg the one perreciiy 
the employee Is frequently a very perplex- llshed "Dynamic Meteorology and Hydro- I motor car of permanence.' speed, fully eunirdlied motor e«r .t I 1500 . 

Ing one In a report to Congi OSS by the graphy," by V. Bjerknes, of the tlnl- * ^Men who know sll the motor This b why motoriets who can tell eny mot. 

Department of Commerce and Labor, the verslty of Christiania Prof. Bjerknes la invariably choose the Ah- 

then Secretary, Mr. Straus, said’ “There one of the most brilliant Investigators In Motorbts who h»»e chenaed sad fiwa 

can be no question ns to the wisdom of the field of dynamic meteorology, and has one”«r w rnotber”or chooM *b**Abbou- ^ ^ ftlilmti Tli 

BO treating the employee Inventor that roeently Introduced some promising new „ 4 ,h ,h t om ,1 s — 

he will not be placed in a more unfavor- methods of research In this subject It and ibt'h^rst work for thb?a^are%y1nirtb( 

able position with regard to bis Inven- is a fact perhaps worthy of passing no- Abbott-wtroU ««• year. w •™** ^^ **’**** _** **'^’*’ 

tlon than Is the case In private life; in tlce that Bjerknes’s memoir is the Car- OuT AgBUciet Report Heevy SbIob osmbriBgttrir*t?U^pto’Sm?iy bSuS 

fact, it would seem to he In the best In- negle Institution's first and only contrlbu- ^ . 1 .. a s. . .. . ' $1500 prica of the Abbott-Dctrolt Inelodea t 

terest of the government, from a Purely tlon to meteoroloity. The allocation of _ ^PPOwUetTOW tO tUngbattopsad wtadableld. 
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HOWTO BUILD A5RP. 
GAS ENGINE AT HCHUE 

la Sebafl^e American Suppltmeole, 1641 
aad 1642. E. F. Lake deaeribea imply tg 
tbomighb how a fivekonepewei gataagme 
can be built at hoBM. Cotapleto woifcia^ 
Aawmga an pablidiod, with azact diiiMa> 
■oai of each part. 9 PtiM fay mail (oe die 
two SuppUmaab, 20c. 
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I Seasoned Motor Car Owners 
' Invariably Choose The J ftbdMWBaB' 

*' experience of years chooses the every detail, to provhMBg the one perfcetly bat- 

I- I motor car of permanence.' aaeed, fully ataadardiicd awtor car at fisoo, 

• * ..*1'" who know all the motor cm xhta b why motorbta whocen tell any motorcar 


’ Write for the Beek ef the Abbett-Detroit 


fact, it would seem to he in the best In- negle Institution's first and only contrlbu- 

terest of the government, from a purely tlon to meteorology. The allocation of 
selfish point of view, to place the em- the Institution’s funds among the sciences 
ployee Inventor In a favorable position seems to outsiders a trifle capricious, 
with respect to valuable Inventions and but Is possibly a case of “first come, first thefi 
discoveries which he may conceive" served." . 

The same report from which the above n,* Paramo^lum.— Of all the min- ”y«ai 
quotation is made, referring to 253 ute creatures with which the globe 
Iiatents which had been granted to of- swarms, there is perhaps none more re- coa 
fleers and employees of the United markable In certain respects than the par- {J^i* 
States for Inventions used by the gov- amoeclum or “slipper animalcule,” aa It yeui 
ernment, says “Of this number, ap- ig sometimes called The most curloua 
proxlmatoly 141 have brought no net re- feature In connection with thla form of 
turns to the inventor, approximately 78 Hfe is the extraordinary rapidity with 
.have brought returns to tlie Inventor, which It multiplies. By a wise prbvlalon 
and as to the remaining cases, it was of Nature these little creatures aoon ex- 
imposslble to determine definitely haust their power, generally dying after 
whether there had been any remunera- the one hundred and seventieth genera- 
tion. Some officers and employees of tlon Were It otherwlae, and the para- 
the government have expressly dedicated moeclum family should have B run of « 
their patents to the public, while others luck and the members thereof live to at- 
halve dedicated to the government of tain three hundred and fifty generations, > 
the United States the rights to make and* we are assured that they would crowd W 
use the invention. In some other oases, overy other living thing from the face of 
the offioera and employees have received the earth and be then^elyes' greater In 
large returns. bulk than the planet Itself. Further, 

— should they survive to the bine hundredth 
Ointment for Buma (Lanolin Qlnt- generation. It haa been aatlmatod that the a « 
ment).-gd00 parts lemon grua oil, 10(1 sun, moon and stars would ha flOBtjng la 
parts lanolin, 15 parts sugar of lead, 2 a unlverae ot them. The pstimmoecium Is 
parts liquid' carbolic acid. found In sUgnoat Water. IBI 
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' b#«raM Jkmr 

g|i||Hp||HA|to MA 'P01 »V<u 1 vlMteM 
iBIK ta/f* bMB iMtaltaA at 

W^BKgAtK'^Ittl^ and Forti 

ia Kjaiuns. Tbe 
IHM AiAdred tbe vm of 
iM|HnBo(ralAur la plaea of lino teloK- 
batweea tbaae posti. U 
HjiSpipH^^ of the Department to ex< 
«HI|Ei|pi«lM oonmUnloatloa to other’ 
-fMillWW'PMfta. M that ther shat) not be 
Hipllllhail opoa commerolal aerrice. Sta- 
equipped at Cheyenne and 
Itiaplpi^nd others are aooa to be in- 

IMHI JBom kt la UM.~The Census 
MpiPhlPporU that in IBM the telecrapb 
••t'ilWhom » companies, electric lipht 
aPlK iaiMr companies, and steam and 
sIMlitlb' railways, spent over 17,000,000 
lirPit purchase of poles. The number of 
psiaaliliwaht was 8,780,000. Of these 78 
ps were bought by telephone and 
tpkpilpph companies. Nearly one-sixth of 
tiapl^t,|lplsa were subjected to chemical 
pssap^'tive treatment The number of 
gaPN^ndtased in the previous year was 
IbMh^O, and of these only one-tenth 
w sp s ' ^ chemically treated. By tar the 
gmmUltlT number of poles in 1009, as bere- 
tafpsp, were of cedar, the number being 
while cheatnut waa the second 
l» fltp Hat, with 608,000. 

■^(trfdty on the » Olympic. "-The elcc- 
tstaa) power plant of a modern transat- 
hwtte steamer Is no small installation. 
Tha steamer “Olympic*’ is to be provided 
Witt tour unite generating 2,144 horee- 
pawer. This power will be employed in 
Nphtlng the veaael and for radiators In 
tte flrst-claaa quarters; for cooking pur- 
pesas. for operating varioua machtnea, 
esaaea. winches, etc , sod for running two 
paaaenger elevators and eight freight 
steratora. The lighting system wilt total 
ttP.000 candle power. At present whild 
Peteg llttod up, the vessel is furnished 
wtiti electric light and power from a 
MAkllowatt plant on a tug moored along- 
sMe. The tug ie also provided with a 
absam fire pump for use in case of 
emergency. 

Seal fer Quarts Lamp Terminals, —For- 
tunately, the co-ettclent of expansion of 
platinum la very oioee to that of glasa. 
OoBBequantly, ^ectrlc lampa which em- 
ploy a vacuum tube or globe of glass are 
fitted wltb platinum terminals fused in 
tte glass Recently, in mercury vapor 
lampa quarts has been substituted for 
glass, so as to permit of higher tem- 
peraturee and a much higher light effl- 
elency. The expansion of platinum is 
greater than that of quarts, and hence is 
imsuitsble for such lamps, as the seal is 
sure to break i'n a very short time. In- 
stead of platinum, an alloy of nickel and 
steel, called "Invar,” has been employed. 
Although the expansion of this alloy is 
grwter than that of quarts, a tlgbt seal 
has been effected by giving the wire the 
form of a ixltaical stopper, and then cov- 
ering the seal with mercury to provide 
a hermetically closed Joint A fllllng of 
cement prevents the mercury from spill- 
ing out 

Af *«ActiTe-Lam|i " Rate. —Residents of 
IbMfr Clnlre, Menominee, and Chippewa 
Fgikt ore served with elec- 

trlcl^ on a unique basia. A distinction 
is iBAiila between “a^ve” and -“non-ac- 
tive"' uwhp*. LamiM used in main hiUle 
and statewaarsi and in .parlors, lihrartea, 
dena, mui^ rooms, oonservatorlM and 
buttett' fMtttrlM are dAsaed aa ’‘active.” 
An dtttt beloofi Ki boo-aotlva 
eIatt‘'Wttt.''the exemMilli pt one, 
lafitt m **• aeeofid'ipfe.. A^W ilfibto 

: ''Ufidt fiO wwtt ttait uftW i4idUta||^io ttia 

: .fa A- ehaitm d*' ^ 

tte aaftidb.,. S«'''ttto dyfiwm 
’ •nab’-.ii elmrtrtoiiiy' -^op ooohtag and 
^ -tor- 


EiMtineering 


Awpaewl Ptttabtnv-Laka EMe CaaaL— 
The long-talked-of scheme for a canal be- 
tween Lake tSrte and Pittsburg is sgaln 
being revived. The propoeed cost of fifty 
million dollars to be divided between the 
three States interested, Ohio, Penneyl- 
vanla. and West Virginia, and control 
would be vested in a Joint commission. 

Locking Car Doors by Air.— What 
I seems to be a practicable invention is a 
device for locking the doors of Bngtish 
railway cars by means of the air pressure 
of the Westlnghoiise air brake. By means 
of a conveniently located switch, the 
guard Inatantly locks every carriage door 
on the train. Similarly, all doors are 
kept locked until the train has come to 
a stop, when they are released by the ’ 
guard. 

To Build 14-Ineh Gmia at Watervliet.- 

It ia likely that some of the now U-lnch 
guns of 46 calibers, which are to be 
mounted on our latest battleships, will | 
be built at the Watervllet arsenal by the ‘ 
War Department. Bids received from i 
private concerns have not been altogether , 
satisfactory, and aa the greater part of ' 
tha Waterviiet arsenal ie now Idle, the 
time would be opportune for placing a 
portion of the 14.inch guns at this fac- 
tory. 

Panama Electric Towing Engines. — 

The Isthmian Canal Commission will 
shortly advertise for 8,000 tons of msr 
torlal for constructing the tracks upon 
which will run the massive electrical 
towing engines which will be built for ' 
towing ships through the Panama Canal ^ 
locks Ordinary track adhesion would be ! 
Inaufficlent for moving a 20,000-ton war- 
ship. Consequently, a maaeive rack rail . 
will be laid between the tracks, into 
which the tocomotlve will be geared. 

The Oeean Graveyard.— Heavy is the ' 
toll taken annually by the sea of British ' 
shipping and the foreign vessels sail- | 
Ing near the English coast Casualties | 
were received by 10,660 vessels during 
the year, and 4,788 lives were lost Of ' 
veesels belonging to the United King- , 
dom, 6,276 suffered casually, and 322 of 
these were totally lost. The number of ' 
seamen and passengers saved from Britiab 
wrecks, and wrecks of foreign vessels 
near the British coast, was 7,820 

Curtiss to Train Military Scouts.— Ac- 
cording to the Army and Navy Journal. 
Olenn Curtlsa. the aviator, has made a 
formal proposal to the War and Navy 
Departments, to Instruct a number of 
offloers who may be detailed for the pur- 
pose, In aviation, without expense to the 
government. The training would be 
done over a mile course, and a special 
feature would be experiments over water 
to determine the beet methods of rising 
from and alighting upon the aurtSce. ; 

DImenslouaof the “Olympic. "—The ex . 
act dimensions of the new White Star 
liner "Olympic," se given out at the time 
of her launch by the bulldere, are- Length 
over all, 882 feet 6 inches; breadth, 92 
feet; molded depth, 62 feet; speed, 21 
kiioU, and 34% feet draft. The tonnage is 
45,000, and the displacement 66.000 tons 
Corresponding figures for the "Maure- 
tania” are’ Length, 790 feet: breadth, 88 
feet; molded depth, 67 feet; speed 86 ; 
knots; tonnage, 82,000; and displacement, | 
46,000 tons j 

Draadnonghta of SsaaU SUa. — In these 
days of 32,000-ton dreadnoughts, it is in- 1 
torestlng to note how much can be done 
on a limited displacement, as shown in I 
the case of the three small ships of this i 
type, which are being built for apaio. | 
Though these vessels ara of hut 14,700 ’ 
toM displacemeiit, which is leaa tbaa that 
of the "Conneotlout.” thsy will mount j 
Light Ifi-lpob BO-callbsr .funs of the most 
I powerful type, and twenty 4-tiuibifans, and 
l will carry an 8-lnch belt ti»4|rittg to 4 
i inohea at the ends, and thay.l,:^] have 
! 8 inttea and 10 inches of oattor on | 

I tam turrets and barbetitea. Vitt 1,100 tons 
I of coal, they will have a radtno of 6,000 
f* 10 i 
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Every Motorut Needs This BuO Frog Reed 

Something new — something practical 
- the seiMtKMi ol 191 1 in Auto, 
mobile Horn Reeds. Fit* eny hora. 
Produces a prolonged mutical blast 
instead of usual 'honk-honk.' It 
loama uiilead of frightens. The 
vibration of your car cannot loosen 
k— wealber conditions do not affect 
it, because it's pre-tUcally indestructi- 
ble. Sold throughout the United 
States by leaduig jobbers and acces- 
sory dealers. Uy mad poatpaid 
for 7S cant*. Older yours today. 

GENERAL NOVELTY MANUFACTURING COMPANY 

wr6 OUVE STREET ST. LOUIS, MISSOUR. 


Dixon’s Flake Graphite Lubricants 

Help you 
Help your car 

^ TTiey "made good" as successful lubricants in all kinds of service 
long bmore the advent of the automobile and today in automobile 
work are the established standard with prominent manufacturers. 

^ Dixon’s Line of Motor Lubricants are prepared especially to 
meet the particular requirements of motor car lubrication. 

Dixon’s Motor Graphite. A selected, finely ground, unctuous 
flake graphite for general use. 

[Mxon’s TranfiinUfiitm Greases. These come in three consisten- 
cies. One is a wood-fibre grease, known as No. 688, that is 
e^iecially successful in reducing noise, 

Q Rnnemher Dixon and Graphite are synonymous terms. Send for 
our free boddet "Luhiictfing die MoUm-." 

JOSEPH DDCON CRUCIBLE COMPANY 
JERSEY CITY. N.J. 
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Th« Scianiilie Amanean Publieatiaiu 


H'tN uf timely iiiUriMt. If the plioLuffr^^P^ 


The purpoar of this journal i* to record, occur- 
aleli/ and tn ample terma, the world'a progrcaa in 
acieiitific knowledge and industrial achtevemeni. It 
airka to preaent this information in a form ao 
readable and readilji undrraiood, aa to act forth 
and emphaane the inherent charm and faacination 


Sex and Scientific Recognition 

H ad the im-'ident occurred a quarter of a cen- 
tury ago wc could Imvc understood better 
the discussion whicli has Ix-en provoked in 
that august Iwdj , the Academy of Sciences, 
I'uris, by the candidature of Mndaiiic Curie for 
niunbcrship. Rt‘s[)ect for custom and tradition 
IS fin admirable attitude if it be judiciously tem- 
pi red by due considerations of time, jilace aud 
personality , but we cannot iitdp feeling that in this 
udi allied agi , in such a eelitir of enlightenment as 
Paris, and where a scientist of such brilliant per- 
formance as Madaiiic Curie is conoerned, this dis- 
eussion as to wliethcr she in eligible for admission to 
the Academy of Sciences, is altogether deplorable. 
When science comes to the iiiatler of bestowing its 
ri-wnrils it should be blind to the mere accident 
of sex ; and one does not have to bi’ an en- 
thusiast on the subject of the extension of the rights 
and privileges of her sex, to feel that here is a 
woman who, by her brilliant ai'hicvemeiit, has won 
the right to tuki tu r jilaci with her eunipecrs in the 
Academy, or any similar institution devoted to the 
furthering of science. The scientific world will 
undoubtedly agrii; with (inston Darlmux, Secretary 
of the Aeadciiiy of .Sciences, in urging the right of 
iMadanie Curie to sueeeed to the position of which 
her late liiisliaiid was next to tile lust occupant. 

As far as tile learned socielies of other countries 
arc coneerni-il, tile eleelion of a woman to tha 
Academy would eertuiiili not be witlioul precedent. 
Siveral foreign bodies, iiulctd. including the Philo- 
sojiliic .Society 111 i’liiiailel]>bia. liuvc already wcl- 
ccnicd her into their lueniberslup. Darboux instances 
tile ease of the Countess Ersilia Lovatclli, who, as 
dtaii ot the Archneologieal section of the Royal 
Aciiileiny of Italy, took a prominent part at a recent 
nicetiiig oi till Academy ol Rome, and also that of 
T.lisi W’l nild. «bo was a iiroiiuiienl figure at Rerlin 
III IJlOO iliirnig Ibi ei iili iinial celebration of the 
(lerimin Aeadenii ol .Seu nces. To tliesc eases we 
niiglil add those of Hi rtlia Ayrton, the only wninnii 
lueiiiber of tile Institution of Electrical Engineers 
of Great Hritairi, who wa.s considered eligible for 
eleetion to that distinguished tiody, beeaiise of her 
discovery of flu laws goieninig certain phciioincna 
ot tlic clcctnc arc, anil that of I.ady Margaret 
I.iiidsay Huggins, wlm, becaiist of her v.aliiable 
work in aslrononiv and licr eoiilnhulions to the 
journals devoted to that hraiich of science, was 
i Iccicd an honorary mcinhcr of the Royal Astronom- 
iijil .Society. 

Elsewhere in this issue reference is*madc to the 
fact that n statistical study of American ipen of 
science has led Prof. Cattell to draw attention to 
the fact that women are contributing but a very 
small share to productive scientific work. If this 
lx- ao, it is obvlons that to contest the right to rccog- ' 
nition id such women is further to discourage the 
ciitrancf of Women Into a sphere of work in which 
their patience, intelligence, and strong intuitive per- 
ception render them peculiarly w-ell fitted to labor. 


Indonemit of the RedEmation 
Serrke 

I T is seldom that a report on an important public 
work has afforded us greater satisfaction than 
that recently made by the army engineers who 
were appointed to Investigate the work so for 
done by the United States Reclatnation Service. We 
were particularly anxious that the report should be 
favorable, and this for tin; reason tliat the engineers 
in charge of tiiis great pniject have been permitted 
to carry it on without that political interference 
which in the past has been so often disastrous to 
work of this cliaracter. The organisation of the 
engineering staff of the Reclamation Service is ex- 
cellent; the roiai have been carefully selected; and 
they have done tlieir work witli an eaprit dr corpa 
find seal which have won for this project the un- 
ipialified commendation of the technical press. The 
army engineers arc noted for the strict impartiality 
with winch they investigate public work on which 
they are called to report, and such criticisms as 
tiiey have made on the work of the Reclamation 
Service show that in this particnlar they have 
spoken without fear or favor. 

For tlicse reasons, the nation is to be congratu- 
lated on tlie fact that the board considers tile engi- 
neering structures of tlie various projects to be on 
the wliole well designed and well built. ‘‘Some of 
them, as the Pathfinder Dam, the Shoshone Dam, 
the Roosevelt Dam, and the. Gunnison Tunnel, arc 
monuments reflecting great credit on both designer 
.'itid builder." Regarding the ciist of the works, the 
Board slates that it has almost invariably exceeded 
the original estimate, and that this increase in cost 
has naturally caused great discontent among the 
settlers. It was due partly to a general increase in 
the cost of labor and material; partly to underesti- 
mates and an insufficient allowance for contingen- 
eies; and partly to the necessity for doing more 
work than was originally ronteinplated. In justice 
to the engineers, it should be pointed out that at the 
time the works were siarted, the question of low 
east was not made paramount, the Executive, indeed, 
having made, it understood that every possible means 
was to be used to hurry forward the various under- 
takings. The experience gained in these earlier 
works, however, has made it possible to estimate 
very closely the cost of the later projects. In any 
case, it Is a fact that alttunif^ many of the works 
cost much more than was estimated,, they have been 
built at a lower cost than works of the same char- 
acter that were constructed at the same time in the 
eastern States, 

The Selden Patent 

T he recent decision of the United States Cir- 
cuit Court of Appeals, reversing the decree 
of the lower tribunal, which upheld the 
famous Selden patent, marks the latest 
jiliase of this extensive and complicated scries of 
low suits. The case is one of note mainly because 
of the vast commercial interests involved, and not by 
reason of any new legal or technical principles de- 
ti rmined thereby. The patent law and the decirious 
upon which the complainants and the defendants 
sought to support their respectix'e contentions are, 
in the main, fundamental and long established, and 
the issue became practically one of fact In view 
of this consideration, the present decision probably 
constitutes the final chapter of the litigation, for 
should the complainants apply for a writ of cer- 
tiorari, in order to take the case to a Supreme Court, 
it is doubtful if the latter will consider the cnae, 
as no question of law requires its determiAatim. 
The parties to the suits; ei^raoe almost tbe attire 
gasoline automobile industry of this fbuiitl^, divided 
into two m-oups, in one of which are bKludeijl the 
licensed dealers, banded into an organisation con- 
ceding the validity and the broad scope of ^ Selden 
patent and paying tribute to the owners Uiereof, In 
the form of royalty, in tbe other of which arc found 
the independent dealers, who refuse to acknowledge 
the contentions of the owners of the patent, and thus 
became the defendants in tbe suits brought for the 
alleged infringement 

Regardless of ony technical questions of validity 
and of scope, the Selden patent is an interesting 
nne in that the application for it was filed ihttoen 
years before the patent was granted. The inventor, 
George B. Selden, himself a patent attorney, filed 
his application in and during its skillful prose- 
cution took full advantage of (he periods of in- 
activity permitted by Patent Office pactice, delaying 
its grs^ so long that the issue of the patent did Urn 
take place until 1^8. When die appIieatlBn WaS 
filed, tbe automobile industry had bwely reedt^ 
its inception, but in the period during whieh tlw 
application lay dormant, developed to inch da dt* 


tout that at its iaane ^ pawns dM»lfn«d 
the pabUe which it did not aitoa^ 
upon which, in fact, it had nbt alKeadr 
lu this way came about the anotoalous sit 
a pioneer patent appeared before Hd, 
which purported to be a monopoly of aa 
already well developed by others world 
l>endently of the patentee. However, a« 
ventor followed strictly the statutes and 
procedure, the courts cannot exact of hia 
measure of diligence than he exercised. In 
and scholarly decision, Judge Hough of the fifinlgtt 
Court says: "No Utlgation closely resemblinfffil;^ 
cases has been shown to die Court, and no i]S||i|pps 
is known to me of an Idea being buried in the liiiMfc 
Office, while the world caught up to and pasMffi^ 
and then embodied in a patent only uaefijl ffigb 

The Selden patent purports to be for a 
locomotive,” and the essence of the invention 
is set forth in the first claim, which alone nOtfiMs 
considered for the purpose ot tbe present dllengilii^ 
The inventor identifies the object ot the invaMplila 
as the "production of a safe, simple, and cheap 
locomotive, light in weight, easy to control, and |iii> 
sessed of sufficient ]>ower to overcome any ordwili^ 
inclination." The first claim comprises, in OMIte 
binntion, six elements, all of which were old 
erically, in the prior art, at the time of the filingisilf 
the Selden application. This is admittedly the cOgto 
'The question of aggregation was raised by the iffib- 
fense, but both the lower and the appellate tribunrig 
are agreed in holding that the claim is a propar 
combination. The combined elements in the clsfim 
may be arranged in three groups. First, tlie eat~ 
riage, including the running gear, the body, the 
propping wheel, and the steering mechanism. Sm- 
ondly, the drive, incloding the power shaft old 
connections, and the Intermediate clutch or discon- 
necting device, and thirdly, the engine, including (he 
liquid fluid receptacle. When it is conceded that 
the elements of the claim are old in the prior kat, 
the question at once becomes a simple one of fndtz 
Did it require the exercise of the inventive faculty 
to produce this combination, or if the combinatisB 
itself was already mdicated in tbe prior art, wip 
any one of its elements so altered or adapted by the 
inventor that the combination thereby became pat- 
entable.^ In the claim, tlie engine element is tbe oar 
which required tlic most extended consideration. In 
foct, it is the essential feature of the patent. The 
prior art showed the elements per re of the claim 
to be old. It also showed a combination of elements 
similar to that of the claim, with the exception of tlw 
specific engine. But the prior art also showed a 
combination including a gas engine. Selden, in the 
claim, seta fortl) Uiat the engine of the combination 
roust be "a liquid hydrorarbun gas engine of the 
compression type.” No such engine, in a similar 
combination, was shown by tlie prior art. Judge 
Hough of the Circuit Court held that this constitute 
invention. The Circuit Court of Appeals, Judge 
Noyes rendering the opinion, held in effect, that 
wiiilc there mig^t be invention in the combination, 
the gasoline automobile of to-day does not use an 
engine the equivalent of that employed by Selden, 
and that therefore, there is no infringement. 

At the time that Selden mode his invention, the 
gas engine was already well known, two leading 
types being the Brayton and the Otto. These two 
engines, while both might be classified as "liquid 
hydrocarbon gas engines of the compression type,” 
arc, it is held by tlic Appellate Court, not equiva- 
lent, and can be clearly differentiated. Without 
going further into the teclmical question of tfaia 
difference, it may be stated briefly that the Brayton 
engine is practically non-existent at present, and 
that the Otto engine of Selden ’s day is tbe prototype 
of the IntcMaal combustion engine now in general oac. 
The Brayton engine is of the so-called slow com- 
bustion constant pressure type; the Otto of the con- 
stant vohime, or explosive type. Judge Hough of 
the Circuit Court held ^lilt the state of the art 
clearly {lemitted the Seldmi patent to he regarded 
as a pioneer one, and that correspondingly, it is 
entitled to a broad range of eqiiivnlrnts in it* intor- 
pretation- For this reason, he regarded (be Otto 
type of engine dsed in the gasoline antofflobilc of 
-to^da}*'i sit the equivalent df the Brttytou type olt 
motor ea^ltyed in % ebmldoalion hy Selden. The 
Circuit Ooutt of Appeals hereiir differs f««iU (ffie 
deeialcsi of ffke lower court, and while adgfit^ 
the SeMea is valid, and that It Is ^ g eettahs 
extent of i^eer charaetot!, decides tihnt stato 
of (he prior «it gas eueh th»t the patemt is enll^ 
to a fair and rcasonaUe, Wt not broad saityb hf 
etydvsdeiitsjr.and that this range to (tot 

Oh to ftoShidt the ■abstit«tton'''of%‘^Mfty^df'- ' 

motor Brayton .onghto 
‘ -by 'Selden. ^ -dito^>:gro«nd' v 

oMinn'Wgi'toitotfiied.' . , tjf * 
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A System of Multiplex Telephony and Telegraphy 

Major George Owen Siiuier’s Gift to the Public 


A n sptlrely new Held In telephony and telegraphy 
haa been opened by the patents Just granted 
tp Major George Owen Bquler, of the United States 
IMVttat Corps, who, with remarkable . genrroalty, has 
aUlde hia Inrentlon a gift to the public. It la dlf- 
tieilit to classify this now system of communl- 
oatUn, It Is not exactly wire telephony, nor Is 
it Wireless telephony or telegraphy, hut It occu- 
ptea a poaltlon midway between, combining 
many of the advantages and eliminating many of 
the dliadvantagea of each. 

In wire telephony we have one of the most 
flelloate and economical uaes of commercial 
electricity, the amount of current employed 
being astontahlngly small, but the very delicacy 
Of the system makes It impossible to transmit 
a message to any considerable distance without 
loading the line with Pupln colls. Wireless 
tolsgraphy, on the other hand, Is absurdly 
wasteful of electrical energy It is like using a 
blunderbuss to kill a gnat. In order to send a 
message across the Atlantic, wo must create a 
tismendoua disturbance In the ether on our side 
«f the water, using many horse-power in elec- 
trical energy to start a set of waves that spread 
out with equal Intensity in all directions, to the 
north, to the west, and the south, as well as 
eastward across the water, and by the time they 
do reach the other side. It requires the most 
delicate of Instruments to detect them and trans- 
form them Into sound waves barely within the 
limits of audlfolUty Of course, this defect of 
wireless telegraphy was recognised long ago. 
and attempts to direct the course of the waves 
only toward the receiving’ station for which they were 
Intended have been made, but with comparatively lit- 
tle success. 

In his study of this subject. In connection with 
the work of the United States Signal Corps, Major 
Squier has discovered that by reducing the fre- 
quency of the oscillations to a lower number 
than heretofore used In wireless telegraphy, 
it Is possible to direct the energy along a wire 
At first thought, one would be inclined to ques- 
tion the advantage of such a system over ordin- 
ary wire telephony and telegraphy, but Major 
Squier bos found that by means of proper at- 
tunetnent, such os Is employed In wlreleas eys- 
tema a large number of conversations may be 
carried on over a single wire at the same time, 
or, If desired, Morse telegraph signals may be 
used Instead, without In the least interfering 
with the ordinary battery telephonic message 
Furthermore, os the ele<'tro-magnctlc waves are 
not conducted through the wire, but are merely 
directed by It, they are not stibject to ohnih' re 
aletance, as are ordinary telephonic curtents. 
so that they provide a meane of communicating 
over much greater distances than have hereto- 
fore been possible. 

The oscillations In an ordinary telephone 
circuit are limited by the luertla of the 
diaphragms la the receiver and the transmitter 
In addition to this, there is a limit Imposed by 
the ear, which is unable to detect vibrations of 
leM than id per second and of more than ir>,- 
000 to 20,000 per second. It is well known that 
In ordinary line telephony the current Is dis- 
tributed quite uniformly throughout the cross 
aecllon of the conductor, but that as the fre 
qnency Inoreosps, we have what U commonly 
known os "skin effect," this being a tendency 
for the currant to leave the heart of the con- 
ductor and seek the surface, and eventually 
with further Inoreaso of the frequency, to leave 
the Conductor ontiroljr and be stoi'ed i,p the ether 
aurrqundlhg It. A atlll further increase of fre- 
qnmoy vesttlti In radiation of the energy from 
the cmidimtor. as In wireless telegraphy Major 
Sqalw has foiq&d by experiment that frequen- 
«l«il.iiip to 100A>!M) cycles per second are so bound 
to thq OMMlactor that thero Is very little radiation. 
The ^eqiuraoios uiiiNi in wireless telegraphy rande 
from this point up to aavoral million per second, 
l^aifor hdUilor's system, thsn, embraces the range bc- 
tsn^ and 100.000 oycleS, with which, on one 

. hihd, tS)^ (S no dSIWsr ot aSectiiMi the battery In- 
awing to thMr oossparattre sluggishness. 
# Mw other hiM, NUWO (s no fear of loss by 
’SThls »M 0 u •)» that by using 

totolitoll ttir Ottononoit. it to posstbi* to send a series 
«C WSiVO trams alst||l dhs wire, which are quite dls- 
V tiliet «|Mm each othto. mM which may be selectively 
'If tocolt^ fMtramollito :that ore reapec- 


menth llglng thesit wave trainn as vchlclej. of com 
municatloii. II Is a simple niattci (o Impress upon 
them variations and modiflcatlons corrcspondlnn to 
the human voice by means of microphone transmitters, 
as in wireless telephony The iccclvlng Instiuracnt 



The ordinary rcielvliiR 
seta SIC allow II nt HIV. hiirifcci 
lilgh ficcjueucv clicull la alao In 
(•onBi,stlnK of u eondenaci v 
and the prlnmry ot ii triinstmtii 

ntoi iii'ciilt loiiHlstliiR of 
Irctniciuv Kciieniliir il ni 
niltici ./ ’nil rcrcnhiR 


ninsiiilltlliK tclcpliOUe 
(1 acioBR the line A 
1 IdRcd aiTohh the liii,', 
r'lilliible indiiclauce n, 
let /; The Hccoiidavy 


the litii' 
diictaiK e 




H th. HC 
Riilliiloiy ( 


1 1 lalili' In 
iiiidiiii of 


Fig. L— New system bridged across a telephone line. 



will then pick up the particular wave train to which 
it la attuned, and, by means of detect ora and re- 
ceivers. such as are commonly used In wireless tele- 
phony, will reproduce the human voice Apiiarentlv 
the vexing problem of multiplex telephony has been 



Malar Ctoocvs Osssn Squier of the Uaited SUtes Signal Corpa 
A SYSTEM W MULTIPLEX TELEPBONY AND TELEGRAPHY 

PhotognpUed by Qsrrls a Kwhig. 

completely solved. Major Squler's Invention Is cap- 
able of a large number of different applications and 
modiflcatlons, all of which have been carefully cov- 
ered In four patents We have selected two dratvlngs 
from these patents, one of which represents the high- 
frequency system bridged across the wires of a com- 
mon telephone Circuit, while the other shows a hlgn- 
trequency system Introduced directly into 0“** the 
wires of a battery telephone line, while the earth Is 
used as a return. 

In Fig, 1 we have a telephone line Indicated at AA'. 

Any ordinary telephonic circuit may be used Major 
Squier In hie experimente employed the regular 
twisted pair of paper-tusuiated, lead-covered cable. 


which tuims 11,17 1 
siKtIllR nt the \a 

K. fondcnaci F nnil rcicnci M' The vailablc 
imliKlunci' 7/ pi'imlts of lunliiR 1 lie oH<’lllaii)i \ 
circuit Id the frcqticncv ol the Rciii-iator (ii- 
cuit The del Cl tor K Is ol the lyp.- coinmotih 
emplovotl in wlrdcaK tclcKiai>h> WTillo these 
Hvslems ate bndRcd tii roas the line, they do not 
mlerfci’c with thi' haltcrf circuit owing to the 
condenaers (' and who h ate of verv Hiiiall 
capacliy, being measured In thmiwandtlts of a 
microfarad Thcae coudonacra also ptcvcnl ciii- 
rents of ordinary telephonic frcfiucncy from al- 
fcctlng the hlgh-trequcncy leeelvlnR seta In 
order to adapt thia ayslem foi a large number 
of high frequency sets upeiatlng at tlic same 
time, ihc primary of the transformer H may be 
ttiatie Variable or othei nieana may be adopted 
to itrovidc fo! seli'oted tunlnR Instead itf 
bridging the lines of the telephone elrcnlt, It Is 
poHslhle to supi'i’pose the hlgli-frpquencv waves 
upon them inductively bv placing the set- 
ondan of the transmuting station and the primary of 
the receiving station In series with the line 
In Fig 2, whirh shows the grounded system, the 
parts eorrespondlnR to those shown in Pig 1 are 
similarly lettered Tlte tniluctamc coil U provides 
for the netessarv attunement of the generating 
circuit, and the \ni table Indiirtanee 7, for that of 
the ogcillatorv receiving circuit In addition to 
this, funiiiR culls arc tiiscrled In Ihc line to as 
slst In caieful nituncment i)v usliiR the eailh 
^as u rotiiin. It is possilile to employ the two 
wires A and .1' as separate circuits, thtia 
further incieaaitig ilie numliei of communica- 
tions possible over a single commercial tele 
phone einiill Majoi Squler's fourth patent 
also rovers a grounded BValeni, In which a num- 
ber of high-frequeiicv < irculla are connet ted In 
scries relation 

It Is diffleult to foretell just what Major 
Squior’s luventlons mav lead uii to The fait 
that they do not require anv special apparatus 
I hat has not already been tried out either In 
wire telephony and telegraphy, or In wireless 
systeins, niHkes them donhiv valuiihle It seems 
remarkable that elect ro-magnetlc wHves ma.v h» 
employed within the catilea of a telephone sys- 
tem but Mnjot Squier has found that the oscil- 
lations appeal to be innilned in the Inflniteglniul 
layei of ether separating the wires of a twisted 
liaiier-lnsulaled pair of tcleiihoni eundiietors 
The eomUieielHl possibilities of Ihla high fre 
qviency line telephony appeal to be very promis- 
ing Indeed, and we owe Majoi Squiei a large 
debt (,r gratitude for placing this fundament 
ally new mode of tclephon.v absolutely at the 
disposal of the public without the exaction of 
loyalt) Ol license 

It was the Invention of the aemmograiih for 
the study ot curlhquakes that led to the dis- 
covery of the astonlslilng sensltiveueas of I he 
eruat of the globe to forces that might have 
been thought too Inslgnlflcant to cause disten- 
tion Among these forces Is the alteration in 
the Pleasure of the atmosphere during the pass- 
age of storms, causing a iierceptible tilting if 
large areas of ground A curious ease of sueh 
tilting has been recorded lu .lapuu A storm tiassiiig 
over the sea east of Tokyo caused the bordering land 
to tilt downward, notwithstanding the fact that atraos- 
Pkerle pressure Is lessened within a storm area This 
Is explained by the fact that the sea rlaes with re- 
lease of atmospheric pressure and the aecumulatlon 
of water more than sufficed to counterhalanee the de- 
crease In weight Ol the air. 


Varnished Drawing Paper for Geometers.— -The 
paper must be coated, on one side, i to '> times, with 
thin solution of ebellac In spirits of wine and then 
coated three times with s varnish composed of 1 part 
asohalt. S linseed oil varnish and 2 fat copal varnish. 
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The Man-Machine 

The Remarkable Perfection of the Human System as a Mechanism 




P rop. JULES amah Iium icpmtpd tn tliP Academy 
Of ScIpikph ill Calls a Rtiidy of the human ma- 
chine, made on the prlnclplp that a man who eata 
liberally ought to reeuiierutp in weight every twenty- 
four hours If his weight lessens he works to excess; 
If, on the other band, bis weight increases, he has not 


}iy John U. Huber, A.M., M.1). 

Alps, and the relief came to Lucknow." The Aiifo- 
iTof of the Breahfiut Table observed that "the nation 
which shortens Its swords Increases its boundaries;” 
nor has modern Ingenuity ever invented a deadlier 
weapon than the short sword of the Roman— the most 
destructive of all weapons— becauae the man wielding 


he, however, always wastes energy dnriaf the flrsfc 
flve minutes of work, before regatglng bis eaulli- 
brium. Monday's human labor, moreover. !• the BHMit 
Inferior and Tuesday’s the most supertor, owtog to 
the curious action of Sunday as a rest tlay. th» 
Monday lassitude of the French workmHl to pf»> 



expended the maximum effort. Hundicds of measure- 
ments. covering a considerable period, convinced Amar 
that the human machine gives a profit of 20 to 30 per 
cent on the expenditure; but that the best artificial 
machine returns only H per cent. 

Man Is superior to all mechanisms. Weston, in the 
moat recent of h'ls feats, demonstrated above all 
things else (in so far as an Individual could) that 
the human organism Is not only the greatest psychic 
entity on earth, but also that this superlative mind Is 
housed In the most capable and serviceable machine 
that breathes and uses muscles. The genua homo has 
bad to drop the medlirval assumption that the cosmos 
exists tor Us especial behest; although we may some 
day do a thing or two to Mars. But unquestionably 
this planet Is anthropocentric; and man stands forth 
In greater dignity, and certainly In greater power, 
the more he disregards props and Irrelovancies There 
has well been found something of primitive defiance 
In such achievements as those of Weston; as If an 
elder generation looked with scorn upon the tovs 
of its puerile doscendaiits "See what man can do 
without any of your motors, or alrshliis, or eighteen- 
hour trains,” sec In the man of nature ‘‘how the news 
was brought to Marathon, and Hannibal crossed the 


it has the courage and stamina to get sufflclently 
close to the enemy to drive It In up to tho hilt. It 
was not chtofly the sword; It was the man with the 
sword. 

Suppose to-day a good boroe, a gdod automobile, 
and a real man were to start from the Boat for Bon 
Francisco. The first two would no doubt disappear 
before the latter bad reached a milepost; but the man 
would moat likely, somewhere this side the Missis- 
sippi, come upon the horse laid up In a-Wrdlng 
stable; and upon the motor towed to a repair shop 
with a wrenched axle In a race for • month or a 
year man need not ask a handicap from any other 
vertebrats; nor has he ever devised r machine which 
can get him over obstacles and transport him without 
varied conditions so surely, safely, and comfortably 
as will his own legs. 

To return to Amar; He found that soldiers ought to 
be able to march thirty-five kHometers (twenty-one 
miles) a day at the rate of five and one-half kilo- 
meters (three and one-tblrd miles) an hour, carrying 
forty-five kilogrammes (nlnety-nlno pounds). Neigroes, 
studied by him In Algeria, show superior resistance, 
but less Intensity, than white men. Though man Is 
superior to all mechanisms, eapeclally In delicacy, 


verbial; and no doubt he to not alone In this phe- 
nomsnon. 

But what la fatigue^ This question has been ex- 
cellently considered in Harpers’ Magaxine; Fatigue 
to the cry of the bulMers for more material, wheat 
the supply has given out, by reason of excess of effort 
Every muscular effort Is a chemical procemi mani- 
fested by heat, which results tn perspiration and 
the seneation of warmth on exertion. All combus- 
tion, either within the sentient body, or In nature out- 
side of it, Is a chemical combination of the atmos- 
pheric oxygen with other elements of the substance 
consumed— coal, gas, or animal tissue. In museto 
contraction there to combustion — a combination nf 
the oxygen tn the blood, with stored-up material 
(glycogen) In the muscle; and thus to produced the 
bodily beat. Shivering In cold weather to a reflex, 
by which the body supplies itself with heat through 
rombustloh In the muscle. Normally the body tem- 
perature In man and warm-blooded animals to kept 
automatically at a constant level favorable to the 
chemistry of life processes; this temperature Is in 
fact due to these processes. At times this automotlo 
heat regulation falls; then result numbness and In- 
(Continued on page 78.) 




L €ip«rliiMnt in th« trantportt- 


B made entirely without food. 


M ^ atiiwa r ^ f i * " nwcimana baa recently been Mr. Qandelar.h had previously made i 

ainll UandaliM* nf Qehlberg, German), perlmenta In shipping for the shorter 

of tite Now Tork Muar- 

tff w . 4jj}t*ffliwBeittg w — 

^ NWV aitetilmem from the Aquarium 
(D 1^, Stindelech'a homo m Genaany. In j 

^^irthan^ttilitr glass Jars were llllod With 
vrntei!, the specHneae introduced. The 
jam w«w then inTerted under water, as In 
a pnettlttatlo trough, and oxygen gas Intro 
to replace the water until the jars 
were hbont one-third full of the oxygen. 

The Jars were then tightly corked, and cov- 
ered with parchment to prevent any escape ^ 
of the 1 ^. They were packed In crates and 
shipped at once on the North German Lloyd 
steamer "Kalior Wilhelm der Oroeee” on 
the morning of September 18th. 

The list of specimens put up by the Acplar- 
lum for this experiment wss as follows; 

Oomtton Buailsti iXitpomotit gibbotut). 

In tfntili wnt^* 

Variegated minnow (Oyprinodon varie- 
potae). 

Conner {Tautogolabrui adtpfraiu). 

Beau Gregory tluponuicftitrua Jcscoetlo 
tse). 

Star coralB {AttrangUi dame). 

Sea anemones (species undetermined). 

Tunloates {Motgula manhattemig). 

Common shrimps (Orangon milporlt) 

Hotaesboe crabs (Liwulua potgphewu*) a 
cmtple of dosen of young Just hatched, and 
one so large that It could not straighten out 
in the Jar. 

Fiddler crabs (Vea pw/nax), several sped- 
In wet sand with an atmoaphere of 
oxygen. 

Thla widely varied selection wae purposely 
made by me to teet the poeslbllliles of the 
experiment. 

An extract from Mr. Ouudclach's letter of 

September SBth. acknowledging the receipt Packing the epeclmeaa in eratee after treating with oxygCO. 

of the speclmena, shows what success was 

met with "The collection arrived at Qehlberg on the Kurope, but nothing paralleling the pi 
evening of September ZSnd. Notwithstanding the ment has thus far been undertaken. 1 



Kurope, but nothing paralleling the present experi- 
ment has thus far been undertaken. The particular 


nine days) the specimens advantage In this method Is that specimens c 


reached my home In safety. The Beau Gregory and sent apparently any dli 

the Gunner got chilled becauee the temperature was ever during transit, tl 

too low, and both of these rtshes died the next day. the expense of an atten 

but all the other specimens live and are In the beat for aerating the water, 

of condition. It la very ImporUnt 
that the experiment has succeeded, 
and you can now exchange any 
apecimena with any Huropean Inatl- 
tutlone la this way," 

In order to know what lomea, If 
any. might be told to tomp«’a^e> 

Mr. Alhpni, second ottcer of the 
ship, kindly ocndithtod to make 
dally records thi of 

the room to which ilM emtto were 
placed, fhrpaghottt the voyags- His 
report bfdloatos a graduitt decrease 
fnna tp 68 <deg, P.. l«d. Mr. Gun- ' 
detach liftterau me to hta totter 

that if, was. ah lew Wf «» ^ 

many to to* ttaw flw speclmw* 

.Thd^a Oregory, 
tntac ^^toopieto .tolto etWently dlil 
toce^ to l!|e ;tojM. m tb* 


sent apparently any distance without any care what- 
ever during transit, thus doing away entirely with 
the expense of an attendant or any special machinery 


■ tewMdy to 

ftop 



»wtly toiiw tohJ^toWi WWW. whig the pnenmatie trench. 

nuKspomo tbs aid or omm 


OINCK 1S92. when Hrof .John Mulrheud Macfaiiaiie 
(now director of the botanical gardi'n at the 
TTnlverslty of Pennsylvania! round that tho leaves 
of the Venus' Fly Trap will close up only 

If the trlgger-hatrs are disturbed twice in 

succession, very little has been learned 
about the physiology of this curious insect- 
catching plant During the past year, how- 
ever, some new exiierlrnenis have bc‘en 
made that bring the behavior of this plant 
into line wltli the behavior of animals in 
certain respects 

The leaves are Bi'iislllve to mechani- 
cal disturbances, to electrical stimula- 
tion, and to the sudden Increase in 
temperature as through the application of 
warm water At ordinary temiceratureB, It 
takes two stimulations to set up the re- 
sponse, hut at higher temperatures — sr, deg 
to 10 deg (■’---one “shock" will cause" the 
loaf to c-lose At ordinary temperatures, one 
electric shock will produce the effect If it 
Is strong enough In applying electrical 
stimulation It was found that the leaves 
W’ere much more sensitive to the opening 
of the circuit than to the closing The 
most interesting results were obtained In 
experiments with “suhllmlnal'' silmula- 
flons, that Is, shocks thal were below the 
limit of Intensllv necessary to seeure reac- 
tions. Here It was found Ibal the plants 
may respond to a summation of stimuli In 
tho case of electric shocks. Intervals of 
fifteen seconds still pcrmltti'd a summation 
of effects of very slight disfurbuiices, while 
with mechanical disturbances the effects 
were still more iiersisient For example, 
two to five very delicate disturbances of the 
trigger-hairs at Intervals of one minute 
producud the same effect as two ordinary 
disturbances ai a very short Interval; when 
tho Intervals were Increased to two minutes. 
If i(K)k from five to seven stimuli to bring 
about the closing, when the intervals were 
three minutes. It needed six to nine stimuli 
On the other hand. If the intervals were too 
sliort, there was no response At ordinary teni- 
pi>raturc8, the two stimuli must be at least three- 
fourths of a second apart, at Ha deg to 40 deg not less 
than one-fourth of a second This is exactly like the 
condition found In the niuscles of animals, where 
there Is a short period following a stimulation, dur- 
ing which a subsequent stimulation produces no effect 
Whatever 


On carrying out llie well-known 
experiment of i.assing steam 
through a mantle surrounding n 
barometer tube containing a small 
quantity of water. Mi PR Wat- 
son found that after a certain 
amount of depression of mercury 
had taken place the latter began 
to oscillate about a point corre- 
sponding to the line of condensed 
steam In tho mantle During the 
oscillations the mercury continued 
to descend as the line of condensed 
steam descended The experimenter 
explains the phenomenon on the 
same basis as Griffiths explained 
the action of a hot-air engine The 
mercury goes through a lomplete 
cycle during each oscillailon, ab- 
sorbing heat at steam temperature, 
and giving It out to the cold tube 
lower down. It hefomes cooled 
alao by the work it docs in ex- 
panding It Is then pushed hack 
up the tube from below, Ita “re- 
eure being less than when expand- 
ing, because Its temperature Je 
less. Therefore more work !s 
done during expan^Jon tlMB con- 
traction, 




The Brucker Transatlantic Airship Ekpeditlah . 




* century, directly before Santofi-Dumont, Count 
Zeppelin, and the l^baudy brothers demonstrated the 
practlcabllUy of the motor-driven balloon, that the 
boom of the tlute-houored drifting spherical balloon 
was at its highest. 

The use of Improved material and new methods of 
navigation, based on the teachings of meteorology, 
provoked such feats as Count de la Vaulx's still un- 
surpassed record flight from Prance across Germany, 
far Into Hussia, and such ambitious enterprises as 
Andre's ill-fated aseent from Spitzbergon In quest of 
the north pole, and again Count de la Vaulx’s at- 
tempts to cross from Marseilles over the Mediterranean 
to Algeria 

It was at this period tha,. some of the leading 
Bctentists and engineers In France became interested 
in the plan of sending a balloon drifting with the 
trade wlnas from Africa to America. This idea was, 
of course, not new America's greatest post, Edgar 
Allan Poe, suggested It In a novel which anticipated 
H G. Wells in graphic realism, and In France it bad 
been proposed In all seriouHiiess even previous to 
this, For a number of years the suggestion bad 
loomed up from time to time In the press of both 
hemispheres Yet nothing ever came of the two 
French projects. Then the dirigible airship sprang 
into being, opening another avenue to the spirit 
of aeronautical eiitorprlse. and temporarily rele- 
gating to the background the all-important art of 
navigating the air with the assistance of 

meteorological forces. The drifting bal- 

loon had perforen turned the efforts of 

aeronauts Into this direction The air- (T 

ship, on the contrary, at first caused the I ' 

entire neglect of this field It was the 

Idea of the first “aerial motorists'' that .a 

the wind was there to be fought. They 

wanted to drive through the air as an 

automobile Is driven over the patient i 

roadway In any direction and at any \J_ 

time, according to their own sweet will. 

Indeed, the early airships had such a ^ 

short radius of action, both as regards 

length and height of flight, that their 

pilots made a virtue of necessity in 

heading straight into the wind for a goal 

which they had no time to reach by tZL 

tacks and byways Lack of lifting power 

prevented them from rising In search of 

a more favorable current, as had been 

the practice of the spherical balloons. 

The only remedy suggested for the dlffl- 
euIticK encountered was increased siteed. 

Count Zeppelin alone made it his first - 

aim to Increase the radius of action, 
since In this way he thought an airship 
might be made to “outlast" a storm. 

To Walter Wellman, the American, belongs the 
merit of having been the first to attempt the con- 
strut tion of the motoi -driven “Improved spherical" 
balloon; giving it a greatly increased radius of artlqn. 
Ills proposed flight to the north pole could hardly 
have succeeded without more preliminaries than his 
limited means enabled him to. Undertake His attempt 
to cross the Atlantic from west to east In the tem- 
perate zone with substantially the same airship that 
had tjeon designed primarily for the materially dif- 
ferent pun'ose of an Arctic expedition, was “experi- 
mental" in a dangerous degree. Credit must, 
howevei, be given to him for sacrificing his craft In 
the flrsi end/'Hvor to put fascinating theories of world- 
wide airship travel Into practice But Wellman’s 
ocean-crossing dream had been airtlolpatnd In Germany 
on the Initiative of n Oerman-Amerlcau, Joseph 
Brucker. Whether HruBker's jilau meets with complete 
BUoeess or not. It w'lll represont a new milestone In 
the history or aerial navigation It will revive the 
old French idea of crossing the ocean with a balloon^ 
modified, however, to this extent, that the craft em- 
ployed will be a motor-driven airship representing 
the very latest product of the German aerial dock- 
yards. 

' Mr. Brucker owes the realization of his plan to the 
great aeronautical exhibition held diictng the summer 
of IPOD at Frankfort-on-the-Maln, Germany, during 
which ho mot In eonforcnce with the' assembled meteoV- 
ologlsts, aeronaut*, and “aerial architects." The mov- 
ing spirit of the.exposltiop. Dr ,Qanz, a noted scien- 
tist, aeronaut, and sportsman, saw. chances of succaes 
In Bj^cker’s plan He became director and conault- 
ing engineer of n company founded to realise the 
eiitorprlse. In Aprlj, IDlO-, the -.company received 
its charter under the name “Ti-imsatlantlsche Flug 
ExpedlGon” (Transatlantic '^lliralftlp Expedition), fttbr * 


By Carl Dienstbach 

a board of directors comprising some of the feremoat 
scientific and commercial leaders of Germany, Ifr. 
Brucker himself holds the office of manager. Or. 
Gans, the prealdsnt, subscribed a considerable amount, 
but the well-known Swiss firm Suchard has guaran- 
teed to meet meet of the expenses. The airship Is 
accordingly named “Suchard." Many months were 
spent by Dr, Ganz and Mr Brucker, together with the 
consulting engineer Mueller-Pelnenberg, In comput- 
ing the form and else of the veseel, especially the 
equipment of the car. This car la designed In the 
form of a seaworthy motor boat. It Is worthy of 
notice that sueti famous persons as Prof. Hann of 
'Vienna and Dr. Koeppen of Berlin have given their 
enthusiastic indorsement to the enterprise. 

The balloon was built by Mr. Rledlnger in Auga- 
burg, and the boat at the boat yards of F. Luerosen 
In Aumund-Vegesak. The balloon Is of the type of 
the big "Parseral VI.," but Is of a modUsd pattern. 
It Is sturdier, 60.5 meters long and 17.2 meters In 
maximum diameter. The greatest width is situated 
at the first third of the total length, as Is typical of 
Prof. Prandtl’s Parseval-shapa. The stem is sharply 
pointed, the bow egg-shaped. The envelope has a 
body of 9,100 cubic metera The ballonet Is very 
large, comprising more than one-third of the entire 
volume; It measures 3,500 cubic meters, which Is 
equal to the total displacement of a typical French 
airship. This Insures a rigid hull, even after very exten- 
Bive loss of gas. and enables the ship to contend with 



The spraying syetem and backet Una of the “GiadMrd.” 

the most extreme condttions that are likely to .arise 
in, the -course of a long voyage. The designers, qf the 
"BuctUed" . centered tbnlrj cCorts upon the prpduotion 
of a craft which should not pnly have tremapdoua 
radius of motion, but should at the same time offer 
the highest attainable degree of safety. Both of these 
requirements* oould be reslised- in- building a aMp ut 
ample size designed for low speed. The weight savad 
in machinery could thus be applied in ""ffctng a 
thoroughly strong structure, and In equipping tha 
airship with proper safety appliuoes. The Sttvdlope 
is made of a special fabric manufactured by Metsdlw 
of Munich, with three layers of cloth, two of rubber, 
and a light rubber coat on both surfaces. This, to- 
gether with the large volume and the ratio of font 
to one between length and diameter (resulting in a 
comparatively small surface per unit volume) seauM 
to guarantee excellent gas-retaining qualities. Bren 
the "Zeppelin which was burned at Baden- 

Baden, retained its gas for many weOks at a time in 
almost daily service. In fbe "Suebard," gu low by 
diffusion will be absolutely negiiglbla M eompuMd 
with gas escaping when the safety valves are op6iv 
ated under the Influencs of the heat of the tms^Ml 
sun. Thie latter loss ia to be" reduced to a mlffl^ m 
by a special patented device, wbteti is pert^Wf 
most Important feature in the entire 'deslgR 
alrebip. No balloon b«lU hithefto bw bad nggtlfliW 
Uka tiM endurance wl^ch the "Suchard’* 
and It' la tot this reason t^t even 
sphertcal -balloon, crosslBg tlm ec^„waq,. 
praaont, an imposalbUlly. Tb« 
by tfaa fact ibat i(s route win bO'Catti^y 
and wtirdrgvf adi^taga therefrom,' ait 
low, ; to • p B Hia ri ly.’ 'control Its fibating power. 
have to combat oondltioTui inflnlteiy more jlnp2a 


uae. Wh«n we consider that it FiU hlfiHi.'tn. dKdWg ft 
the extreme change from night to trodtwIIL day 
water from dve to seven times, ft ap|Mn|' at 11^ 
sight as If the whele enterprise wuw iim|^;to6i> 
hardy. Even a single change friw 
causes most serious difficulties to 
on land. The plan which the ^ 

"8uchard" have formed to meet tli!i(W d(8^ttltl«S wr-\ 
tatnly appears founded on good eommba eeimML It; 
remains to be eeen whether the technical -esecntloii 
of the device as It stands now will prove ospdhla 
realising what la expected from it It sa^ 
able that the proper manipulation of the apbandw 
will require great ehlU and much praotlce., The |(Wm 
Is to scoop water as ballast, whenever needed,, wlw 
eeoeps or buckete oarrlad on the end pt a Steef, 
eahle. Theee backets are made of sheet steel, of a'1 
shape designed to cause the tntntmttm amount pf drag 
while fllllng. Bach holds 25 liters, and has four Iwlea 
In front to admit the water to enter. Tbrel or four 
of these buekeU are attached by means of short lines 
to a wire cable, of one centimeter diameter. They flU 
automatically and rapidly in coirnequeace of tlm mo- 
tion of the ship. Although they can simply be dropped 
Into the water, so that the action takes place time- 
diately, the effect of the sun's rays also is very sadden, 
and It would not be safe to depend on this device 
alone. It is supplemented by a movable weight, which 
regulates the inclination of the keel. By the aid of 
thie arrangement, a certain amount of lifting or down- 
ward force can be called forth by aero- 
plane action through the motion of the 
ship. But the most Important feature is 
an original device for coaling the envoi- 
, ope with running water. Light water- 

tight canvas hose extends from the boat 
I to the top of the balloon, where it en- 

I / circles the gas valve, and then extends 

' / backward along the balloon. ’Ihls tube 

J is provided with a large number of per- 

4/ foratlons along Ita aides, and ends in a 

Jy hard rubber spray nozxle fore and aft. 

« From a tank in the boat water it 

/ pumped through the hoee and. bsnUng 

J from the holes and nozzles, ffowa in a 

A thin film all over the envelope. The 18- 

/* mile breeze produced by the ship’s ipo- 

1 lion through the air will cause rapid 

evaporation of this wstsr, resulting In 
an intense cooling effect. 

Tt is plannsd to make a number of 
~ trial trips with the "Suchard” before em- 

barking on the actual trip with the trade 
wind, which allows of no return. 

— These trial trips may reprsssnt the 

weak point of the enterprise. For they 
will have to be made in Germany, where 
the weather in winter is not tavorabls 
even for airships making over 26 miles an hour. But 
of course such trial runs are Indispensable, for the 
waterocoQplng and water-spraying apparatus will 
certainly require not a little skill in handling. 

The Impossibility of giving the operators such full 
and adequate preliminary experience as would be 
desirable la the management of their craft under the 
oondltiona of the actual trip, Is In a measure com- 
penaated for by the very placid character of the watere 
over which they will sail. 

The endurance of the motors under conditions such 
as prevail hi the tropical seas during the early months 
of the year, might, on the other hand, very well be 


I 01^ In the shop. 
S’ *wi<d»ard’’ will 


The- *ilii<ffi|(rd’’ will be equipped Vlth a regular 
woricsbep, uhleb will be most valuable for exeeatiug 
any repairs to the motors that may bsoonto peoeaaary 
dmliig tito trip. 

la. the Ugbt of IVUUmm’a Mcperiencea, Bruokerh 
amoass itoOM to depend essentially on hta riclll in 
handling the water-ecooplnt apd sprartaff appaiutua. 
and «B hla abUlty to prevent «he craffi friffia rising 
ttiadnly. It he fuooeeds In avo|dtt« gad leatsa frets 
rilia oatHO, tt|ni he oi^ hardly fall to TOaeh Aaeriea. 
fsirii tt bid motort .gfre out 
iSa tellonei la so laof m H aho^iM be l|lle nUa 
Ip, for even, eohdldo^te ,bkpMMd«li' 

:the, 

aMriont, hft..wtit;v«q«im,-’rita 'KMtm . 

noyai*.'r!': . - ‘y'.rr^A. < ' ’’i ^ * -Sj .i 








SCtSNTIFlC AMERICAN 


Caanoii Powder 
the Best 


,^’vV" . Sr IhkiM 

T lli l jsmtoB powder by both 

tu^beii Ot otlr lervlce to^ay U probably more 
■•arty sibMbbt, thw any other that haa yet been pro- 
dueeH (itMWaiL Vodbanhore, It la entirely an Amerl- 
ean ptMUotlba. !t9ot one lota of Ite form or compoei- 
tlon ‘lew dwrltod fi^m anT foreign eonrce. 

7%e‘:f0ur oblef dealdorata In a stnokeleae powder 
are: 

Ftmb thht It abau ba a atable oompound; that It 
ghalt 'tmnf loat «nou|dt for all practical purpoaee 
MBder tmt'lQt conditlona at climate and etorago. 
*0eoittiil. that It eball prodnee high velooltlea with 
Mdr ctwiiiber preMntrei. 

Wkifdf that It ahall, for given preMures, have the 
mlntttiuni of eroalve effect upon the bore of the gun. 

IhMirtht that It shall give regular preaeuree, that 
W‘(0 eay, that It ahall atwayd behave alike, giving 
Bke preemirea i^der like oonditlone. 

NOW, tho merits of foreign powdera, with respect 
to the nhove four eeaentlala, are well known both to 
our pow4er aanutactnrers and to the powder experts 
of our ArmV «>d our Navy. It haa long been a source 
of general gratlfleatlon and aatlafactlon that our 
antoteloea powder le not only superior In certain 
reSpecta to foreign powdera. but also In each one of 
the above fonr moat Important reepecte It le decidedly 
superior. We are getting higher velocltl^, with 
lower chamber pressures, than are obtained by any 
other government In the world. There Is greater regu- 
larity of chamber pressures; there U less eroalve 
effect upon the guns; and no foreign amokeless pow- 
der equate ours In chemical stability. 

The drat smokeless powder to be adopted by this 
government was produced by myself and my assistants 
at Maxim. N J., and was known as the Maxtm- 
Schllpphaus smokelesa powder. It was made in short. 


powder. In a vein ao preposterous as to elicit from 
Secretary Meyer the assertion that “his slafementB 
are unworthy of serious consideration except as to 
their mlsrepreaentetlons and to the evil effects of 
their wide publicity on those unacquainted W'h this 
subject " 

In Sir Hiram's letter he frequently referred to an 
article printed as an editorial In Londcn Engineer- 
ing, The pronouncement of Secretary Meyer may 
be applied equally well to the statements con- 
tained In that article as to those contained In the 
letter of Sir Hiram Maxim to the President It Is 
stated in the said article that artillery experts, both 
in England and In the Hutted States, are strongly of 
the opinion that the acridents to some of our largo 
guns were not due to any fault In tho design or manu- 
facture of the guns, but were due to the nee of 
multi-perforated powder Then follows a remarkable 
history of an accident which occurred In 1K89 to a 
tO-lnch gun at Sandy Hook. This history of the acci- 
dent Is remarkable for being an account of exactly 
what did not happen; Just as the statement that artll 
lary experts In this country blame our powder foi 
the accidents that have happened to our guns Is re- 
markable for being the exact opposite of their 
opinions 

The ignorance of the subje<t displayed by the 
author In the article referred to Is manifested by 
many statements so palpably contrary to fact, that 
It Is a wonder that anyone at this time with any 
exi)prlence whatsoever with smokeless powders and 
ordnance could be so uninformed as to make theni 
seriously 

Take this statement, foi example; "It has been 
rapoatodly found that multiple-perforated powder 
will not stand the heat test.” It is difficull of com- 
prehension how anyone could think that the physical 
shape of the grain could have any effect whatsoever 
upon Its chemical stability. How could the fact that 
a grain of powder has several boles running through 



Partly eomsaated grains of U-inch gun SmokelenB powder of various forms and sixes to sutt different 
aoKAelesB ^wdor. calfbcn of naval guns. 


round cylinders, about tjiree diameters long, these 
cylinders being multi-perforated longitudinally with 
aeven small holes, by a proceis Invented and patented 
by me. The powder consisted of eight i»or cent soluble 
nitrocellulose and ninety-two per cent of trl-nltro- 
cellulose. This composition, however, was later aban- 
doned In favor of a pure nitrocellulose colloid made 
by the use of ether and alcohol, with a special form 
of nitrocellulose developed by naval officers at the 
Newport torpedo station. This has been our service 
powder ever since No nitroglycerin has been em- 
ployed In our cannon powder during tho last twelve 


years. 

The chafactef of granulation for each gun. and all 
the steps In the processes of manufacture, and the 
tests for determining the chemical stability of the 
Anal product, are determined upon and supervised by 
government ofRoers, whose Intelligence, sclentlAc 
training, and prarttcal experience are certainly not 
excelled, even if equaled abroad. All results of Aring 
In gunt of all sties are carefully and methodically 
tabulated for future reference and guidance. 

The foinit of mulU-perforatad grains now In use was 
decided upon and adopted only after' mwt exhaustive 
teetq -had been made with many other forms of granu- 
lafloit, inolndlng every form in use in foreign coun- 
ted Ifot one step l« tidcaa. either In the process 
of^maoulacttin 9* d«r powder or in the else or form 
oll tpyi^ until It has been proven by ample experl- 
n^taiEfoh. The great amokeless powder plants of the 
% I, All iPoat Powder Cottpanjr are probably the lar- 
must S(4outiAoa!ly conftrooted, and most Intelll- 
mA operated of any in the world; 

oOKmn and the offleers of this 
sdopwrat'i in peHfeof hitfmony with the con- 
^ t Of attaining* to the ttlffhest possible effl- 
wi^tt^re aa4. ipsrwc^ of.jjrodnot. 

then,, that 'iwir Ihivyi ^Bsoratw -Meysr. • 
t'nf OrWAMfoe Of thS!*ipa||f**-»r>tS«l«r- 

._,^r|ldg|ip,l»l ,af • 

fW* !«, tWfSW «*■„:■»*“ •" 



It possibly render It more unstable, and thereby 
vitiate the heat test? 

The author refers also to a detonation of the pow- 
der charge having taken place In the lU-Inch guii 
which had Us breech block blown out at Bandy Hook 
In 1889, and In the 12-lnch gun which burst on the 
“OeorKla” Tho 10-lnch gun referred to simply had 
Its breech block blown out. an accident due to faulty 
construction of that mechanism Although the par- 
ticular lot of powder used at that time was of faulty 
construction, many of the grains being porous and 
varying widely In size and character, and although 
the powder contained a amall percentage of nitro- 
glycerin, still tho charge did not detonate; for, had U 
detonated, the entire gun around the powder chanils-r 
would have been blown into fragments; and had 
the powder charge detonated In the gun which ex- 
ploded on the "aeorgla,” the same effect would have 
been produced. 

The author of the article also refers to Sir Hiiam 
as being the Arst to make a smokeless powder by 
combining trl-nltrocelluloso and nitroglycerin, and 
refers to the use by Sir Hiram of castor nil In that 
patent as something Important and useful It is 
interesting, at this time, to examine Sir Hiram’s 
record as an Inventor and developer Of smokeless gun- 
powder He never had anything to do with the manu- 
facture of explosives on a commercial Stale, and noth- 
ing Invented by blifa' In explosives has been adopted 
by or employed In the eervlce of any government In 
the world His only experience with explosives was 
limited to a little desultory work In a small Improvised 
laboratory at Crxytord. England 

At the time of the suit of Messrs. Vickers. Sons A 
Maxim, referred to tn the said Engineering article. It 
was proven that thO only valid tWlm In Sir HUram’e 
patent wia for the’ use of oaktor oil. H was proven 
that there waS' mthtag new In eoroblning trl-nltro- 
oelluloee with nitroglycerin to produce emokeiess 
poFd^r-'tliat' Nobel; hnd made- eudh a compound and 
pntohted -It in BniUnd In 1W6,' In- Which patent he 
, on poffe W.) 
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Move to Sell Patent Office Models 

^ HANKS to the vigilance of Representative Bennet. 

A of New York, another effort to sell the Invalu- 
able collection of Patent Office models has been frus- 
traled A clause had been Inserted In the Legislative, 
Executive, and .ludlclal Approprlai Ion bill, authoriz- 
ing the superintendent of the Capitol buildings and 
grounds to sell within sixty days, all of tho patent 
models now stored In tho basement of the House offlic 
building On calling up the Commissioner of Pulents. 
the Representative found that Mr. Moore had for manv 
years entered his most emphatic protest against anv 
suggestion that the collection of models should h'' 
disposed of In any way The paragiaph was ruled 
out of the bill, and for the present at least, the (ol- 
leetlon of models will be safe 

A few years ago a similar effort was made to get 
rid of tho eollnctlon but was thwailed in the Senate 
('ommlttee on Appropriations At that time. It w.ts 
argued that the room neeupled by the models In 1lie 
tnterior Department was needed for other purposes, 
but the collection was saved by being stored In tht 
House office building, wtieie the KH,()0() nnulrds, classl 
fled and boxed up, are now preserved 
There are reasons, both sentimental and practlial, 
for saving this unique collection which includes the 
original models of many of the oiioih making Inven- 
tions of the last century All models prloi to IK'lfi 
wore burned, and but a few of them have been le 
stored Additional models to the number of SC OIKi 
were destroyed In the Patent Office fire of 1S7T, but 
there is a sufficient number remaining to form s 
collectlor of luulsputable value In proof of this <1 
Is giifficlenl to mention the sewing machines of Howe, 
Wilson, Singer, Wllleox and Gibbs, and others; the 
Morse telegraph Instruments, of 1830 to 1840, the Bell 
telephone, of 1876, the Edison phonograph, of 1878, 
and his electric lamp, bearing date 1880, the House 
printing telegraph, of 1846; Tburber's typewriter, of 
1.S43; and the beautifully-biiilt and operative models 
of the work of Hoe, Bullock, and Gordon In presses 
and the allied raeebauisms Here also is the time- 
clock of Savage, of 1847, the arc lamp of Collier and 
Baker, of 1848; and the old electric motors of Daven- 
port. Neff, and Edison 

The jiractical value of these models lies In the fad 
that in earlv days, drawings and sketches were In- 
completi', and II was necessary to depend upon Hie 
model for the disclosure of the details Hence the 
models were an Indispensable part of the rttcords « f 
earlier patents. 

The Patent Bar Association la on record as strongly 
In favor of the preservation of the exhibit, arguing 
that it is Impossible to establish anv standard by 
which to determine the relative Importance of a model, 
and that nonv of tho moacls which form part of n 
patent should be disposed of which can be useful as n 
lecord. The model which seems to be of the least 
Importance to-day may, because of future develop 
ments, be of the greatest Importance to-morrow The 
Coramlssloner of Patents states that he Is required 
bv orders from various courts during the year, to 
send out several hundred of these models as evidence 
In contested patent cases This statement of Mr 
Moore, referilng to conditions which will be true for 
all time, should be sufficient to settle, once and for 
all, the question of the preservation. Intact, of this 
valuable exhibit 

The Current Supplement 

T he front page of tho current Bi cfi kmi nt, No 
1829, shows two excellent views of Mount Sinai, 
the "Holy Mountain" of Bible lands A number of 
other views, with an exceedingly Interesting descri)) 
tlon of recent explorations In the Sinai penlnsiilu, 
will be found In the body of the paper — I)i Victor 
Quittner takes up the subject of magnetic crystals, 
explaining their peculiar properties - A 8ummar\ of 
the proceedings of the annual meeting of the Geologi- 
cal Society of America is given by K O. Hovov — 
There Is an article on the subject of power production 
from solar radiation, outlining the proposed plan foi 
the commercial utilization of power from this and 
other Intermittent sources, While the same subject 
is taken up on another page of this Journal, the article 
In the SurPLKMKNT will be found to go Into the inaitci 
la greater detail — The discovery of vanadium In n 
brown lead ore from Zlmapau, Mexico, and the suii 
sequent history of this metal, are outlined In one of 
the articles. — The development of submarine boats is 
concluded from the previous number 


Our big game animals are constantly diinlnlshlng 
in numbers, and unless protected win soon dlsapiwar 
The chief function of the federal government In this 
connection Is to stimulate and co-ordinate the action 
of the several States and to aid In solving thi* JjiTO- 
tectlon inroblema as ttiey arise. 


Abstracts from Current ScientMb Periodi^a^' 


In thi* departmoit of tko Sdorttfle Amorican the reader wUI flad brief 
valuable articlee that appear in French, Oennan. and other Bwopeoi 
acientific information gleaned from reputable aonroea. 


ahatraeta from iateraetiaf artMai p 
a eelantUe pnbUeationa. Tha d«p«e 


The School-Desk Question 

T he: Amt and most eaaential requirement of a 
school desk and seat le that iU dlmenaiona, in 
general and In detail, ehall agree with those of the 
pupil. The average bodily proportions of school chil- 
dren have been determined by numerous measure- 
ments. and are known to the best-informed makers 
of school furniture, who are In substantial agreement 
concerning the height of the eeat, hack, and desk, the 
width and depth of the seat, and the Inclination of the 
top of the desk, so that school officials need no longer 
trouble their heads with those matters The question 
bow the desks can l»est be adapted to the individual 
needs of pupils of very different absolute dlmenalons, 
and of ages ranging from six to eighteen years, has 
not been decided so unanimously Universal desks can 
be recommended only for occasional use In special 
cases The school must rely on graded desks, and 
of these the desks of Axed dimensions are preferable 
to udjtistable desks. If adjustable graded desks were 
used the exchange of Individual desks would be un- 
necessary, but there Is little reason to believe that the 
desks would be adjusted more carefully or correctly 
than desks of flxud dimensions are now distributed 
and exchanged In very small schools, however, 
where the fluctuations In the relative numbers of 


retlcal requlrsmeate statsd above are not entMiy 
compatible with each other, so that no atngte con- 
struction can aatlafy them all. Hence each ayateAi 
must be judged by the algebraic eum of its merlta 
and demerits, but this eum cannot be expreiaed with 
mathematical exactneaa 

Furthermore, the problem la not completely aolved, 
even in theory. One of the open queatiou relates 
to the distance between the deak and the back of the 



Fig. Z- Midrib desk and eeat with ilUiqr Mk top. 
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pupils of various sixes cannot, perhaps, be provided 
for with desks of fixed dimensions, without keeping 
on hand a reserve supply of desks of each size, !t 
would be advantageous to substitute adjustable desks, 
or, better, to employ a limited number of them in 
conjunction with desks of fixed sizes of the qgme 
type of construction. 

Dismissing all the foolish schemes, Dr Kopplu in 



Fig. 1.— The Rcttig desk and seat. Movable as a whole 
on raila and without moving parts. 


tlmschau states that the other requirements demanded 
by hygienic, pedagogic, and economic conslderatlona 
may be expressed as follows The desk must permit 
the pupil to maintain a hygleiiically correet attitude 
In reading, writing, listening, and all school work; 
give sufficient room and freedom of movement; afford 
the moat suitable angle of vision; protect the feet 
from cold and dampness, be easily removable in or- 
der to permit thornugb cleaning of the floor, have all 
movable parts designed to work without noise or 
Injury to the pupil, economize floor space; present 
a good appearance, and, finally, be cheap and dur- 


wlth few ezceptlona, will have nothing to do with 
movable parta, and no convincing proof of the ortho- 
pedic or hygienic nscenlty of using movable backs 
has yet been produced. Of greater hygienic import- 
ance Is the shape of the back. Theorists had almost 
united in recommending a shape agreeing with the 
natural curvature of the erect apine when Schultheea 
discovered that the concavity of the lower part of the 
spine Is, In children at all events, peculiar to the 
standing posture. Whether a toot rest Is a desirable 
addition or not Is also open to question. These two 
Important point! should be decided without delay. 

In view of these and other controversies, the prac- 
tical rules for the construction of school desks and 
seats must, for the present, be limited to the follow- 
ing. 1. The desk must be designed for not more 
than two pupils. 2 Bach bench must have its own 
back and must form a constructive whole with the 
desk tn front of it. 3. The distance between the back 
of the seat and the edge of the desk must be such 
that the pupil Is supported. In an erect and comfort- 
able position, In reading, writing, and hearing lecturee. 
4. Movable parts, it present, muet be few in number 
and sure, nearly noiseless, and perfectly safe in opera- 
tion. B. Tho desk and seat must eittasr be destitute 
of sills or easily movable, as a whole. In order to 
permit thorough cleaning of the floor. 

The second rule la based upon the necessity of 
exchanging desks in accordance with the fluctuating 
proportions of large and small pupils in successive 
classes, and the consequent necessity of making sach 
desk and its seat Independent of the others. The 
American or "intermediate” system, end all otoen in 
which each desk forms the back of the seat in front 
of it. are excluded by thla rule. 

It is not sufficient, however, to furnish a school with 
the best desks that can bs procured. It is also nooos- 


A 

For a gala oemmaaiiiiig with 

Vlad la the BW, quadcagt. 


Fur a gale eommoaelag with 
wlad iB^ SW. qttttMMlt. 

i 

Itir a gala ooiBiaaaeiag «ntk 
vrladlBtoeBX.qiiadiaat. 

V" ' , 


vrtad in tho BB. qaadnab 

4 

For a bnrrtoaaa. 


latoraattoaM Mwm Mgaab. 

and this aueation has been rofonod, for further dis- 
cussion, to the Interaatlonsl Commlsston on Marttlaw 
Meteorology and Storm Bignalo. 

The Diet oi Athtetce and Wreettam 


able 

This formidable llHt of theoretieol requirements, 
In (onjiinotlon with the now practically decided ques- 
tion of dimensions, lias Htlmulated Oerraan Inventors 
and mamifaeturers and led to the development of more 
thaii two hiindied '‘sysiems.” oarh of which has found. 
In addition to pei'sonK flnanrinlly Interested In Its 
adoption, many disinterested advocates The most 
suceessful of these devices are certain swinging seats 
and hinged, sliding, or swinging desks. The prlncl- 
clpal advartage of some of these contrivances waa 
that they facilitated transit between tho long benches 
and desks that were formerly In vogue, hut the 
obvious objnellons to the presence of movable 
parts and the necessity of exchanging desks gradil- 
ally led to the adoption of desks accommodating 
only two pupils, while the increasing demand 
for clean floors led to the construction of desks 
movable on rollers or sliding on rails, like the 
‘Rettig desk I Pig It A more recent type Is the 
Midrib desk (Pig 2), In which the s4it and the desk 
are connected, not by two lateral sills, as In the 
older forms, but by a single t>eam. placed above the 
seat and between the two occupants, and the com- 
bined desk and sent stands on four small feet Id 
facilitating the cleaning of the floor thla construc- 
tion .|i superior to desks with sills, but Inferior to 
the Rettig desk. 

This hlstorlral sketch shows that experience has 
proved— though no proof WM needed— that the theo- 
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sary to make sure that the desks ar» amutged In the 
best possible manner in regMd to itlumlBatlon and 
efficiency of school work, and that every pupil alwKyo' 
has a desk and seat of a alse eorreepoBdlag yrlto hfai 
stature, - 
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SCIENTIFIC AMEIICAN 


iininercial Utilization of Solar Radiation and Wind Power 


#f tbf ^roblam ban (HwimmI, It nut b« Admitted thmt the dlfflcnltiee in the wey of ita eolation eeem still very greet. Wheroee 
he raised by the son's rays to its beUing point, the highest tempereture so reached whidi is mentioned in scientific literatore within 

ilMMiMrafe is is mih <* li® deg. F. 

g T hi e f^dmerstt fset that praotlMlly All the energy the fossilised remains of a former vegetation, which hitherto to turn to this storctl-ui) energy of past geo- 
1 ' *lp; ‘the terrifls of man la ultimately referable in ages past grew upon the face of the earth under logical epochs, rathci than to niill/.e direcily the 
to tbs sub'* wye. In particular la thla true of coal, the light of the sun. We have found It convenient (Continuril on piii/i' 7fl I 
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The Real Cause of Hoxsey’s Death 

interwtin^ SpeeuUtfona AdraodniT • Utm Tbrnary 

I S proMcntlng to our readors a photograph of 
Aichie Hoxaey In his Wright blplnno taken Just ba- 
ron- thB machine struck the ground at Los Angeles on 
Dfn-mbcr 3i8t. we wish to give some Information on 
the probable cause of this accident which, aa related 
In our last Issue, resulted In the demollshment of the 
aeroplane and the Instant Ceath of the aviator. 

The photograph shows the machine descending at 
a vary sharp angle In Its last dive of TifiO feet. Hoxsey 
descended from a height of over 7,(100 feet in less 
than three minutes, and It is our belief that this 
rapid descent, which was at first voluntary, cauB««d 
the aviafor to be attacked by a form of mountain sick- 
ness such as was experienced by Morane and by 
Droxcl under similar circumstances This sickness 
may have caused Haxsqjr to become unconscious, and 
the weight of his body upon the levers may have 
moved them sufficiently to make the machine dive at 
a much steeper angle until It finally struck the 
ground. 

Hubert Latham, the well-known pilot of the An 
tiiliiette monoplane, Is of thu opinion that the moun- 
tain sickness Just described was the cause of Hoxscy’s 
death Morane told Latham that when he was stricken 
bv an attack of this tllneas as a result of making too 
rapid a descent, he lost control of his ma<-hlne com- 
liletely and was saved only by a miracle 
The sickness consists of a nauseated feeling ac- 
companied by a swimming sensation In the head and, 
perhaps, a lapse Into unconsciousness The turning 
of sharp circles while dearandlng, such as was Wox- 
soy's wont, would also have a tendency to cause a 
swimming of the head and dizziness, Orville Wright 
has been troubled with such dizziness as u result of 
making numerous short turns such as .lohnstone and 
Hoxsey were accustomed to execute 
Prof K Mnullnlor a short time ago made an Inter- 
esting report on the Increase In blood pressure of 
aviators after • scendlng to heights of 1^00 to 2,000 
meters (3,937 to 6,f>61 feet). The blood pressure Is 
Invariably Increased during such a flight and there 
Is often a slight headache, together with a tendency 
to sleep, experienced sometimes even duilng the 
flight. In one Instance before a flight the constant 
blood pressure 111 the radial artery of an aviator was 
found to be 9 centimeters (3 64 Inches) of mercury 
and the maximum pressure 18 centimeters (7o8 
Inches) as measured on a Pachon sphygmometer, the 
pulse was 70 After a twenty-flve-nitnute flight, dur- 
ing which, at the twentieth minute, a height of 1,100 
meters (3,609 feet) was reached, the constant pres- 
sure was 12 centimeters (4 72 Inches) of mercury and 
the maximum 19 (7.48 Inches); the pulse had risen 
to 80. The aviators In this case were athletes In full 
training The rise In pressure was less marked in avl. 
ators who were fatigued, but these showed palpitation 


culatory ayiitam doaa not hMt time to become adMyt64 
to the chaago of preuure when a swift desotnt la 
made. Prof, Moullnler alao calls attention to tbb 
gerous fatigue of the elrculatorjr apparatus caused by 
high flying, whtcjh provokes Increased and lrro|ttlar 
activity of the heart especially. A sound heart and 
supple arteries are abaolutely necessary If high fly- 
ing Is to be indulged In. 

While It la generally conceded that safety lies In 
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Funding this each aviator who Intefldl td do hl|dk 
flying should carry a paraOhute, or Veaf^ a i^ntrachuto 
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be strapped in, as in flying hear the graiuhd the flwm 
trouble Is liable to come from ooHlida^ (flmtt 
dives from wb::h the aviator sunte a 
of emerglnjK uninjured If ho cannot he tu^ out wum 
tike craa^ oomee,, or even before, as was |doihant <|t 
DeoembOr Slat near ^«n .<pr)eana In: A tmuo^ ;weraa 
smaiffi at Felmont Park he wae uninjured. 'Wkije at 
New Orleane he wae killed by being pttohM out of 
the machine and falling only 40 or BO feet 


AutoUMMes for Tntmportiiiir AinAip 
Guns 

O UR two Illustrations at the bottom of thle page 
show a new automobile especially constructed 
for the tupid transportation of one of the new guns 
lately brought out by the Krupp firm tor shooting at 
airships. Resides aiming the gun vertically, It has 
been found necessary to transport It Qulokly from 
point to point. In order to locate it In a favorable po- 
sition for attack upon aerial craft A special auto- 
mobile truck having solid tires snd armored disk 
wheels in front has been devised for this purpose. 
Special folding skids make It possible to run the gun 
up on the auto truck In the manner shown. The 
skids then fold over the wheels and are locked Into 
place. The gun Is thus firmly mounted upon the auto- 
mobile, which can be driven to the desired point of 
attack. The auto truck used Is a powerful one, It has 
twin solid tires In the rear, In order to aocommt^ 
date the heavy gun. There Is also a triangular run- 
ning gear below the main frame of the trnck. On ac- 
count of its powerful motor, this tnutk can be driven 
across open country and over the worst of roads. On 
a good road it can make fairly rapid speed. 

The Krupp airship guns have been illustrated and 
described heretofore In both the SciewTino Amrbiuak 
and the 8nmj«HKNT. We refer our readers to these* 
earlier articles for a complete description of the guns 
and their usee. 


(if the heart and marked acceleration of the pulse 
(10S). In one case of an aviator who, during a flight 
of an hour, had reached a height of 1,000 meters, 
tachycardia was manifested This heart trouble h 
caused by functioual Insufficiency of the heart and 
vertlg'nous movements No rise In blood pressure 
ivHB noted In aviators who (lew at low altitudes not 
exceeding BoO feet The cause of the rise In blood 
liressuve, according to Prof Moullnler, was probably 
due to the sudden descent to earth In four or five 
iiilnutcs from heights of from 1,00(1 to 2.000 meters 
(:i,28(i to 6,660 feet) or, In other words. In one- 
fouith or one-flfih the time required In ascending. At 
2,000 nieters elevation the atmospheric pressure is 
.'.ill mllllraeters (23 3 Inches) Of mercury as against 
7tiu nillllnieters (29 9 Inches) at sea level. The clr- 


Hoxsey plunging to his death at Lou Angeles. 

THE REAL CAUSE OF HOXSEY’S DEATH 

height because, In case of an accident, the aviator has 
time In which to again get control of his machine, the 
fact remains that a sadden plunge from a height of 
several thousand feet Is liable to strike the ^aviator 
helplees If not unconscious, and therefore to seal bis 
doom. In this connection we have but to recall the 
death of Maloney in California tn 1905. This 
pioneer aviator fell several thousand feet In the 
Montgomery gilder, and an examination of his body 
showed no broken bones or bruises sufficient to have 
caused death. The doctors gave It as their opinion 
that Maloney was stricken with heart failure and 


The Canadian Minister of Railways recently an- 
nounced that the construction of the Hudson Bay Rail- 
way will be begun by the Oovemment at once. The 
Orst work that will be given out Is the bridge that is 
really the beginning of tbe road, which is to start 
from the Fss Mission, to which point the Canadian 
Northern has already built. It is not yet decided 
whether the mouth d the Nelson or tbe Churchill will 
be the northern terminus of the road, and a steamer 
carrying a. location party will be sent north this sum- 
mer to make a chotes of the terminal point In the 
meantime the oonstrnotlon of 160 miles of the road 
can be pushed on, irrespective of the terminus. It is 
believed Hist the road will lefd to the derelomaent of 
valuable Iron ore dafloslts tn a part of the country 
traversed. . V 




Thb otiwl VM liredgwl oat of the coni rock forminc the eup-eheped barrier which keepe the water within the Evenrlodee. 


A lthough the efforts to roclalm the Everelades 
of Florida have been In pragreM only about 
four years, nearly 15,000 acres of what was formerly 
■nbmerged land, iiartly coveretl with sea grass and 
other water growth, have been drained and over 12,000 
acres of it utilised for the cultlvatlpo of fruit, vege- 
tables and other staple farm products including sugar 
cane. The location and extent of the reclaimed terri- 
tory prove the theory of drainage experts that the 
water upon a very large area of the Everglades can be 
removed from it by the preaent hystem employed. This 
area of South Florida Is at tdeh an altitude above the 
sea level that the current created through out-flow 
canals will be sufllclent to carry away the water which 
preventa fully 4,000,000 acres of what Is now waste 
land from being productive; although, as shown by 
aoil analysis, the products of the first 2,000 acres re- 
claimed were of such value, owing to the fertility of 
the soil, that Its quality for profitable agriculture was 
verlfled by the revenue from crop sales. 

The Everglades occupy fnore than half that portion 
of the State of Florida south of Lake Okeechobee — 
the largest fresh water lake twhelly within the United 
States except Lake Michigan, Including fully 5,000 
square miles by survey estimate. In this region there 
lies upon a stratum of corallne limestone an accu- 
mulation of sand, alluvial deposits and decayed vege- 
table matter. The lattei' Is of such thickness that the 
productive soil averages from four to fully ten feet In 
depth. Upon the muck resta a sheet of water, the 
depth varying with the coutonnallon of the bottom, 
which is very rough and irregular. It Is largely the 
overflow of the lake and the eat.lrn problem of remov- 
ing it rests In some method of lowering the lake and 
thus preventing Its flooding the land surface. The 
depth of water over the Kverglades has been meas- 
ured at various points and In different sousons of rain- 
fall. The result of the measurements show that the 
maximum depth at any time is about three feet, and 
this has given the experts an Idea of the size of tbo 
drainage canals to keep Lake Okeechobee at a height 
where It cannot overflow. Tho mass of vegetation 
covering the Everglades Is an Indication of the fer- 
tility of the soil, the surface water being hidden In 
many places by grasa that grows from eight to ten 
feet above It. It has a serrated edge and henoe It ob- 
tains -its name of "aaw-grass" In many portions of 
ths Everglades the saw-grass Is so thick as to bo Im- 
penstrable: but it le Intersected by numerous and 
tottnoua channel#, that, form a kind of labyrinth where 
outlets present themselves In every direction, termln- 
attag, hoyqvsr, at long or Short dletances in impene- 
trable bafb^ of trotti 

In conalderW tile iPro)Slen(i ' of drainage, the ques- 
Hob of the elevation of the Everglades bos been of 
, great imperial^ pad nwwrous Investigations have 
ks«B made aik insaa«reaSeiit<i.,,take» The opinion of 
•tkltofUm to tlMtthlgportlsm of Florida has been forced 
Upnmd At IjHUit ftUrice id the world’s history by sub- 
.taiMMniirhtl'vetnefM, thus forming a plateau, the bot- 
■ g upward with a rim completely 
p/Of odUUo rock formed of coral 
a of toeasurements made by 
tv th* ordet of tho rim to vary is 
In U leet at high tide to U 



agpeinted engineer, 
i, the principal pro- 
3%e. scheme planned 
by tigpt«>a J. 0. 


Wright, SuiMtrvIslng Drainage Engineer of tho United 
States Government, was as follows- To construct one 
canal from New River to I^ake Okeechobee, a distance 
of 55 miles; one to tho west from Lake Okeechobee 
o|>entng the Calooaahntchoc River, a distance of 23 
miles; one to tho east from the southeast end of the 
lake, around the ridge to the St Lutlc River, a dis- 
tance of 25 mites, making In the total a system of main 
canals of 113 miles, each at least till feet wide by ten 
feet dee? In his estimate Captain Rose provided for' 
three miles of rock at the head of each canal to be ex- 
cavated at a cost of ten cents per cubic yard, or $20,- 
000 per mile, a total of rock excavation coaling $180.- 
000, 104 mllea of muck cutting at 2V(| cents or $5,000 per 
mile, $520,000, four modern dredges at $60,000 each, 
or $200,000, administration, surveys and superintend- 
ence, $100,000 Captain Rose figured that $1,000,000 
was ample for this reclamation work The work al- 
ready completed by the State of Florida shows how 
close Captain Rose was In his estimates ss tu cost, for 
experience has shown the actual cost of removing the 
rock to be 8 61 cents per cubic yard and 3 46 for the 
muck 

The dredges used In rock excavation have been of 
the dipper type. The shovel buckets are provided with 
heavy steel teeth for breaking uj) the rock, and they 
work BO rapidly that the largest has a capacity for 
removing nearly 8,000 cubic yards of material every 
ten hours. The first two completed began operation 
at the head of what Is called the New River, aliout 20 
miles from the city of Miami. The New River Hows 
directly Into the sea Each dredge Is excavating 
through the rim. a canal which averages 60 feet In 
width and has a depth ranging from 12 feet to 15 
feet. So far nearly five miles of each canal have been 
completed , but tho work Is proceeding mut h more 
rapidly at present, as six excavators are now in ser- 
vice As stated, the flnni objective point of all these 
canals le the south edge of I^nke Okeechobee When 
Its surface has been lowered 6 or 6 feet it will draw 
In the water from tho surface of the Everglades and 
this will rroate cmiltnual drainage from the swamp. 

If It should be lU-enied necessary its surface can be 
lowered JO or 12 toot The ODglneers will also cut a 
number of lalural canals, but these will bo Intendetl 
more for vessel transportation than (or drainage Tho 
soil Is so very porous that a heavy rainfall disuppeara 
within a few minutes and It Is thought that wlien the 
impounded water Is drained off the land will take care 
of the natural precipitation 

The Board of Drainagi' Commissioners was created 
at Oov. Broward's suggeetion by the legislature of 
1906, With power to lay out drainage districts and to 
levy drainage tax of not more than ten centa per acre 
each year upon all the lands lying within such dla- 
trlcts. In pursuance of this act a drainage district In- 
cludlng the Elverglades was laid out and a tax of five 
centa an acre woe levied upon all the lands within It 
This waa oppoaed in the (ouru by several large land 
owners, also railway companies, but another act by the 
leglilature laying out the district and levying the 
tu wu auaUlned by decision of the United States 
Circuit Court of Appeals In 1907 This dooteion means 
that tha Truatsee of the Internal ImproTemenl. fund 
have the launedlate co-operation of the Board of Drain- 
a«e Oenitalsalonera, and all funds from the apeclal tax 
are available for the expense of the work This epeolal 
aoreage tax aggregate# more than |200,000 per annum. 

fo jnvMde a complete drainue ayatem will naoeg- 
altate tha construction of about 600 miles of outleta. 
Moat of thta work, however, will be merely mud ea- 
oavattoa. tt Is Intended to pierce the Hm at several 
other potnUi with canals which will rannect with 
ttdai plvan like the Near River, and the auoeeea at> 


tallied wanants the iimlcrtaking As the cbannels 
are dug the suriate water In the vlclnltj flncls Its way 
Into them and Hows pastwaril The soil of the Ever- 
glades Is rich, not only ui isoKued places, but iiiil- 
foruily rich, as Is shown 1)\ I lie manv iiniilvsi's made 
of It These show that the peiiLiitage of nltiogen In 
the earth Is over 2 21 pci cent, which Is a very largo 
proportion ot this powerful ferllllzlng element, but It 
has accumulated during the long period In which 
vegetation baa been decoinposUig At market prices 
for nltrogcu It is ealciiloted li> tlU' (heiiilst that each 
ton of this sot) contains fully $6 W'orth 
^ With land of this fertility, favon-d by the climate, 
the, Everglades, where drained, are being occupied by 
farm settlers from many other pHils ol the country. 
'Every kind of iriill ami vegetable raised in the tem- 
perate zone c-sn be cultivated fit a profit, to which may 
be added nrauges, bananas, pine apples and other 
varieties of tropica] tree and bush pioducts The 
famiH under cultivation since the rorliimallon work 
afforded land for tho purpose, prove this to be true. 
This land Is lielng sold In large tracts by the State 
authorities at $20 an acre to be divided Into truck 
and other farms bv large rorporntlons that have been 
organized in various cities, but tho poaslblUtles for 
producing siigai are perhaps the most important In 
ronuectloD with this great reclamation si heme 
It Is the opinion of Gov Broward and many other 
experts who have carefully studied the situation, that 
the growing of sugar cane and the manufacture of 
sugar will eventually be tho chief Industry Louis- 
iana prodmes more cane sugar than all the other 
states combined, and is known for Its production and 
quality The average yield per acre In that state Is 
twenty-five tone ol eaiie, and the average available 
sugar content of that cane Is seven per cent The 
average cane productlua of the Everglades ascortalned 
by striking an average on 420 aeios for several years, 
Is 35 tons of cane per acre and the average available 
sugar content ascertained in the same way Is eight 
per cent The addition to the soli of potash and 
phoephorlr arid does not niatei tally Ini-rease tho gross 
tonnage of this yield, but It dees very materially In- 
crease the available "content ” In the Everglades 
region there are at least four million lu-ros of land 
■ultable for growing, as stated, ciops of sugar cane. 
It tho area submerged by the outlying waters of Lake 
Okeechobee, which Is now being reclaimed, were 
planted In sugar cane and sliuuld yield ,85 tons per 
acre with an average available sugar content of eight 
per cent the total annual pioducllon would bo a little 
more than seven million tons, or enough to supply the 
demand ot tho United States lor more than two years. 

All told the American sugar production avernges 
annually about 5l)il,000 tons To meet tho consump- 
tion 2,260,(100 tone arc Imported Consequently the 
Everglades i.lone could produce about three times as 
much yearly as the country needs and about fourteen 
tlmee our present annual output 

Btatletlcal inqulrlon by the tyopartment of Agri- 
culture have been made in regard to the prices of 
beef and pork, to asuortatn the diftcrenfc l>ctween 
wholesale and retail costs A study ot the marketing 
and transporting ot grain In the region of the Great 
Lakes dealt with the reduction In the cnsl of market- 
ing and the Increoaed quantities handled during the 
loat quarter century. An examination of the coat of 
selling and delivering grain and live stock in tlie 
Poolflc coast otates was hegim Wages of farm labor 
were further studied; Including cost of living as com- 
pared with that of city employees A study of dates 
of planting and harvesting crops throughout the world 
boa been under way. 
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The Liquefactioii of Nitric Oxide 

By Rolxirt H. Bow«n 

Probably pvery amateur delver Into the atorea of 
srieiioe hae heard of liquefied air and the phenomena 
of liquefied gaiiei!. Few. however, are aware of the 
fact thai llquefyltiK niay be done at home on a email 
Bcnle, very cheaply, provided that the proper giieee for 
Blu b treatment be eelected In the foUowInc experi- 
ment no abnorniBl preanure la required as In the oaae 
of niotil Kuuea, and girriple cold BiilficuH to condenae the 
Kas, which will be nitric oxide. 

The appuratua for preparing and ‘TrearlnK" the gaa 
la ahowu conventionally 111 the aeoompanying figure. 
7' la a amall fiaak of about 260 cubic eentlmetera capac- 
ity, Bujiported for safety and convenience on the ring 
rland n The flank la provided with a two-hole rub- 
ber Btopper, through whU'h paeaea a thlatle tube and a 
amall angle piece of glaae tubing. The angle piece la 
connected by a piece of rubber tubing to a glaae tube, 
the oppoaite end of which la Immeraed in the water 
contained In the tiottle /(. Another abort tube leads to 
a U tube filled with granulated calcium chloride The 
U tube connects with the teat tube C by raeana of a 
glass tube and a short aeetion of rubber tubing. The 
teat tube la contained In the can T 

To perform the experiment, place In F about l ounce 
of copper turnings or short lengths of copper magnet 
wire, and fix the stopper tightly in place. Fill the 
bottle B with water, the level of which should be 
somewhat above the end of the long tube. Stopper B 
tightly, and connect by means of the short angle piece 
to the drying tube. Pack the test tube in a mixture of 



The Uquelution of nitric onU^ 


Ice and ammonium chloride (sal ammoniac) after 
the manner of flllliig an Ice cream freezer, care being 
taken that no water Is allowed to enter the test tube. 
All Is now ready to commence. Pour slowly Into the 
thistle tube enough nitric acid to seal Its end. Action 
at once occurs with the copper, and brownish fumes 
fill the flask. The gas as originally generated is really 
eolorless, and Is called iillrlc oxide (NO). On coming 
into contact with the air, the gas at once oxidises, 
taking on a brownish hue, and becomes nltrogsD per- 
oxide (NO,). When sufficient pressure Is obtained, the 
gas bnbblos up through the water in bottle B, and 
pasHCH thence through the calcium chloride tube, at 
length arriving In the test tube, which is contained in 
the ireezliiK mixture. Here the gas is condensed Into 
a fluid, the <'olor of which. If perfectly pure, would be 
like that of water Howuvei, It will probably have a 
Blight bluHh lint Pnllke water, the fluid will not 
aolUtIfy, which water would speedily do If subjected 
to the same condlfloiiH 

The q^ianilty of liquid thus obtained is very small, 
and experimentation with It Is rather restricted. One 
t xperlment may he tried with only a single drop of the 
fluid gsB Remove the lent tube from the freestng mix- 
ture, and warm the bulb with the hand. The ituld 
vaporizes slowly, and the customary brown fumes ap- 
pear. Now seal the open end of the tube with the 
thumb, and replace In the freezing compartment. The 
gaa la speedily recondensed, and forms a partial 
vacuum In the tube by the decrease of its volume. 
This is made evident by the suck&ig effect which is 
exercised on the flesh of the th,umb. The brownish 
fumes disappear simultaneously. 

Should the action In the generating flask slacken, 
It may be accelerated by the addition of more nitric 
acid. The wash bottle and calcium chloride tube may 
beWllBncnHed with if they are not contained in the ama- 
teur’s laboratory, but it to adTlsable to use them. A 
large 'tin can serves very well for a container for the 


Icey and should be wrapped ontslde with aeveral 
nesaes of newapaper to reduce the radiation eonaeduent 
from the large surfaee of metal which the can preaMtto. 
I do not lay any claim whatever for originality to this 
experbnent, but as It to quite unique and articlea on 
this subject are very rare, 1 ttaouiflit it worth while 
to make the legion of amateur aclenttots acquainted 
with It. 

A Unique Wind Vane and Electric 
Indicator 

By Frank C. PcrklnB 

The wind vane pictured herewith la r^anected elec- 
trically to an Instrument at a considerable dlstanoc, 



Weather vane electrically connected to indoor indicator. 


which Indicates, by means of a magnetic needle, the 
direction of the wind. This apparatus la of value to 
an observer situated where he cannot see the vane 
from a window, and especially at night, when the 
direction of the wind is dlfllcuU to determine. The 
vane is made as light as possible, and in such proper, 
tlons that it will balance nicely on the bearings, which 
ooneiat of the head of a worn-out bicycle The vane is 
held in place by means of a .\^-lnch Iron pipe, which 
extends down into the head. The clamp formerly used 


Indicator for the wnatbor vane. 

to secure the handle bar will bold the vane In place. 
In place of the forks to attached an eight-cylinder auto- 
mobile timer, eiigbtly altered in such a manner that 
the brush Is always in contact, and when pointing 
between two contacts, connects them both. 

The indicator oonststa of eight 1-ohm magnets ar- 
ranged 46 degrees apart in a circle on an inch board, 
with tbelr faces pointing toward the center. These 
can be obtained from any etectrlcal store in pairs, and 
are termed instrument magnqts. They are held in 
place by small angle brackets, as can be seen in one 
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iaarthw«««niiNM«ara. 
a ^dtture fraioa. with four gmiai hohM# 
ta^>dha Idaqe of thq-i^Otpre aa ahowa. tlm lAfttaatar 
iM^ )i galihpfe maghstifi noedie halahead oa aUlvof 
ovqr Urn fttal. Around ^hs Indlentlng and of tho needle, 
which iii painhed btook, to wound a One #lire. the and 
of which extends doWn to ahout l/tS inoh of tb» dial. 

There aw rtjrtit wires, which eottneqt the outside 
wires of eaOh of the magnets to a contact of the timer. 
The Inside wires of the magneto are ommeotod to the 
inw brace which supports the magneto-, the tonoM 
are connected to each other by a gronn^. wire, and In 
aerlee with a pueh button and two or thfee dry^eiAls 
of battery with the timer braeh. Ilie tinker d^ouM he 
tnatened in sneh a position that when the vane to 
potoUng north, the brwh wiU make a conniption di- 
rectly In the center of a contact. The eoMtoteto and 
magnets nre connected In such manner , that when the 
vane to pointing in a certain direction It will eonueot 
the batteties with the magaet under thC dial, repre- 
Banting the direction from which the ^ad to Mow- 
ing. 

It will be aeen that when the vane hi pointing In 
such a direction that two of the coAtacto are con- 
nected, two magnets will be magnetised and the in- 
dleating needle will point midway between two linen 
on the dial, thus giving 16 directions. The magneto 
under the dial, when magnetised, will attract the 
needle and, on account of the "dip" caused, will bring 
the end of the fine wire In contact with the dial, thus 
preventing the needle from swinging a few moments 
before coming to a standatlll. 

It may be mentioned that by using a closed circuit 
battery and not using a push button, the needle will 
at all times Indicate the direction of the wind, and 
can be road at a distance without requiring the ob- 
server to go close to the instrument to push the but- 
ton, as to the case when dry cells are used. 


A Self*cooled Spark Gap 

By Goorge F. Whits 

Wireless experimenters possessing stations of 
^-kilowatt capacity or more, often experience dUB- 
culty In making their spark work properly after the 
eleotrodsa have once heated up. This trouble to par- 
tially ellmluatsd If transformers are used that are 
wound for a high voltage. The higher the voltage 
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DiawBBioHi of the adjiintaUe tieetoodei 

the greater the preesure, and the more easily the sec- 
ondary discharge will leap a given distance. A 260-watt 
transformer, If wound tor a secondary discharge of 
fl,000 or 10,000 volts, will leap a gap hardly more 
than 0.26 or 0.86 of an Inch, while one of the same 
wattage, but with the secondary wound to 16,000 
volts, will easily leap a space of 0,86 or 0.46 of an 
Inch and even more. Of course, tbs amperage to 
greater In the former Uum In the latter, owing to 
the neoeeiary increase of reslstoncs of the latter be- 
oauee of the extra turns necessary to bring tbs volt- 
age up. 

It can be seen by the comparison of spark lengths 
that a transformer of low eecondnry voltage will 
neoessarUy use a ihorter spark for transmitting 
than the one of higher voltage, .when the electrodes 
of tbs oscillator or gip bM^ heated, the wartr 
becomes weaker and imedAtoltorteBlag. In the trans- 
former of higher voltajli ihto to not always nsoso- 
eary, M tho gregtor Fnltottre oap usually malataln 
a raiPar spark. ’ HofoVer, the lower voltage trane- 
foruMni are bslDg used almoM; uolversaUy, on ao- 
oount of tbe higlier aotfieragc and anltosauent radtat- 
lag and ponetratiag qualities of the dtscimrgs. A 
•park d^toiued between cool electrodes has a 
higher frequency per semmd timn one between heated 
oMS, AM btotoo n greater radiative power. Hence 
It togyMottt-iltot sodto nnthod guiit tw uatoi to kaw 
the mtitotow of tito (ttoehUTfer as intoM m possible, 

, to nniimtit the use of tlw tower voltofe. Thai# are 
••uaf#^fiaMhods to «•• aotr titot are Vtow .logenteusi 
tilto,toBkil«to.,ln'^Mototti| a .current o« oa«{''air 
«titok-iiM'giaetoo«to«''uiiatitok^'ia tha ma-ttt'TMtotoig, 
'tha 'Wat ratofito tl ^ ’'imm 

-(haM;^l^''he .(ttotosM, - 

pt mMk n: MMwF toiNr 

'''-ffhlil'>4ih<n«i| lead t«r«li*'i»ltototo' ^ .TiM'.cnrraot oi 
'Wr hr the fail' is 'ean^'. W .intoagp of 
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ottun* typ0 of coolod gap, 
.am from Whlob tbto artlclo dtrlve* Ita 
. . lia tUB ntf-oooM type. U Is more dMlreble 
Miuteur'ii standpoint than tbe other 
dtSflliOd, beiog ebeaper And oomparatiTely easy to 


For the etoctrodes, stac pencils havlnc a %'lnch 
fa«e can be used. They should each be >/4-lncb in 
lonCUi and tapped for a 10-24 screw 3 Inches long. 

A %*ltioh surface will be ample for discharges up 
to 1 kilowatt Larger sises are necessary for greater 
oapacltles. Tbe radiators are made in the form of 
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atiUrtmUd spark gap aii^a disk and 


washers 1 Im h in diameter of No. 20 sheet zinc (Fig. 
8). The hole at the center should be a trifle larger 
than ^-inch, to allow the radiators to slip over the 
8-32 threads. It can be made with a center punch, 
and the rough points on one side of tbe disk (caused 
by punching) filed away. There will be twenty 
such disks needed for each electrode. They should 
be aUernated hy amall copper waahera for apacing 
(Klg. 1). When the dlska are In place they abould 
be 'clamped accurely with a 10-24 nut. 

Binding poata made of hexagonal or round braoa 
are necesaary to aupport the gap electrodes (Fig 2) 
They can be mounted on either rubber, fiber, or 
marble. The electrodes are threaded Into the poats, 
one lielng made fast with a nut while the other has a 
knurled rubber handle for adjusting purposes. 

The two poats are made fast by means of screws 
that pass up Into them from countersunk holes In 
the base. 


A Mirror lUusioii 

By Prol OosUve Michaud. Costa Rica State College 

A curloiia mirror Illusion may be obtained with tbe 
accompanying figure. The best way (not the only way, 
however, as we shall see further) to got this Illusion 
is to place the figure on the edge of a table, near a 
window, and to look at It with a stereoscope brought 
at the required distance, the projecting rod of the 
Instrument being thus kept outside of the table. Be- 
sides the ordinary stereoscopic relief, 
another phenomenon appears which 
gives the stereogram a most extraor- 
dinary aspect. The mirror assumes 
a thoroughly metallic surface, Just as 
if a aheet of highly polished silver 
bad been glued over the paper. As 
to the hooka, they are not seen upon 
the metallic surface, but behind It, 
ojcsetly as If their image were re- 
flected by the mirror. 

Where no stereoecope ie at hand, 
nioet people will got tbe same illu- 
sion by maklug In a sheet of black 
pasteboard two hote.s about Vi of an 
inch In diameter and exactly 8Vi 
Inches apart, dtstnnce being meas- 
ured from centef to center. Tha fig- 
ure ie laid upon a table In a well- 
llglvted place. The observer stands up 
and bolds the sheet of pasteboard at 
aotne a to 6 Inchoa from his eyes, so 
M to endble each eye to see the cor- 
raeptmding pbotosmbb. If the flfure 
ke then oonsldefwd in an aheent-mind- 
M «ay„ M If It were some taPAway 
Which the otweitwor does not 
'n eganttaih m 0l*«e»l k»to of the eyee. In most 
hkOomea pandWT th* two holes get nearer, 
maf#B ittti# onS ^ngl* hojB. through which 
thf'iSmiton ta obtained with m much intensity as 
atereosftt^. 

tfanffiot that oas eye a#ta n htihljr luminous surface 

^ aj,, 

ty:»kb«Ta»tiy^Btajiwd 


and Kpparently polished, opaque eurfaces which are not 
metallic disuse light In every direction, and send about 
as much of it to one eye as to the other Highly 
poltehed metallic surfaces, on the contrary, reflect only 
In one direction the light which comes to them. If a 
small part of the reflecting surface be considered. 
When our eyes are close to such surfaces. It oficn 
occurs that one eye e In tbe direction of the reflected 
light, while the other Ie not. One eye aces light where 
the other eeee none. We have then what may be called 
the metallic visual sensation. This sensation Is, of 
courss, entirely subjective, and. Just ae the sensutbm 
of light may be produced without light, the metallic 
visual sensatlw may be produced without metal, 
through the araflee just described 


Since the amount that does reach the to{) Is very 
great, another force Is probably In use The water 
may first reach the top through small capillaries and 
spread through the woody flbeis, becoming attached to 
these by the force of adhesion, and thoii 8Ui»port a 
column due partly to the cohesion of water particles. 

An experiment tending to prove this is described by 
Askenasy. and has been performed by the writer In 


A Freak Barometer 

By Albert Alexander Somerville, Ph.D. 

It Is a well-known fact that a plant receives water 
at Its roots and loses the same at Its leaves by what 
Is called transpiration. The subject Is of much Inter- 
est to plant physlologlata In accounting for the nieaiie 
of tranait of auch a great quantity of water as Is 
known muat be conveyed through the trunk of a tree. 

If the leaves of a plant are partly wilted after a hot 
day. It Is probably because more water has passed 
from them by evaporation than they have received . by 
morning however they are again rigid, which la evi- 
dence that during the night enough water has been 
conveyed to them to account for this excessive loss of 
the previous day. 

Experiments show that the amount of water drawn 
by a plant is much greater than one would ordinarily 
expect; also when one considers the height to which 
It must be raised In some of the tallest trees, It Is 
seen that the work done in a forest Is easily more than 
equal to that of a city water works department. 

The ordinary way of beginning the problem Is to 
consider that the water is pushed tip from the bot- 
tom; this Is done by what Is termed root pressure or 
bleeding pressure. 

Another method of producing unequal prossiires Is 
by osmosis, or seml-permeable membranes consisting 
of porous materials which will allow a certain solu- 
tion to pass one way only, and thereby Increase per- 
centage of solution on one side and decrease it on the 
other side. 

Neither of these however will lift water to any great 
height, and even If we add to them tbe height water 
may be raised due to atmospheric pressure. It Is still 
far short of the total height of most trees. 

Then If we have used all the means known to pro 
duce a “pu»h" at the bottom. It Is only natural to con- 
sider what we can find at the top In the way of a 
“pull 

The first of the phenomena we consider Is that of 
capillarity The laws of physics are that the bolghi 
to which a liquid will rise In a capillary tube Is 
directly proportional to the surface tension of the 
liquid In contact with tbe tube, tbe angle it makes 
with the tube, and Inversely as the size of the capil- 
lary. Well, this latter being the case theoretically, 
It Is only necessary to make the capillary small enough, 
and water can be raised to any height desired. This 




PhM this IK « stsrsesove and note the mirror UliMion. 


mfey ha nil trns enough, but there la another law yst 
to be eonitdeved, and that In, that the amount of liquid freak barometer. 
th«t WlH flaw through a oapHlary Ie Inversely as about 
the fourth of the diameter of the tube. Now If 

tha tube fg anudl enough to lift ‘water to any consider- 
able belght, Jt la so small that acareely any water 
will flp'W through It and eo the amount lifted to the 
top wtn bfl taHT totaU indeed. 


A freak barometer. 


his research laboratory simply for the pleasure of sei- 
Ing the same in operation The accompany iiig photo- 
graph Is of (he same, which Is described herewith 

If a glass tube open at both ends has one end well 
closed with a block of gypsum or plastei of I’aris, 
this block so long as salurofed with water vapor is 
almost wholly Impervious to tbe passage of air. The 
tube Is filled with water, Inverted, and placed open 
end down In a vessel of mercury as an ordinary mer- 
cury barometer Tbe air should be boiled from the 
MBter The water then evaporates from the top of the 
plaster of Paris plug, and the water from below follows 
through, drawing the mercury column up after it, due 
to atmospheric pressure 

After the ordinary barometric height Is reached, the 
mercury column continues to ascend, probably due to 
the adhesion of water and mercury, (-oheslon of mer- 
cury, cobeslon of water, and adhesion of water and 
))laster of Parts 

The apparatus was constructed by drawing down a 
large tube at one end and sealing It on to a smallor 
tube about 12.'> centimeters lung Diameter of tube, 4 
millimeters; diameter of large tube at top, 20 mllll- 
meters; length of plaster of Paris plug, 3 centimeters. 
The experiment was started October 26th. 1910, at 8 
A. M , and the following table shows the rate at which 
the water passed through the porous plug- 

{Tclf^ht 
of Mnri nry 

TImi Iiiclimt 

Oct 20— SAM 0 

27— K A M — 1 day 6 .'I 

28— 8 A M — 2 days 9. 

29— h A M — ;i days 1.1 

30— 8AM — 4 days 17 3 

31 -8AM r. dnvM 2.0 

Nov 1 - 8 A M - -0 days 33 

1 —11 A M 35 

The picture was taken at this time, 
and the scale shown Is a meter stick 
ruled In Inches on one side, and not 
a yard stick as might be supposed 
During the second, third, and fourth 
days tbe humidity was very high, so 
that evaporation was slow During 
the fifth and sixth days a test tube 
containing calcium chloride was In- 
verted over the top to absnib moisture 
and so hasten ovaporatkm The diffi- 
culty Is that some air will pass 
through the top, and (hereby cause 
the column of wafer to tircak loose at 
the top. but novcrtbeless II holds long 
enough to prove the point, and earns (be title of the 


A patent was recently granted to a Schenectady 
man for a golf club provided with a tubular non- 
flbroua shaft; or, more spcclflially defined, a shaft of 
Steel tubing. 
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The Man-machine 

(ConJtnued from, page 60.) 
ability to contract musolea, alno« ordinary 
muscular contractlona at very low tcm- 
jifraturee are impoaaible. 

Laboratory experimentation baa ahowii 
the essential nature of this cbemical proc- 
ess, and Its relation to fatigue. The 
great storehouse of glycogen (muscle 
sugar) Is the liver, which organ takes It 
from the alimentary tract and supplies It 
through the blood to the muscles, as their 
smaller stores are used up A muscle be- 
ing stimulated to contract, there is a re- 
action between the oxygen of the blood 
and the glycogen; and the result Is the 
formation of waste products and a releases 
of energy, part of which latter contracts 
the muscle, while the rest In the form 
of heat Is either wasted or used to main- 
tain the bodily temperature. 

Fatigue Is usually attributable to the 
waste products formed In the reaction 
Just stated Jf the extract of a fatigued 
muscle be Injected into animals, gi'eat 
languor and prostration result, with Indi- 
cations of fatigue To inject extract of 
iion-fatlgued muscle has no effect at all 
A fatiguod muscle Is one In which by 
reason of repeated contraction, there has 
been much chemical change — with the 
accumulation of waste products Thus 
soldiers, after an exhausting march, are 
as arm tired as they are leg tired 

The fact that the workman who does 
not rest gradually loses his energy should 
eertalnly be a most vital matter for em- 
ployers of labor to consider, If not from 
the humanitarian, at least from the eco- 
noraie and ptirely Oradgrind viewpoint 

We have now an American Museum of 
Safety, established In the Engineering 
Societies' Building In New York city, hero 
one finds many Inventions and contriv- 
ances for the preservation of human lift!. 
It Is the fourteenth of lis kind In the 
world; but the first In the Tlnlted States 
There are a doren such museunis in 
Europe, wheie (he subject has long Inter- 
esteiJ social scientists and (hose who make 
human welfare their earnest concern In 
(iennany, for example, accident preven- 
tion has been reduced to a system; and 
the number of Industilal accidents has 
been reduced 50 per cent 

But the best surety against accident Is 
an alert mind In a virile body, and on 
the other hand, the ideal prcdis|K)sitlon 
to uecldent ts an exhausted, rundown, de 
\llallxed human machine There is now 
no auestlon of the reality of ihe relation 
between fatigue and accidents; in Europe 
tills has been scientiflcally noted for prac- 
tically all forms of human activity Bank 
clerks make most of their mistakes in 
tile late afternoon, and this appears to be 
one of the reasons for the comparatively 
early dosing of such Institutions, since 
the bankers have found their employees' 
mistakes to be expensive Everyone now 
knows that dire ealamit.v results when 
lallvNay men work continuously too many 
hours. I’eople should understand also 
that physicians are no! to be ovoi worked, 
and that lather than this, substitutes or 
asBistants h"il best be willingly accepted; 
men who blue in their charge the keeping 
of human healili (the most precious thing 
In exlsleine) nnisl Ik vnuehsafed normal 
minds In nornial hoilies The part-time 
method ol school utlendanco of children 
IS I doubl not, ofleni lines unavoidable. 
Still It has rilBinlvuntagcs, and of these 
by no Iiieans the leasi is that In the after- 
noons the minds of rhildren are unfairly 
taxed, us when (hey are made lo grapple 
with such dlffleiilt subjects as mathe- 
matics, which should be a iiionilng study, 
when the minds of clilldien are clear and 
fresh 

One here perceives the best of all argii- 
iiierits — from whatever viewpoint one 
chooses — for the eight -hour day for all 
forms of labor For some kinds of labor 
even eight hours is much too long. It Is 
melancholy to observe that for many em- 
ployers the prevention of fatigue acoldefits 
can be brought about only by making 
them very-fttpenslve A wise corporation, 
however selfish, will hero instinctively 


reduce its hours of labor; for roasons of 
economy. If tor no other. After aU U 
Is gratifying to note that the essential' 
parallelism of efflcloncy and humanity Is 
being Increasingly appreciated throughout 
civilisation. 

Oar Smokeless Cannon Pow- 
der the Best 

(ConUnued from page 63.) 
specifically mentioned the use of grease 
and oil, to render the material less sen- 
sitive and loss likely to be detonated 
aeeldentally. 

The following, quoted from Sir Hiram 
Maxim's letter to me, dated August 8th, 
1889, proves what his opinion was at 
the time of writing It “There Is noth- 
ing new about the addition of nttrogly- 
eortn to a solution of guncotton. It was 
patented fifteen years ago by Nobel.'' 
Even the use of castor oil by Sir Hiram 
Maxim was based on an erroneous as- 
sumption It was thought by him that 
any colloid of guncotton or colloidal com- 
pound of nitroglycerin and guncotton, 
both Ingredients being high explosives, 
must necessarily be a detonatlve com- 
pound. requiring some sort of deterrent 
to adapt It to use In guns Experience 
has proven that no euch deterrent la 
required; for the dense, horny, tenacious 
character of the material Itself abso- 
lutely obviates any danger of detonation, 
whether the colloid be made of pure 
nitrocellulose or of any compound of ni- 
trocellulose and nitroglycerin up to 60 
per cent of nitroglycerin to 40 per cent 
of nitrocellulose. 

As Sir Mlram Maxim never used over 
25 per cent of nitroglycerin In any of 
the laboratory samples made by him, 
and seldom employed more than B per 
cent, it Is easy to see how little Im- 
portance should bo attached to his cas- 
tor oil patent Even the use of castor 
oil by Sir Hiram Maxim In smokeless 
powder was suggested to him by me. 

I learned from Prof Powbray, who was 
at the time connected with the Xylonite 
Company of North Adams, Mass., that 
they had experimented with the use of 
castor oil in their xylonite or celluloid; 
but It did not work well, and was con- 
sequently discarded. 

In view of all the foregoing tacts. It 
does seem a little impertinent that a 
man of Sir Hiram Maxim's very lim- 
ited experience In explosive compounds. 
Ignorance of their nature and use, should 
write letters to our Chiefs of Ordnance 
and to our President, that our smoke- 
less powder is all wrong and that our 
government officers who are responsible 
for the adoption of Its form, and who 
have developed the material of which 
It Is made, do not understand their bast- 
ness and should, metaphorically speak- 
ing, be hauled over the coals and set 
rlt,ht 

Had It not been for the world-wide 
reputation attained by Sir Hiram Maxim, 
due to his Invention of the automatic 
gun, and the honor conferred on him 
by the English crown by knighting him, 
his letters to our Bureau of Ordnance 
and his letter to the President would 
have received no attention whatsoever, 
and the matter would never have become 
public 

In 189.5 I had a contract with Hiram 
Maxim, by which be was to receive a 
certain eommlssion on any sale of the 
Maxlm-Schlipphaua smokeless poVder 
patent rights, which might be effected 
with hla co-opemtlon and assistance; and 
It Is Interesting to know what his opin- 
ion "was of the powder and of my mufti- 
perforated grains when that contract was 
In force. I quote the following from a 
letter written by him to Ueut. J, F. 
Meigs, Engineer of Ordnance, 'Bethlehem 
Iron Works, Bethlehem, Pa., dated 88 
Victoria Street, London, f. W,, August 
8th, 1895; 

“This new fo^m of powder has multiple 
perforations If powder Is only per- 
forated with a single hola, it buns trptt ' 
the outside and the inside at the wiae i 

(ConUnued on page Ti.) 


Thsss eoiwaas s» open t»aUpa*>ste*a< Wa 
aoaoss aw iMWrtsd l>r gpsetsi a rml wimi wt wlyte 
thstavsntora Verna ea *191^*11^** 
usiagZMiwrtnoBtofmefloimtfeie'AwanisaA j 

ffiwrtalala* so A»|Wnd. 

HAT PAgTBlNBB.— J. tWSS, .VOIfam, V. 
3. The (aitener is more Otpeelaliy dssiffwd 
for use on ladles' hats to tastea tbo sohm 
seenrely In position on tbo heed For this 
purpose use ts mads of one or moss eonhs 
formtns a permanent fixture On the hat to 
readily engace tbo wearer's batr on pladng 
the bat In position on the bead. 

BBLT BUCKLE— J, F. I>u»s, Hew Tork, 
N y. Tbla Invention proridei a buckle where- 
in the grtp on the bell Is proporaened to 
the pulllns strain , provides a cunstruetton for 
the gripping member to make the same more 
rigid and to afford guldai for the opotatlon 
thereof ; and providaa a buckle which la 
simplo, effective and durable. 

■iMtrloal Oorleea. 

nBVICn FOB DBIVINO FiaaXB.— t.'. K, 
Kasaa, Handusky. Ohio. To some extent this 
invention Is In tbe nature of a aubaqueoua 
alarm. More partlculsrly stated, it oompre- 
henda a number of buoys to be conneaod with 
a seine or the like, and containing alatma 
which are controllable electrically from a pre- 
determined point, In order to frighten the 
llehoe and drive them Into a predetermined po- 
sitlan or along a definite i»atb. 

BLECTHK'AI, ILLUMINAITNO SION— W. 
W. AaNOLO, Hamilton, Ohio. This Invontlan 
provides an apparatni tor producing Ulumlnated 
dIaiBay figures anceeaalveiy to form words or 
other symbole; provides means whereby the 
foregoing object U accomplished through a ae- 
loctlng apparatus mechanically operate ! and 
provides a constmrtlon whereby the aaceescIVD 
words, sentences or combination may bo main- 
tained In lllnmlnatid form or obUterntod at 
the operator’s will 


ibw Af SMI aa«tpH«''#<i'iiia' 


t sMtekipg. 
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■sods to be oaMly faMPpetsa at att tMpA Mff 
It can be mahteVhitsd wMttiMt diioutty, bote 
fat piadaff the seoM te tM dsMss, aBd'mkhfrltag 
them for tospectloa, 

COTTDM JWn»8.~.A Is ’S!umia,\7M^liapi, 
Okla. The ioMatloa pfsvtdsf a pi^e te «•» 
loose cotton Into a shSet mA tea MM h>te 
a roll or bale ahapod mdMr a nttljMtei pmn 
sure ; provMea means for dsUAclfag ‘flMa 'tfas 
press tbe hale when roHod; fwovldiM amoins 
tor ssoertalnlng when the d ii lnm ffHMWS 1* 
exerted upon the bate; and provMsa MmOa 
whereby say pressure i* nvuved from tbs 
bale autoatetloaiiy. 

COKBINBl) COTTON CHOPPER. iOtUP' 
BR, AND CCLTITATOR.— Q. C. UWn, O. 
K., Mist. Among the prlneRml objeeta Wfaloh 
the present faivsation has la VMw ass te pm- 
Mli)e a UNKdiliM whesela tbs eMtM Alay be 
chopped and tbe gmmiid eUMsatad sud leveM 
In the same opoMtleni aad to provldS SMaas 
whereby the operation above deoesilwd may he 
carried on ladepsodently. 


COTTON-CI.EANRa.— A. L Tnoai, Jen- 
nIngM, Ckla. The preeent Invention conetl- 
iHtes an Improvement on that deicrllied In a 
former patent granted to Mr. Treese, the ob- 
ject being to cnalilc the cleaner to be hsed, 
If desired, without the separator, and arrange- 
ment being |irnvtd<>d in which tbe cotton la 
deposited directly upon o conveyor belt or 
distributor. 

CHlIKN-lMBUrB.— W. W Mi.»s. Mineral 
Wells, Texas The object of this Inventloa Is 
to provide a dasher which will rburi) the 
I butter In X simple, cheap and efftetent man- 
ner. By making the dash-bead convex ou top 
and concave undemeath. the downward move- 
ment of ths dasher will force the cream to the 
I renter aad the upward moyemeut of tho dasher 
will then force tbe cream outwardly, this al- 
ternate forcing of the erenm toward the center 
and then outwardly, fariUlatIng the operstioD 
of ebtimlng. 

FRUIT I'K'KRH — 11 Babtmu. Portland, 
rtivgon. The aim of the Invention Is to pro- 
vide a new and Improved fruit picker, arranged 
to Insure ready detsehmeut of the fruit from 
tbe tree and to prevent bruising thereof during 
tho act of dntacblng tbo fruit and lowering 
of the same to tbe ground for the removal 
from the picker. 

CHURN.— W. W. UiMM. Mineral Wells, 
Texaa This invention has reference to im- 
provements In chums and means for driving 
tbe anmr, end has for Its obloct the production 
of a simplo, cheap and efficient anebantem, 
whereby tbe chumtug operation may be per- 
formed In an expedlHous manner. It oonslsts 
of few parts, the frimework being cast In one 
piece, and the parts are so arranged that they 
can bo readily assembled and dlaassocteted. 

8TBAW HOISTINfl MET.— aaown atAgn,l 
Halleek, Nmda. The aceempanyfaig engrav- 
ing tllustratos a hoisting net for straw and tbs 
Him. It comprises two sets of chains ssourtd i 
to the cross bars, which sarve as spNadera. 
Ono of tbo eroso bam Is fitted with pfaia «a| 



wkidt the cfaafais from the oMnstte OMM 
aro hooked. Tho fimi, ofuso hfax ts Ihmi s«i 
to eoU op Mm ohafau, aad bold tho Mtl te sa 
Is* poMtfaitt., Tho hw is kSEt 'IJcM Mm 
mm tho choiM hr amaiiii 


HOOF PBOTBCToa.— A. J. QAaruff, MOw 
York. N. Y. The device oomprlsw relatively 
^ movaUe guard members adapted to be poat- 
j tisned under the hoof, within the shoe thsireon, 
r means for spreading tbe members oattranl 
g sgxinst the sides of the shoe, had a common 
„ guard member movsbiy aswotated with the 
,) drat guard members sad adapted to cover a 
g gap between tbe same whoa they are spread 
. in position. 

t 8MOKINO implement.— y. M. Bum, New 
York, N. Y. The Inventioa rsMtes to omokfaig. 
Implements, inch as pipes, and elpar or clgsr- 
stte holders, and baa rofsrmtoe more pairfleu- 
lady to a device of this class, corapoeing a 
tohaceo-boldlng member, a stiun having a 
^ mouthpiece and prodded with a paseoge of 
snbstentlally imtform diameter, extending 
I* from the tobacco-holding member to tho moutb- 
^ piece, and an absorbont cartridge in the paa- 
II lage. 

, METHOD or OBTATNINO ROUTTIONI! 
or QUASI SOLUTIONS OF CBR’rAIN 
METADUr OXIDS.— E. CaaTWXiUtw. oa 
' Clarendon Oardens. Ilford. Bmex, Hngland. 

Ihu inventlca relates to a novel process of 
" tresUng metailic oxtdsa notably those of 
' metsls contained in the iron series, vis, Iron, 

' msngnneoe, chromium, which are Insoluble In 
‘ water and other media chemically Indifferent 
, to tbe said oxides, tor the purpose of obtain- 
[ Ing what Is virtoally a solnble form of reriain 
I of these oxides la a obomieally Inert stedium. 

1 PARASOL BAG.— H. K. HaMXXM, Mew York, 
N. r. Tbe bag Is designed for safely hoiMing 
^ a targe nomhiir of parasols and simitar artleles, 

, such as nmbreitas or canes, in a comps rs lively 
I small qiBoe. Use is made of a main bag hsv- 
, lug sides tapering from the borium to tlm 
J month, and outside pockets nresugsd exteriorly 
, of the main hag. ctooed at their lower ends 
I and open at tho top, the latter bring a diatanee 
below the mouth of the main bog. 

, PROJBOTtLE — I. F. O’BTtutn. Conteel, 

. Nev„ aad T. A. Balt lAko City, Utah, 

{ This tnvantion is in the nature of a ptojee- 
, tils In the form of a bullet or mtaatie as the 
, ease may bo. eaperially derignwl for use in 
• catehiiig wild animals, and has for an oliject 
I to provide a projectile carrying « narcotic 
1 whose aoMthetle affect Win ao olfoot the anl- 
r mat ts to render tbe capture and control of 
tho anmo easy. 

. BRICK CAB.-C. M. Stmia Stxtmvnie, 

- N. C. The Improvement la In lift cam for 
I use la handling brick and an object among 
I Othera, Is to provide a novel oonatnuotioa 
. which ean be enslly eperatad to set (he bed 
t of the car up or down la ordor to lift or 
lower the load and which will bo found oon- 
rontant In handling brick and othor natorlat 
, <•• paltota Another object la to provide a 
lift ear haring oaly one doek, makl^ it Sax- 
Ibic, Etaa allowing tb« wheria to MIOW an 
mavw tradi. 

AMFABATTJS FiW FACIMTATINQ walk- 
INO— 'W. W. AnuwMof, Holly Springa, Misa. 

Raprommoat Is ta leg atfauhhMtt adapted 
for IbslUtatitig walhinf or Jumping. It ta 
oUheRled te appltaoees or derleea OdMMd to 
W atenfod to tb« thlph aad foaf of the 
Wioron and an Intermsdiato conncetisg ptiVRM 
fonaed of kpringa, Which aia altenutteip Akad 
AM dftenAcd ta the acl af wajfatag. - 
UnOUBlLPILIlifi — H, a. ,Ba«wm, jlirrood, 
pi the preacnt.patMit the .terwilaii has 

: far 
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to nrlQc fh« 

t pim tli« irlatfiito cmUir. 

, fOTMi of tb« 

' BAtm vam-mw^A. «, 

Mmwrt. B. X.. XlM tetwtloo iMr« i» 
^ . .plviimm « '«OMt«Me ItoWl tjTpa add. mare 
'««dffNR tor, 'iiw of prtntor* to 
lltMi *A toat Mr trpo totter, elgn or 
ipme*», or rqtmdoee la t/p« tnm aa/ 
.m w tw or wood OBmiTiDg for taraedtote 
oto te )at^ preM or Other printing. 

mEtMCtlNa CHAIS.-^. T. WiuuiiB, Beno, 
‘WA Xbo hook of tUa ohatr la adjaatajiie to 
tft ito wA *' laoltMtliaM tko hack holng ecn- 
•tlidM U tta aditoatmant W the weight of th<' 
OdOhllWlU OB Bie aaat Of the chair, luitabli- 
ipOl|W toenna bolag provided to retain the 
hdck'to aohitaatlaUj app of Ita pooltioni of 
gMiitBieiit; thaa. whoa the fWI weight of the 
Odedtomt -lo on the ewt of the ebalr, upon 
lOtoaaiag tho looking meana the back to iwung 
Mowatdlg. Sp raUerlDf toe aeat wboii; or 
paMldllJ’ of weight tor back to awong n«r- 

. lIVTBOD or FROtXDOUia RTABLM 
DQUrSUd CBl«LVL.OgB DBBtVATIVBH 
fKOW VlgaMlli.~L. LiuBMnu), vni Seit- 
gaane l, Vienna, Aaatrln. The ntUltr of toto 
new product llec act onlf in its aup^or lU- 
httttr (It wilt remain stable for aeveral 
nrantba at the ordinary tewprratnre of a room 
or tonger If toe temperature la lower), but 
atoo la Its wider range of adaptability on 
aeeeUBt of its dry state, its neutral property, 
and Its eoluhtUty In water, whereas the ordi- 
nary vtaeoee, Indudlng xontbogenate or alkali 
oOU«toae>xnnthogenate, posoeia but little 
ataUHty. 

MBBCANTIUB BBCOHDINO APPABATriS.' 
N, Qoiooa. New York, N, T. The appa- 
ratow la auna eapeetolly deiigned for use In 
omrcantlle bonaea and arranged for conrent- 
ently making and keeping records of the 
morementa of traeellng oaleemen, or keeping 
reeorda of any matter involving the nee of 
map*- Oo* I* made of n map contained In a 
holder, provided with mesne for movably hold- 
ing a sheet of ttoeue peper or tracing paper 
In position over toe map, to allow of tracing 
a tonte on the obaet from the mop below. 

BLBCTBIC PtJBNACE FOB THH CON- 
TINIJODB BXTBACTION OF ZINC FROM 
n* ORBS. — B. F. Corn and P B. Pinnnon, 
Na 1 Bue d'Alfdrle. Lyon, France. In the 
preeent Invention the Improvement hsa refer- 
ence to on electric fnrnsce in which the sine 
ore Is treated by the so-called precipitating 
process according to wbicb tbe cine to dle- 
plaoed hr toe iron, thereby allowing to realiie 
too cstenttol randltlotis of the Inventor. 

UBVICH FOR CHABOINO CAPSULBS, - 
D, BnnactA. Quito, Bcusdoi. An object here 
la to provide a simple. Inexpensive and dur- 
able device for charging capsules with car- 
bonic arid gas or gse of atmilsr ebaraeter, 
which to aln^lle In operation, wbteh can be 
easily coatrolted, and which requitvs no 
okltled labor for Its manipulation. A Urge 
nooeber of espaules can bo ehsrgi-d at imi< 
How. 

LlFTma OBVinC.— J. n SnsNcas and .T, 
Bitoraon, enre Uncdonald Engincertog Co., 
Mempbto, Tenn. The pnrpnee of this Invention 
to to provide means for lifting forms In re- 
inforced concrete construction, wbicb will Indi- 
cate toe extent of the lift The device eonsisis 
of a frame, to which the form Is sttsebed. and 
toto frame to provided with gripping means en- 


ranged to part the mold in a radial path to 
form oeourate half molded eecttons; provides 
a ring, toe halves thereof, when parted, pre- 
sent the mold ftrmly for manipulation: and 
provldee a ring with resta whereby It to anp- 
ported on an operating table. 

LETTER BLOT ATTACHMENT.— JosnpH 
PorniiRxaBN, 1842 tVeat Monroe Street, Chi- 
cago, 111. The letternilot attachment here Il- 
lustrated to adapted to be applied to a trunk, 
so that the owner of the trank, on leaving 
for a trip, may Instruct a suitable person to 


lieing provided to fadlllale removing and ap- uud h pip, 
plying toe cover llngn snob 

IlOIJyiOt FOB ORINniNG TflOLH— 1 ' S. ' « f»im 

Mahon, llerahey. Neb. This Improvi-inent pro l»nt'M\ 
vides means for bolding In guided relation (roll. MIrli 


with a grinding tool, a eiitllng blade , provides inent w 
a holder wherein may be accommodated tbe vcried 1 
blade of a mowing niaeblne sickle, provldeii nicnl wl 
elBclent and rapid clamping menim for tbe strain li 
blade ; and provides adjustments for varying wbereln 
tho operative position of the blade bolder being s,. 


whiTtIn III! pull on the latter Is coii- 
1 Into a cullliig fnri'i , provides an Imple- 
nberelii tin- wear lio idi'iil lo llie (lilting 



deposit til mall which may come for him during 
hU tboence. In the trunk, where there will be 
no danger of its being lost or tampered with 
The slot opening to provided with a spring- 
pressed guard, which closes sutomattinilly and 
prevents the Intrusion of dust or other matter 
Into the trunk. 

MTTSIC TEACHING DMVICE.— O. Ns>f.nON. 
Route No 2 . Axtell, Nebraska Thia Inven- 
tion providea an Improved melbod of teaching 
tlie rudlmenta of music, particularly tranapo- 


Hnrdwnre and Toola, 

Ntrri^lCK— L K WATUona, Sea Cliff, N Y 
The Invention refers to nut locks, the special 
purpose being to provide a construction wbereln 
a nut to mounted upon a sleeve, and the sleeve 
In turn Is mounted upon a laill, and so ar- 
ranged that In r<aiBeqii(-iiee of pressure of the 

move readily to other parts 

DOOR LOCK — A J iriM,iiK, Portland, Ore 
nils Invention Is an Improvement In doni locks- 
and the object la the provision of a loik oper- 
ated by a knob, and normally retained in loeki-d 
IMisIthm by a tumbler, the tiimliler preventing 

One or more tumblers uia.v be made use of as 
dealred 

CrXmTKfl-LTNE HllPI'OBTfNG HKVICE - 


wherein llo sbreddlug of llo‘ Imtk 
being si'ven-d Ik oveKome , and pioi 
structlon wlu-relu the cutting stralu 
upon tbe blade Is balanced 

LANTERN HOOK S CnarsiN ( 
Tbe Inientlon bus In vbw ii bool 
Ibe pashllile iirildentnl dlsenKiigem 


endless elolUes I 


•f line support-- I hi 
r flit supporting a 
■ window and a I 
be hanging of r lot 


cut, piovides foi luarkliig In 
la lontrollid as to llic llii 
• lllldr'ieilt edge of a comer b 
low casing , provides na-nns for 
III lo aai'eitalu (be dehln d I 
er hoitid, door or casing and I 



sltlon, by tbs noa of slides hearing cbaractcra 
denoting the Intervals of the gamut or dia- 
tonic scale, the slides being movable relative 
to the represaritallon of a keyboard, the keys 
of which are aligned with tbe corresponding 
notea on a staff, and movable slgnattire cards 
bearing the slgnatnres of tho dlfforent keys, 
which are adapted to be placed In alignment 
with toe staff line*. 

KEY RING J. A IbGoo*, Ja.. 112 Hudson 

Street, New York, It to quite an advantage 
to be able to separate the keys that one carries 
with him Into two or more groups, so that the\ 
may be readily aeceaslble when dealred The 
acronipanying engraving lllastratea a key 
ring la which ouch a division to made possible 




Hi I One section of the ring may bo used for ofllee 

S I I keys and the other for bouse keys, so that when 

BJ I ladectlng a key. It will not be neressary to lum- 

1 , 1 a over the entire set before fluding the tli-- 
nZW slrml one. The key ring to very alinpty made. 

|E3 as shown, of a single length of wire, the ends 

of which are located wlthtn tbe ring where they 
UM are not liable to catch and tear the pocket 

1 HAW BET— J. C. Milhoijjind. Oklahoma. 

Okla. Tlie ohJiHt of the Invention to to pro- 
j vide a saw-set, arranged to accurately and 

Mr \ quickly set a plnrality of teeth at the oame 

MM I time, suecesslve teeth standing In opposite 

directions. If the length of the saw exceeda 
the lenrh of the dies, the former to ablfted 
Mnens W* anmsto FOWB. correapondliUtly over toe eupporC, to engage 

. ‘ another set of teeth. 

B tUWl iw alsMe. Rtted owr otBCRABGB HBAD FOB (RILLAPBIBLK 
tg rad nf toe wnMmte OOQ- titbeb,— O acAn OHawtanit. Cnsllla 1127. vai- 
tog tod M indtoated chile. An Improramtait, In tnbea used 

he dfkitotot to* tor dentifrices to the form .of cream or poate 

pr iUP$ A BBtotor «« i* here provWed, Tho tube to similar to the 
toff towntow tow* «*»«»• type now to use. with tb« «x«p«W ««t the 
Ray. ffekHfff iMHh Hoff h* (Hseharge head to mad* retoHraly long and 
imnow and tho paste to disohspkeff thronffh s 
sot nf pstfowthina In tha hssd. a^ertora. 
: MWto tm: Xopt, (tons Itotag so otosoly sPMfd •» to prae- 
t ’kM*U«s( B dlWf trttoeln ttosJlf * solW ribbon of imote. dlocMrge 
»’ti5£B‘B ffto tof-' toAk- 'kesd to irf dtonfMosI toifto, sad nehr It to Bttod 




Injc or othiT wnxluHl fuhrlr on fh<* line .. 

adjacent to (he window, and permit tin* Ti! 

Ihio to be moved longltudlfisllv tor a fiee ex- 
poaitton of (be ipm« 1 b on (In* Urn* (o facliltnto 
drying of the aame da.k‘'room ‘I. v’kI 

I*II»B-WBENOn— T .1 Ninioi.HON, KIngfc „ ullglit u 

ton, Ontario, ranndit In tbl-i Invention iiw oeVTci, F'd 

!( mode of a pair of plrot(*d hnndleh teruilnut i.;'|'E|{g | c 

log In a circulai head adapted to delnelial.lv jii,,,, 'r 

receive Jaws having la-arlng surfaevH for snr. lt „„.„K„r 1 ng < 1 . 
gripping pollahed pipe ami springs secured lo i. (i„, 

the handles, and ndapled to engage rite Jaws diameter o 

head”*'* la'dlns „f a ,nrt 

HtPKTY-UAZOU — L N I<l,vi,NM>itN, New WINDOW r\ 
Y'ork, N Y The Intention of the preseni ]s; ^ 

patent to to provide a rasor nnangni lo ne i,,,, |» ninde of 
commodate dlffereiil iiiakea of llibi. llexll.le i,t,inntert lo swit 

liladea, and lo petmit ready stropping of Ihe („ m 

hladea and adjustment of the latter relative to f(,p „f t|„, pm,. 
the guard, for close abavlng It relnles lo |„ close,) so n> 

rasora anrii aa described In Jo-tl(>is l‘atoiit oi arms 

Ibe United Stales fuimorlv gi anted lo Mi ,1,1,1 o,,,,, l,„j{ 

levlLHOhn. f,,„„ ,1,,, „,|,h|,|, 

VISE rOR DntI.I. rUKSSES— A JoitNSoK DriOll SEfI III 
New Y’ork. N X This vise invedves a bsKe j'oitnn,], or, 
(.late which mat be teinpoiurlic c-lnm|ied to p, „ ,,,,^ „,,,j 
the Inhle of Ihe drill press or mm he held In p,,,, carried 
pcmlllcm lij band 'Hn- (date |m piovich'd a Kb n,,,] pc rendv fo 
II Jnw and a slide Inivlng 11 ac-eoiid Jaw. wbic-b trnvi-IIng a 

mav Is- moved toward and fn.m the llrst law ,(r„ng, booses t 
by reelprocntlon of the slide It can bold nnv alarms proilded 
small cdijc-el which It drills AnxIIlan re- ti \\j)r r r 
nmable Jaws hold ohjeels of larger size and of 
different char.eter p.cvemenl It. bn 

HAifE AND TRVt’E ('ONNEOTOIl — R M vide a removable 
WlllltrR and L DimtvvKl ivii, Gorclon, Neb to the open c-nds 
This Invention j.rovldes 0 connec-llon where bv llvi.-gnllon o! 
Ihe pull Is ic-e'c-lved upon the hiimes and eedlai aeenre 

directly In the line of draft, provides a drsfi mewed and upiilb 
ccmnc-etlon for the hnnies which intvj Is- abifteci WRb veil - -E 
vertically to chaiige the llm- of diaft i.rovletes 
a ecinnectlon wnlcli avoids all IwlKiiug aiialns p,]p, „ 

npem Ibe bamea ; and providea a eemnec'lm fei IP 

Ihe hnmes wbicb oinv be- qnlekiv adjusted In p p, i|,.r p,,., 
I.osltlrin and lesTke-d Ibereln P screw with 

IDSTIIOLK ATTGEIt— R T .Tevnki, De cpemtliig ns In I 
I-ere, Wla Tbe Iniprovemc-nt |H-rlalns to iitig- p„| the faces of 
I rs aii(-h as are iisc-d In Imring boles In tin- mar operale n|i( 
grniind let Insert iioata or pole-B or for bIiiiI nut I'lie jaws ( 
lar purposes The device Is-longs to a tvpe- pre pnndb- n|enn a ri 
se-ntlug two opposite-lr disposed blades wbleli the marling of c 
are formed at their lower extrcmllK-s Into cut niit 
(era or knlv<-H wbicb cut tbrenigb Ibe- e-nrib .sl^T— C 

when tbe device la revolved. ,p„ p,.;,;,.^^ pal 

COMIIINATKIN blind, LorK AND gripping 

e^ATl'lI. W J D. RtiANsceiM, Mobile Ala. The anrfine for bold 
purpOBO of the taveiiflein la the provision of a «» Inc llin-d snrfn 
de-vlce which, while almplv const meted and snr 1 in-c, mnl Ibe 
re-oombllng the oiellnnry ealch In aitpearnno', wHh tin- Ini'llin-d 
inav be- locked to pieve-nt opining of the blind o'l on tbe Jaw 
The- ke-y must be Inserted from wllbln, that la, 
the Inner aide of the blind, so that there Is HentI 

toe"h“ **"■ 

LOtTv J A Fhhuon, Leeper. Mo, This 
Invention relates to locks of a type embodying „(ppr t 

a allele bolt and pivoted tnmblera as eleme-nts, g, jp.l, 

and hw for its ohj^t te. pre.vlde a construe- ,,,p,. 

lion for a lock and a apeelal key therefor, ^ 

which render Ihe lock very se-cure- and adapt .,.„p|pg IP^I^ 


V sliding tin- whip along llie wall 
t niiwiirel motion 
FDR DCTKKMJNIN't! DIAM- 


nrv llvi.-gnllmi oil 
be einieleh secnretl 
moved and upiilli d 


111 and which handle can 
n piste and ns qnlekly re 
I niiolher ran 
Haowv WalioBka, NVv 


I IliKtnii' El Reno, Okla In 
I I In- In veil I Ion coniprlses 
ivvs eaeli having a grlpidng 
1; Ibe Klin one Jaw Inivlng 


Hentlng nud LlKlilliigr. 

nOIIER-EI.rU .1 It t'lniwinv 
I Tile- leive-lltlon provides Iloe tuts 
e made In longitudinal seellniia le 


a slide bolt and pivoted tnmblera as eleme-nts, g, jp.l, q,,,,,, 

and ha* for its olijeet tt> provide a construe- aiievta They mav Is 

lion for a lock and a apeelal key therefor, „p,,p,g miKal,!,. 

which render Ihe lock very s*-cure- and adapt p _ jp^l^ P 
the mechanism for an exposure of attempts * * '' 

to tmlock the hrnk without a prevper key 

WBENOH. — J A. OvKRl-ANDRX. White Plains, „traln upon the flue sln-i 
N. Y, In the present patent tbe Invention lias .rrTi.v.r-is n 1 vv 

.tr, t.7 : 


N. Y, In the present patent tbe Invention lias 
reference to an Iropretveim-nt In not, pipe-, or 

HO-ealled “monke-y.” wrenches which romprlse 1 1, e a 1 e 1 - it, . ,.,>0 

oppoolng jawa attaclied to different shanks "" ' ' ' 

tb^ra adapted to alldt- open or to close the "f fclUfot- 

Jawa. A guard ring lo avoid liQury to the «»<1 repla.-etnent of twvers employ^ 

operator's band to applied lo the wrench thereupon It furtte-r relates to lertaln 

mechanism for cnmp.-nhallng the expansion 
nOHB-OOUrr.lNG,— B- MonaAtt, Newport. B. ,nd evontractlon due lo varying degrees of 
I. Tba object of the present Invention la to pro- heat 

vide a eoupllng which to revodlly adjustahlc for 

bene of different sloes, and arn»gpd to permit 

convenient placing of the conplfaig In poaitlon Honooliold I Ulltloa. 

and to Mcnnily taiton tlM porta, ■neh Mahnie UAND-RUOUEU.— M <\NQgKT, New York, 



SCtlNTlFK^IlCM 




ntlon pi rtMlo* lu errtaln Im- inMna #iacli pemit 6t tb« pHUby** M«4y (d* linpMfle* tke ettnMnMlttM Ht Ojk-ftMT . W Il W iMg 'mtH •itiiW'/or ' ylpw W 

nd riibiKTii for Uii<< In wanliInK JuvtinMit tu dllfaroat iipce4*. It |tr<ivl4i« « ptnjrint rtrtety diuJnf tawMi ' ‘Ilf ’,Mmka «f ! 

f partlcutarly to tUat typt of rquaUaUig Btwu for the welplit* meatited on LAIVa-CONTaOIiUlfO ttHfWOB W)® <*WW1rta« wIMtoWl;' all;«*«*to# t* IjlW , 

■»cnt« n rouyhened under eur- the anna of the levm. to make ««rUiii that cvaTCtL it. ; >>Mflonal dyfn.M lilf 4w«Vl, 

e adapted to conuln the aoap a perfect balance of the pulley U obtatoad. Beanaton, 111. In tl^ eaaa ika tevtstton M* ADmaO’mCBtm dliTAtSBinwar.V*,®^ 

It and to dcilrer Hit aane to nKivlNO MKCHANTSM FOR PUMPH.— T. utea to clutah ueeMHifam, ailbh n un «np la DOTfinm, Idaho Idaho. Wa InMHa 

K waahed 0. SMITH, Box SS, lUoeiafontein, Oranae Blvcr ployed upon puttcUny and alMffiiy aMtdilMfy, tton ralatw to «Miltin«nt» for riddtnil 

AHTRNBR.- A M. WoxRNRR, Colony, South Afrlra. A novel mechanical the uora particular puipoae bMiw to Rrotrlde iddnea and tike devMea, nttd haa Vitiafifitt# < 

In the preeent potent the movement bai been Inventtid by Mr. Smith meaoa for poalUvely locMny and nnloMIttg a more partfamlarly to an ntCaohOUint Of thla 

Vrenee to Mieh cord fHateriere, for tranalatlng rotary mutton Into redpruca- Intch naed for eontroUnf tbo oltttdh pin or daaa, eompttilof imttna for mientthis by foot* 

object the provUloii of a new toyy motion, iMrtleularly for ate in ap^ylns analDcona member upod for atopplny nnd atnrb- pownr, tha hnitd^rankr 'or other Ukf) smnlpn. 

■ •tenor which It tlmple and loir certain mcvabla parta. latlny mamher Of thb addlns nwcMhO. 

by meauR of whieh the cord Jl FRimON-QEARrNG.— L. N. LaooKnn. 

, AND llASIN THAr.— A poaltlvely connectlny drIvInR and drlvni ahafta. MOTOR.— Tbom*b KixON, «1B Cha- 
ri Isliuid, N y. Thl* Invon- \ JV *"** partleuJarly to that type In which Barbara. OtU, for the 

imp the oontfruotlun whereof J /]l ‘he dHven abaft may be rotated In either ^ tte power of tW trawa, 

L nnd reiulT He)iaralluii for // direction In rcapect to direction of rotation f**^'*?^**®" devlaed t^ eunatruetton ahown 


windmill to a pump. The wind- 
t pinion wbleh enER(eR a eon 
'iir, reclprocntlnx the latter 


of the drlvlnx ahpft. 

SRt;TTI>B.— w. N. Rnnw and 3. A. XiAvaa, 
Baat Oreenvlllo, ft The object of the Inven- 
tion la the provHon of n now and Improved 
ahnttle, more afpoclnlly deilgned for nae in 
Mlk ribbon looi^, and arrenged to tear the 
flUlnar thread In iMe the ahed la not fully open 
or clear, owing tp extraneoua matter rauafaig 
a tangle of eome of the watpa 

Al>JTT8TABt.B POST TOR EATCHBI 
DRILUI.— CHi^a & HaaTlKOB, 871 Pleaaaat 
Avennei Hew Fork. The holder ahown In the 
Recompanylttg engraving la adapted for ratchet 
drtita auefa aa are uaed largely In ateel eon- 
Rtruetlon. It eompileea a poet fitted with 
clampa by which It may be secured to a beam. 


In the accompanying llluitrathm, eonalatlng 
Cf a pier nr other Mtatlonary aupport» In wkleb 
Is alBxcd a shaft or mast oxtendloy down 



FlLt-KU-MACniNK.- a R. KekBRick, Port- || 11 

' land, Ind The Improvement relatea to a nm- M 

' chine (or making flllcra for packing raacH aneb nEXwBR 

■ u» egg hoiea Theac flllcra arc formod of 
stripe disponed In parallel rows and extend- U 

Ing transversely of each other so as to form B 

> separate cumpHiimcnts for the Individual art!- | ^ [ Q 

’ eles packed In the packing case. 

sniTTTI.B- -T. J CARiaio, Allentown, Pa. 

The Invention rein tea to shuttles, the more — 

particular pnrpisic being to provide the same 
with means (or cutting n filling thread by a 
iwsltlve chopping mottiMi. this motion being 

cmitrullahle by the lenslon of the lining thread ■smBBMMmaMmBmsaB 

and Independent of Hie ejeellou of the fllllug 

carrier from the shuttle. 

DRIVINO MTVIIAM8M.-A. K. H. J ^ «*«>incT PHUXa. 

I’HoKbi.oKN. 1(H) KostiT Rtrei't. New Haven, 

CoiiTi The ohjeel of the merhanlsm hem llluo- and mounted In this poat is a rod that may 
(rated Is to provide menus for driving a power bo awung to any dealred angle and bo aecured 
shaft from a crank shaft through lever* and iToJcctlny at right angloa from thla rod la an 




el IR-Ing llxi-d arm fitted with a slide, |a which la a set acrew fasten ai 
^rs operatively adapted to bear agnlnat the bead of the ratchet FOtli 

[> awing oppo- drill. By thla moans the poat may bn secured Doird easily 
d with means to one face of an angla, and the drill applied key-way 
tu another face, even though It be not at a ‘**la key as : 
right angle thereto. “<’''o expense 

CAttBIAaB-rBBDINa DEVICB TOR TTFB- f '' *"'7," , ’’ 
waiTBB8.~H. L. W. F Kupmp, 82-86 Holl- *® "■* .'1?, 

mannstrasao, Berlin, Oermany. This Invention ! 

^ rn t* Improvomenta In oarrlage-feodlng 1?' “ 

I M mechanism for t; pewrltlng machines, whereby „ a/ 


Into the water. Mounled to elide on Ibis 
shaft la n v(>sael which carries rsek-lwr« 
adapted to operiifc pinions of a gear trahi 
'riie viwsel Is free to nsrlllatc on the shaft 
a* Willi as to move up and down, and alt shell 
motion Is convertisl Into rotsry inolinn by 
means of the rack and pinion gearing. 

BCOKHTRIC KABTENINO.— F I*. SaRamas. 
West li|ltstan. Pa. The lunHitlnn provides 
a key for the eccentrics of a locnmoiJvis which 


have to bold the smaller part of the e 
the greater part to form the circle. 
Tice can ha applied to old eccentrli 


/ A// 1 \ <«"la«» may be moved a two-letter apace * 

VAXvr RirotTTATOR -liJ«iiJaiii.jrr-1 ‘I I Til a.n Inatead of a aingle-letter apace at racb type __ 

UUVlNi) MKCHaisImm yx>H SHArr Impreaaloo. This movement Is effected by limit- l*er*«lillil* to 

tag the Intannlttent rotation of the escape- AMD8EMENT AI’PARATUB -E. Kr.irt.R*, 
■llh a solenoid The ratchet wheel Is ®«®* Wheel which Is operatively connected Alatneda, Pal. Thl* spiiaratiis belongs In tho 

<1 on the vBlve stem, and when the the teeth of the latehet wheels to with a pinion that constantly moSbes with the claa* of scmlr rhllwajs. The cars, however. 

Is admlibsl to the coll of the solenoid, •* "" ImprnvemonI carriage rack bar. are circular In form, and are mounted on swlv- 

■c Is drawn upward, turning the ratchet • previous Invention that permitted the liACB-TIPPINO HACHINBI. — W. H. JoBLix “‘fO wheels or castors, so that they may rotate 
1111(1 pnrtlallv opening the valve When P‘>wer abaft to revolve faater than It waa driven snd M. H BaNgarr, Setute, R. I. In this 
rrent Is cut off, a weight npi-ratea tu '’y ‘k*' levera, whieh waa ohjecttonable when machine the lacing la carried aa a eoaUDUous 
the core downward, without, however, “'•■chanlsm waa applied to a vebiele, as length past a tlp*ipplying meebaalam, where 
the valve Hy repeating thla action, *•*'’ '■tier was running down grade. The * metal tdank la wrapped about It at auceea- 

I VC may be opened to m v degree de- Pr*'"’“t Invention does not permit of auch give points spaced apart equal to length of 
motion during coasting. Inca required and each bUnk severed to form 

NS ron ATTArillNO REALS TO CON’I'ROI.I.TNO MEANS FOR ABRO- two laeee, the finished lace* being bunched 

N()-('A.sKM- h Stiiiiii, ao Allerton >’ OANiKt,. Tcrth Amboy. N. J. The Into lots for removal The Up-applying me- 

[.mdshlp I’lirk, I.(iiii]<m Englsnd This Invention pertains to certain Improvementa In cbanlsm ehibodlrs punching and bonding dies, 
uii pimlilcs iiuproviMl means for attach- controlling meani for aeroplanes, and more and cutters for the metal ribbon from which 
^kliig (uses According (o the Improve- P«tUcul«riy to TOrtaln lmprovem>>nt« In the tips are formed and means tor performing Its 
1 strip of in, till cut and shaped to Positioning of the guiding, steering and balane- proper fnncttoa, and mstna to retain driving | 

MippU Ilf Kcals cniincctcd together by *”1 ''"‘I'l*'''" “Pd pl«nc«, and to the means for mechanism whereby when the rlMsm la ax- 
niiks Ilf iMcliil, Is Iiutomatleally fed "I”'™''"* these Indtnsmdently or simultane- hausted the mechanism will be released and I 

1 till ilc\i(.|. and II slock of pins Is so ‘’“•17 ‘vom a single controlling member. tho machine etopped, ^ 

■11 Hint nfnr i iicli operation a fresh ATTArilMENT FOR I'OWER PREHSEH— BTEAM-TBAP --V. B. CoRTia, Toronto, Oto 
d a fimh pin me In poHitliin for use. -I- d- Hrshtfs nnd It L ItaRNrsn, Moline, lU tario, Canada. l%ta Invention la an Improva- 
vn-n i'i is’t; T F IIFHUSTEIW New •!“' Invention refers to attach- meat In aotoaatUc steam trapa tat which tha 

S V Till' iihjci I iiere In to provide a "’vnta for power presses, such ss are used tor opening aitd closing Of the wator-rolMse vklfe 
for sliailmunt to certain vessels and P'mcl>ln* structural steel I-beams, channel depchda upon expansion and contraction of • 

■d 111 permit .Iinvenli iii fliiins of the “d "k'’ aftlelcs. and Its aim Ilf to ex- brasa steam tube eo-aetlng with a lover that 

with wiiiiT and giis to form a eharced v""**' U'oreof and to permit atratghten- 1« connected directly with the valve atom, and 

to allow triiimpoitnHon of the veasel '"*• •’V’dlng. twisting or untwUttag of a beam whose vibration, duo to change# In tawporatow AStrsXMBIPr AWAnaToa. 

inicnis to r Hilda w « •‘“Pl*. economical »t the tube, oporatoa tha valva I and the objacta , AMrsFiKBirr atoabatos. 

PPiirntuH and to di» -tinrae tiii contents manner. are to Ueraaae the aenattlvansss and to radnoa 

VCHSI I Into (111- founiiiln and to allow THBEAn-CrTTINd 8 H rTThK.—t. 3. ‘I* this typo of traps- aside from BMrvlltg aloag a path, WhIcb 

- of Hn, vessel with water and gas with- Allentown, Pa. In tWa patent tha RXPAMDIHG CHAIN W. ti, ** «*“rTed and lacHned In the uaiiat way and 

loving the tilling Inventor aeeks lo mount directly upon the IfewTAOnn, Belmont, H. t. Thla whaal to of >»»d«rod with rariiwa usinlc effceta viewable 

lN()-M \rniNF - VC iveee„,.„, shuttle a entftag mechanism whieh to actn- ‘ka expanding or eiMnp«wating typa, to wbtoli <*«■ Htamloatlon devtcea aw pro- 

» Minn I'he Invent r w ^ **7 the tension of the Binilg thread, and ‘••e dtartanee of tha teato from the cantor may r»ded, derigned to «»Te the paasangtlra to the 

chines wherein wiien II.,. »>™nkvd as lo sever Ibis thrcsd Whenever. *>• varied tor vartons .pmpoaaf. An Obtodt to «» Jto taipwaalon of travoitog to suhtorranean 

is exhsustod r new suMy Wl 1 t ***» ^ ’"*^**‘ 

ras^ir. -re'-rr-i's 


out ri'movlng the tilting Inventor seeks lo mount directly upon the ■aoHTAOtin, BeUwnt, H. T. Thla arhaal to Of wiin vaTjmw asmic eireeta viewable 

HEWiNH-M vrriiNK - V(' I>epr„r,»n T-o *"*"*“* * ‘’"““'k mechanism whieh to actn- «»• expanding or eompaaaating type, to wbtoH *2®., *^‘*‘*' device* aw gro- 

ll.rwrs Minn Tin invent imi rrrnt t «»«• »»««'' ‘kread, and «>• diatonce of tha toath from toe amitor may r»dod, derigned to fflre tba^ paaamgtora to the 

XiS'^i-xs V - r"^ “ vtz - s ^ 

as there Is thread In the first the spring main .^'’e Invention provldci a meChantom tor ROrittona. ‘ ^ SSTwato J^S^^WtoSto (5 ^ 

tains the part In normal poaltlon When the "'“'’’‘r'' kottle% whereto to ptovanted the tot- j^ARATCS FCW lUCmHINtt rtJ|l iatoritM. titto Of 

threada In the sbutite aw exhRosted the spring '’™* discharge of water Inctdant to the uatial BHlRl TO FORK SMOifllF! AIHI ROOItlUt.' ! 'thil pafkir- i ' 

Is reieastri and throws Into oncratlon the «. hriatht bruah ; profid^ tor JOINTB.— T. HAaaM, tt »tl t>toB lW|l » Wto4t • . M i . 

means f^hrinsinr if.in nt*. the ne- ..mniv “olding a bottle during the waahlng; prividea Fajham, LOBdoH, Bhritand. llr, '**: • ^ ' AW ' '." " 


means frtf bringing lolo play the new supply ", the washing! prSvIdea Fajham, Londoa, Bhdtond. t|r, |M^a tokj 

TOICTIOH.rLrTCH-TOLLBY-A, 8^!;; Her ^ p^r^^!:; T ^riT «£ 

MBvoXe Rlllottr 111. Tkc> ioTenUoik prorM^i ooutelned hi thn bruftb, «Dd whibciwUm toM or otbor tabeo litf tflPtt. ^ 








SCIENTIFIC AMEEICAN 


WouM lUt a nail with it. Ttioy Mid it waK- Kroundud a 
netlfad the ktilfff Ui rob It wllU ilia toDga. iiipnacr to 
Could aoeli u thing he dimoj A. A knife blade Now 1WW. 
or any piece of »t«‘l can be mamietlied by prire ten c 
robbing it upon the aieei part* of a pair of the moderr 
(ong*. The reniion ie that the tonga berume rodi 
magnctlied by tlu- earth. All Iron or ateel 

»i;»F write qoerie. on ftgwralatdnwti When writing eS VTei^'et" nr"''"'. 

abodl-Otlwrmwtera, meb W patanto, eobKriptlon*, Iron ,, ilh.« ete wUl ^’'^'toTti 

I will be aniith 


oil the cornore, otherwlae It is a 
he building 8eo our HnrPLBUiutT 
nw, ir>Mi. 1B8U, insa, ir>H4, looe, 

ilH eaeli, for TBiuahle articlea upon 


liven to elaaeea at Ilurviird linlverelly. Only 
the non-tnaUieiuatleBl portlnnK of thia couran 
»r* here publlahi'd, (he objeet ta'liig to Intro- 
luce the aiihjei't tn an elementarv way aa far 
la poaalhle. to dlaeuaa the prupertlea of eledrlc 
wavea and oBillhilldim, and tin' general prln- 
■Iplea and methoda of eleilrh' wave leh-groiibv 


Ftillito»*eoom»pond»nta were printed at the head ‘ ,, 

of ihla eotawi ta thtiaiae of Jiwe l»ih. 1810. or will ‘ ‘ , 

b. a«« t>y mall on rwineet. •‘'I'’** 


(JEa4«) I. R. «ya: Kladly help me ■ ^ •> * asK": wm you 

in (wWng a imio mechanical problem, name- ll,'*'"'**'' ‘I** 

ly. 1 dIaim If a railroad car la faming a xvlf-rnglaftlng t hermometerJ 


HEW B00E«, ETC. tbe .indent, hot lor the p.ol,.,Mlon«l man a. 

HiiNTiNa WiTn Tiir Bbrimos. By Harry well 

Whitney. New York: The Ce^ury xhk Bor Aviatork in Rwoitn iri.i..tiT: 
Company, 1910. 8vo ; 4B3 pp. Price, Ahm.im.ani. By fiupt 


enry«t the outalde wheel U maUng mom raro- d.nrt n 
lutiana Uian the iiurfde wheel, that la, if the , 

WlMet* arc loom oa the axle ; but If aolldly at- 
tacM to the axle, they make the aame revo- ,hermom 

latloai, but the outalde moat akld or glide “ho on" with 
My epponent aaya thla. That the wberla on |„„^ha of lu: 
both atdee make the aame rovolutioni whether , gj,', 

looae or attached to the axle and without akld- inventor 
dlog. A. An' editorial article lu the Hcimn- jjanga down a 
nPlc AMBElCAg of May 97th, 190B, vol 01, ii.^haped part 


imlea.' 11, e earth aeta «a If It were a Tr^-at 

magnet It 1 h thla miignetlam of the earth , . . 

which dlreclH the cmnpaaa needle, and It ean * aport.man a 

make other magnela aa well J'""'' "•"■‘Hcmmoxl tribe- lt« hig 

. (i2.y.2i p j T aaita: Will you ex- r;xre:^tr.ori“!:;;g" 

plain the mode. opflrda,M of the maximum and r ii,„*,rot..d with photograph, by the 
mlulmnm arlf-roglaterlng thermometer 7 I ,„mor and la a timely and aumptuoua book, 
have one, and cannot dnd In any work at Harry Whitney h.a htenghf out of the 

hand a aatlafactory explanation of the law ^ remarkable and ahaorhlng narrative 

governing la operation A. There are a num- adventure, and unu.u.l experl- 

ber of kind, of r.>glsterlng maximum and mini- ^ narrative unlike any other de. 

mum thermometer.. We think youra may Iw „.rtptlon of Aretle life and travel It la 
the one with the tub.- bent m, that three ^ jimmetlve and valuable contribution to the 
len^ha Of lube are aide Iqr aide Thla I. „t the region Not onlv will It 

called a Six a thermometer, from the name of ^old the aport.man anti lover of 

ta Inventor The larger part of the tulm adventure, but from an ethnic 

hang, down and 1. BJIed with alcohol. The .t.ndpotnt It contain, much that I. new con- 


have one, and cannot And In any work • 
hand a aatlafactory explanation of the la 
governing lla operation. A. There are a nut 
her of kind, of n'glaterlng maximum and roln 
mum thermometer.. We think youra may I 


« dealing with uvlatlun 
th gaKulliii' and 1. mini alll! 
ehaaalH, plane., g.v ro.cope. i 


No. 21. price ten cent., glvaa a full dlmnia- ^hlcli Join, the alcohol i 

flan of the behavior of a pair of car wheel. ih„ thread of mercury and I. covered with 
in rounding a curve. It la therein aUted that ,|<.„hol at the other end, Above the alcohol 
Bie toner rail la of neceaalty ahorter than the ^t thla end 1. an empty place, whleh allowa 
outer toll of a curved track, alnce It ta atruck expanalon of the <v,nlenta of the tiilie. The 
upon a radlua of 4% feet .borter Now If aip„i,oi i,, the large part of the tulH- la the 
tbo two wbeela are fixed to the axle, aa la which cxpanda and contmcl. a. the 

uaually the caao. It follow, that either the lemimrature rl.e* and falla, Ihu. moving the 
inaer wheel rouat allp backward on the ahorter thread of meicur.v along Above th.- mercury 
toner rail, or the outer wheel mnat allp for- aach end are ati-cl needle., which .how the 
ward on tho longer outer tall, for thiy muat highcat and lowe.t iKrtnta rea.-hed by tho mer- 
aake the aame nnmbor of tuma. In the aame ^ury. and which are drawn Imck to their 
time, but go an unequal dlatance over the pi.cea by a magnet when the In.frumenf la 
rail.. If the wheeU are loo«e on the axle, ...i 2 Hiippoao a thennometei frozen In a 

tba oulcr wheel will make a greater num- cake of Ice in aero weather Will It register 
ber of turn, than tho Inner, If both run With- the outalde temperature or IcHav A A tlicr- 
oot allpplng, Bltice It goea over a greater mometer frmten Into a bUwk of Ice will rogl.- 
iength of track. ter the temperature of the Icc If the air 

tJnfJi’’. **; "“^A Si.tr‘iraeri"^^ 

pubHahed In the HaKWme AwkRtCAN Hop- freezing, the Icc will gradually c...! a. 


provement ovit the llt.Tuture „f aiivi-otiiit for 
the boy of fifteen or taenly year, ago 
|c.-mlng 4be Highland Kidtlmoa, Ihe moat Tub Rblations Betwee.v Chemh ai. Con- 
northerly luhabllauta of the earth Tho chief STITt’TIOJV ANO SoMK PltVSiCAI. Pimp- 

feature of the narrative, however, la adventure KRTIK8, By Samuel Smlleg, I),Si' 

'file imaginative wriicr could hardly picture London: Ixingmana, Green & Co, 

more thrilling Inctdeota and hali breadth e»- 1910 

cape, than fell lo the lot of Mr Whitney and Tv,..iie., .. 1, ...m, 

I hla Eskimo companion, on their hunt, for ,,r<yuertlra of Ihe eiem nis and tl 
I bear, walru. or mu«k-ox. on the trail , on the 
ae«, or at time, when they were overtaken by 

the fearfu atorma and hunleunea character- ,„t„ductory dl.cuaaloi, of the ni.luo 
Istle or the region Hardly a ehapU'r hut 

contain, an tinuanal adventure Mr Whitney which the author te.die. 1. 

I. a very motiesl man, however. «,d In hi. , ^ 

record ho has i»i> und.Tvalued tb<- hazar, and p^n we muk. uuy fuUher 

peril of many of the position. In whleh he alatcmenl, no douM, lu 

wo. placed that one muat read between th. „ 

line, to fully appreciate them „„„„ 

KABANOU, the RumANO-Ni’HIAN CEMETKRT anything like tt propoillollHte relulto 
By C Leonard Woolley and D Ran- <" Paf- particularly when 11 I. w,l 
dall-Maclver Philadelphia' Egyp- 'he atandpolnt of orgunl. iionUHtry 
tlan Department of the Museum of ‘'reaae the utliliv of the Uiok for pi 
the Unlveralty of PenDSylranla, 1910. "forruce, the chapter, dealing wlih 
4vo., 115 plates proiMTly have been .ul.llvlded 

Till* iM'autIfal monograph la the fourth vol- wh'ah deni with aiicee.Hlv. pi 


H,Al««N'r detnlla of the Wore prumlnetit aero- ‘ , 

ptaneaf A. In »(ii'ei.aMKvi' N<m. 1810, 1817, TT 

1818, 1«10, 182(1. 1821, and 1822 la publUhed , 

"The Practice and Theory of Aviation," by |j|. jj 

Grover Cleveland Loenlng, A.M. Thla la tho 
moat compact paper <m aeroplane, that ha. ^uctor of heal lia 
probably ever bceu publlahod Fourteen bl- m,(horltle. fioni 
plouea and wonoplanea are doicrtbcd In detail, 0, 


Pealing, a. It does, will, Ihe ehlef pby.leal 
j,ropertlra of Ihe ,demeDl. and theli eorn- 
pnunda, the book I. a gieiit help In discover- 
ing Just what ha. I.'cn dum lu this Held Tin 
introductory dl.euaHlon of Ihe niiliiie of eui li 
physical properly In turn is ndmiriilde 'the 
le.Bon which Hie author te.dies 1. tbiil only 
liy a more perfect soliillon of (he pioWem of 
,Mlencv can we muki any fuilher ailvuims, 
with which .iBtcnienl, no dould, iiiosl cheiii- 
l.ts are willing to agrei it 1. diincull lu 
prepare a hook upon so vast a .ulijeet with 


wd niuatrat^ With .cale drawintW, namely hundredth the conducting power of copper, .« 
the Fariimti. <’ody. Ctrrtl.., Wright. Volala (old ^he cooling would Im .low but still real, 

mtalel), Vol.lu (new morti'l), and Hammer M- j,,,. h-,. j„ tlwe will Imve the aiime lem- 

perature aa that of the aunoundtug air. If the 
BHlrlot XL BIfllol XII. tirade, Pelterle and ,, hehm fri'i-vlng Ic,. urniioi he healed 
IHtsner monoplauea The proper above 82 deg F. without iH-gtonlng lo melt 

tog of aeroplane aurfacc, aa dotUiced by 

famous axperlmenteni from their teata, la also (12353) P. P E asks. Will you kindly 
consldared 'Pah-n aa a whole, thl. aeries of give me a procea. for gidd or silver ehetro- 
aeten tiaiKirs cmstltutcs an admirable text plating In a small wnv / Will a il-volt iio mu 
book, Price, 10 cents cunli , 70 cents for the peri> storsg,' hnllery !.• laige enough, or can 
■et molted I use . 110-volt altcrnulliig current'/ A 'Ihe 

(12348) J. .1. F, asks- Will you please pn>ce«« of elc. troplatlug In u amnll wat I. 
tell me Ihe number of pounds preaaure required f*’*"'^*"'** *'*!' Amb.i.'An vol 

tc compn.s» air to 2dl and al.o 1/2 of Ita "»>» J* 

volume? A. For 2/!l volume, use 8/2 pressure , 8-volt storage battery adapted lo siich work 
for 1/2 voinnie. utw 2/1 orcure. A. free » ‘•hvw'kt to cut down the 


any other stone would do. and the thormoiii- the Unlveralty of Pennsylvania, 1910. " 'creuce, the chapter, dealing wlih (luh pln- 

cter will register the temperature of the in- 4vo., 115 plates "*y®l proiwrly have been .ul.llvliled liilu wc- 

lerlor of the block of Ice. in time thla would Tills iM'autlful monograph la the fourth vol- which deni with aucei's.lvi piirili.ii. of 

he the same a. that of the external air — aero ume of the researches of Ihe Erkley t'oxe, Jr., ""hJoct 

In the case you propose. Ice Is a poor eon- Expedition lo Nubia The volume before iia Hibtoby or CHtMISTHY By Sit Eliward 

ductor of heal. Iiavlug according lo aonie go4«l eontalna some of Ihe most Ismutlfully executed Thorpe New York G P I’utiiaiu's 

authorities fiom four to live times the con- plalMi that wo have ever seen In a work on Sons, 1910 

ducting power of water, and about one live arebandogy, and gives an entirely new view of Ju this admirable llllli hook Hlr Edward 

hundredth the eondiicllng power of rop|>er. so me ancient civilization of Ibis Interesting hut TJjorpe lias glvim ii. a reronrkahly Inleii'.llug 

that the cooling would ls> slow but still real, little studied aectloii of Ihe world, Tho coins, secouiil of modern chemlslrv Ilegluiiiiig nllli 

and the lee in time will have the siiine lent- the glass vessels, the glass and stone beads, ih,, slate of ibeiui.lry In file middle of Ihi 

perature as that of the sunotindliig air, if the ibe potlerr. all show an extremely decorative nlneleenth tenlory, In which he comments on 

air la below fri'<'vlng Ice laniioi he healed art whleh tn many easea transcends the primi- the woik of Frederick WiS'hlcr, ln' passes to 

above 82 deg F. without iM'gtonlng to melt ,ive nie liook will he of great value to all the 0lseov( ry of the ehemicnl eli'iiieuts by 

(12863) P. P E asks. Will you kindly vl'ry’Viude 'account a 

give me a proceas for gold or allver ei.etro- THKOKETIOAL MW’BANirS. By Percy F. dl»ciia"slon of^at^I welLh'l." and 'emiivah.uts* 

, dating In a small w«v / Will a «-volt iio om amlth. Ph.D . and WlUlBni R Long- 1^ r.leeumr trorv of « h, no 1 He 
pore storage hnllery Is. laige enough, or can ley, Ph D New York; Ginn * Co., e , lieml.rrv of ’arfma. lie com 

I use s no-volt altcrnnilug current'/ A 'the 1910 288 pp Price, |2 50 net. ’rt, .len'olsomerlsm and .teres 

drZdV';r'rrx. \r.':'Ar'v.:; ’’'*■* i:;:rXanr/:'nT.L:r'‘vr ,::r 

toe niiLio . •! v,!I. iin 0. I L "f mcchaulea. and presuppisjes a knowledge on g„,d of the developmetil of phtshni 

t Jolt a el , .T. . V "><■ r'»« o' «““<*•'"» of ».«tbemalle. as far cheml.try since HMO 

«-volt atorage halt. ry adapted to such work ealciilus and of the fundamentsla of genersl „„ fi u„ 

You msy requlr- a rheostat to cut down the Tub Aar or the Mi'Nicn Gaixebifh Hy 

nmperos when small pieces ar,* plating You , , ,, , , ,.„Mnv theor tle.i Florence .lean Ansell and Prank Roy 


to compress air to 2/11 and also 1/2 of Ita ,1”'’’,-*"'' 'T',''' '"TT “ the part o/ihe studivit of u'lathemalles as far eh 

volume? A. For 2/:i volume, uae 8/2 presBure , storage battery adapted to such work „ , he fundamental, of general o,, 

for 1/2 volume, use 2/1 pressnri'. As frcfl requlf a rheostat to cut down the t,,p ,.xperl 

air has the stmospheric pressure of I'l.T ""'Peros when small pieces ar,* plating You authors In leaching theoretleal 

pounds per square Inch, the pivasures are 22 H, P«P"rs upon electro- .sbefflcld Sclentlfl.' Bch.sil of 

pounds above vacuum or 7.3B pounds gage, and PlnOntr In our HtTfOBMKNT, a catalogtte of tinlvorslly The text has hitherto beau 

naijeeme^y. '.rd^re you m«v'a.'ud aVIo ernts per "op, "■taeogr.phed form 

(12349) W. a. 8. aaks: What Siten- (12364) E F, U says I would greatly Oi o Enouhh iNSTapMENTN or Music By 

Ttric Amssican StirpLBHBNT eontalna an appreciate your telling me whnt an- the perl- uen*i*r<^ ****’ *** ^ “» 

article ou theoatat sulUble for uae with elw- ods lii notation above vlgtuttllloos. whleh I bo- P w n.e,e 1. -.11 

trie light for atereo|jllcon llO-voltl A. You Hove is the twenlv-flr.t period from units Id 

will ttnd valnable toafruotlon for rheoatata In what cnae would any great part of twenty-two known to antlquarire In thla country, ^rtly 
our Hiiitlbmbnt Nos. 805, 085, and 15HI, or more perhsis Is- likely to Ih> used? A We twesuse of the assist a nee which he gave In ar- 
price lot, m-nta each. Fur atereoptlcon work have never seen suy name for the twenty-flrst . anglng and , a alogulng the old mu. cal to.tn,- . 
the rheostat Is adjusted to take np the voltage period of decimal numlH'ia 1,. Aiahlc nolnlhm ments In the frosl.y Brown collection at the 
almve what the arc requires, and allow the am- Aa the names follow the Latin numerals, It "<>'’'»• .p, 

|>er». which the arc requires, to pass. An are would he expected that tlu- names for periods Hngttlshod a stud.-nt In the domain of antique 


trie light for stereo|jllcon lio-voltl A. You 
will ttnd valnable toatruction for rheostats In 
our HnrrLBMBNT Nos. 8«n, 085, and lOPi, 
price tun rent. each. Fur atereoptlcon work 1 
tba rheostat Is adjusti'd to take np the voltage 1 
alwve what the arc requires, and allow tho am- . 
I>er»s which the arc requires, to pass. An arc ' 


Fraprle. Boston ; 1,. C Rage & Go , 

1910 12mo . 448 pp Price, $2 
'Pbla Tuliime U unlfuriu with the others In 
the series entUh'd “The Art naileries of Eu- 
rope." The present volume l« tn he a hislory 
of the piogresg of the art of painting, llluml- 
iiated and demon.lrnled hv crlllenl description, 
of the great painting, in the Munich gallery 
Tlje Hcetlon relating to Ihe Hchink eolieetlon 
Is Interesting, os the honk, on |>a luting do not 
u.iially take In this galleiy Hhorllv after 
Hchaek's dentil In l8fM, th,. gnlleiy whs hung 


MlH.ve iDuslrel Instrument., wc ruinot but expect . ™„„,.i,e 

tl etc work of .uthorttv, .nd this expectation Mr ‘ .7 

tlalpln has fulttlled In the book before us. The Mnreum Ihe eoPeetlon^ 

We do subjeel Is so vast to cxumt th^ .U^mt" tlmt In I'h 

or «ny lD0«M*d to coropreaB, Mr. QiUplu naR dam', In ^ who t 

aw ox- a HP.ee of 314 pages, and In . form which 
ink of would satisfy both the K.mer.1 re.der and the 

s that student, an amount of m.terlal wh eh Is Iruly ^ h.nds...n..|v lllu 

slgnlfl- enormous Although the book Is eonflnud present one would Iium- 1 

to bo .imost entirely t<. Engllah musirel Instruments, 


tho purpMmo, ami the oolhH’Uon Iuih uow lHM*n 
roroavinJ ii> the now )>ul)i])n({, wJiioli uporipd 
iatn last yoar, oppaHho tbo Ihivaibin NhMoiirI 
Mnflouru Tbo oojlortlon of Jn thla pillory 
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requires 46 to 50 volts; th* rest of the 110 would be msde from the I.sl.n names Instrument., we esnuot » ,«te last yesr, opposite the imva.lan Nath, 

volts sre taken by the rlieostat, A Sterooptl- twenty. Twenty-one is «««»» <f violnll, etc. work of this 0|mect*l Ion Mr ,,,^p eolle. tlon ,.f .opic- In this gull 

eon lamp usually employs 38 amperea. Tlie U might b.' that a name smU as »»««, rt vt Halpln has fulttllwl In the book ^’'0™ x"' 1, remarkable The .uthnrs make tlw euil 

rbwTStat must have resistance ennngh to allow plsMIHoas would answer the purpose We do subjeel Is .0 vast lo exUmt that It Is dlIBcu It 

15 .mpero. to now under a preiaure of 56 not know where you could ttnd a use for any Indeed to corapreaB, as Mr. Qnlplu has done. In ^ psliiteiH who tiled to 

volts. Ha raslftitoc* must be 55 -e- 16 or stub number All laige nurols'i. are now ox- a space of 314 pages, and In a form which ,w^kltn'. famous Vllls ou the 

8 2/8 olima. The construetlon of the rlieoatat i.reaaed as powers of IO We never think ..f would satisfy both the gimersl reader and the colleethm irifi 

1* fully deaerfbed In the Hoi'PlJtiiBtiT refern-d the name at suili nunils'rs. 4.H)*’ means that student, an ammint uf nistertal which Is Iruly ^ ^ haiidsoiiu lv illiiKtntled 

to ,bov* 21 ciphers are lo Im> attached to thi' slgnlfl- enormous Although the book Is eonflnud present one would Iium- 1 11 noM 

(12260) V. Z.$^; W1^ at toat It is applicable to aL good . lolhlng As 

scboel I waa taught t^at in the ooadh at a , m n a oak.- i . ilttlo Kuropean antique mualcal history In general ..p.tomarv^ with these progressive imhllslji 

aortato Oapth th* donalty of thtf water la aqual (12355) B. U, S. aaks. I havo a littlo ^ perusal «f the Iialnstaktng treatlae of .. , ^ alven the hook u most uuoroiiil 


o that of Steel, no that a sunk ship will r®*' curhsdtv t 
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th* pocks of possibly It may be of Interest to your readers. ^ decidedly enriched, 

se from the yiy wife employs the following method of 

» fill a hole cleaning her silver' «he puts the Umished Primciples ot Wiaici.ESg TELi»aA1>HT By 


they have given the hook u most uppro|ii Isi,. 
binding. 

MtciiANtcAL Dbawtno urn PuTMui as By 
R. M. surbuck Now York The 
Norman W. Honley l^iiblishing Com 
pany, 1910. Price, |1 50 


In tM saiw 'Wttb mercury. A- Th* teaching Mlver in water heated to the boiling point In George W, Pierce, A.M., Ph.D. New Norman W. Henley Publishing ( om 

that nratar la eo'mptessilfi* tn tho extent that up aluminium kvtUe. In a few mlnuto* the York: McOray Hill Book Company, pany, 1910. Price, |1 50 

It eaii bo Mafic Oensar (ban steel ■»** certainly silver Is absolutely Urlghl, and no trecee left igjQ. 850 pp.; 235 llluatratlons Tltls la not th.' first b.«>k that Mr His.lonk 
arroneoua ’nts* la that a presaura of the tnmlah, ovan when It was black from Price, |3 net. has produced on plumbing nw 'MnU. m 

0f OM atoMWlMw hr flttaeh peuads per square ,,,» from bgtog to a room In which sol suppose that Ibere were books Plumbing Illustrated" and '<lai..liir<I Pin 

AUh'WtU aenprses water a)dr 44 wuilontha of phnr was present I am curious to ..know g.pi^n,, on the suhject of wireless telegraphy Heal Plumbing" have U'en \ rv «.ll ...clvct 
N^fVjtflmias >*B th# fieepCBt pa*t of the, ocean whether Jt la nn eleetrle or chemleaJ actum more aeom to be very few books written in Ihe trade. In ibis lu'w w..rk .jf his h. has 
iUm elMlWfaaalan will, bo about one twenty-fifth that takes pls.-e under the elreumstanees. and ^ ^otoor who does not display a Mas for supplied a want tl.si ha. bs.g b.... f.lt b> 
«f^3«M Th* •*•*»»*? M kfoel I# auhtlt what the action la. A. Tho notion be- s„qi„ particular syitem of wlrelosi telegraphy, the practical plnmtier . In otli.T vimdN, h,' has 

gehw aM''ll fiat* tunas Ihkt «£ w»10f. h«fi W, twson the sliver aad the aluminium dish Is almost be led to suppose that each given us a simply word. il book .m ibe lURimer 

» (MM' rtui-'# HW •'«» 7 CfilfilNijpffl l O »a‘ electrtotl. An electrolytic action cause# the wlrelea#' telegraph company bad Ita own wrttor »t making drawings f..r plumbing porpiwe., 
s|M|l{H;'s,|'AI|'4hetalfi 'aw ^Mj^i'lIllMMhR'to.'lMan .urtaca ot tba silver to be romovofi anfi a fruab ^^rlhlng ita own system In a particularly and told how they m.iy Is- cir.-ctlvely us..!. 

'Hill jpay wiiar W»t«*. turtaee of aUver Is loft favoraWe light, and poaalbly to tha detriment -’h* drawings In tho iHxik arc large and tbar. 

k. , ' -.t'lttihas.x, I IJwilMfifiVBa (128B6) A, W. B, aiks: U a matal of other syatoms. No sueh taint to obrervable Die BEHANm.Wfi cnd VowEnTUNO von 

miVtilli Trr-‘ ""* " - — «"> wwweetuw. fm*. In tha nresent work. Tha volnme to mads up KLAgscHLAMM By Dr Alnxandor 
/ Ufihtatogt A. A motal raaf on a baUdtug hi frdm a oilma of leetwM o« IfiaotrlB Wavea Blnner. Leipzig' VorlaK von Wll- 

fmn'ItgbAMia U U U firopotly aad ThaU ApplleatUm ta MtmlaiW TOifrfipfay, helm Enfielmann, 1910. 
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(Oonttttuea from pope 7£.) lew In tlw tropical oooaft; 

tlma. but aa tbe outalda la miudi laTfar son tlte Ganair lalaaEa irpUd «« too 
than tbe Inalde, it ia found that the north, for the trade wM jMOea 
aurfhoe on which the flame la bnralnc south at that time of the year, aad bwMlF 
la very rapidly diminished, so that the touches lenerlffe. 
preeaure falls off very quickly aa tbaj Secondly, it Is Intended to dioctea the‘ 
projectile movea forward in tbe bore of distance to be covered as much ad posf^hle, 
the gun. The projectile* of course, Is and so tbe island Of Saint Vincent, la the ^ 
always traveling with an accelerated Cwe Verde archipelago, haa been ae> 
velocity; consequently, it is necessary to lected aa tbe actual stuting point, 
have some powder in which the surface Theae Islanda are in tbe very heart of 
actually exposed to the flame ia Increas* the trade wind; they have a very ateady 
lug rather than diminishing, so as, in climate, end are exempt from thnndsr> 
a measure, to keep up the pressure as storms. 

much as possible in the gun. Theae It la hoped that the ’’Suehard,” wtth Ita 
multiple perforations lend themselves ad- own speed of 18 miles, plus the steady 
mlrably to this purpose. ... We re- trade wind having a minimum of Id mllea, 
gard this new product as being an Ideal will make at leaat 84 miles an hour and 
smokeless powder. I have tested some cover the distance. If the machinery holds 
of it with the apparatus and In the out. In about live days. It there are 
manner employed by Prof Abel A pow- breakdowns It will talfo longsr, but the 
der should stand this heat test for fif- trade wind will insure continuous prog- 
tseu minutes; the new powder stood U ress in any case, and there are no risks 
for thirty minutes" that could be in the least compared to 

The pure pyro-nltrocelluloee developed those that Wellman faced. On thia peaoe- 
by the offleera of the United States navy, ful stretch of water steamers have oeoa- 
of which our service cannon powder la alonally taken in coal In mid-ocean from 
composed, could not be employed in a colliers with the same ease ae in port. It 
pure state In large guns, as is now done, should be easy to launch the motor boat 
and produce anything like as high ballla- in the water, if the gas bag for any rea- 
tlc results, unless made In the form of l^n should have to be set adrift. Having 
raiiltl-perforated grains. In fact. It would the gasoline Unk right aboard, and with 
bo Impossible to produce anything like two 800 horse-power motors. It should 
satisfactory ballistic results, unless multi- prove as safe ae a steamer. The whale 
perforated The reaeon for this is that equipment, moreover, is located In the 
it is a dense, hard, and homy-llke col- boat from the outset, and does not have 
lold, and does not burn sufflclentty fast to be transferred, as In Wellman’s craft, 
to be entirely consumed In a gun. unless it goes without saying that all the ro- 
the web thickness between burning sur- sources of maritime navigation will be 
faces be comparatively thin need to keep the course exacOy. The ship 

If made In the form of long, flat i. now being assembled in the large, new 
strips, they would have to bo so thin that air docks at Kiel, where It will be 
If a charge of full weight were used, the christened with Impreeslve ceremony. 
Initial area would be so great as to — _ 


an ahae TMt '«U|iRWBiah iMmim ' 

k a «Hkl 

kod. Th* bawM' at 
atreagtb daMrvea qamtul gtudF. 

’’On tike atbar hiMi I have loW 4a» 
eas of men ttko afo &iuch woMb gad 
some of whom ate almoot laorodlhlo 
titles at meat, without aounlrliig 
like the strength and oadnrgiiee of thaoa- 
four remarkable men. 

"The general resolt of my ohaarvgtkMBg 
Is thia; Vvery peftoa Is a law akfo hlai- 
aelf and requires .oertatn foofls, foom 
whlflh kit digesUve organa oan bsa^ ex- 
tract material and energy. The regnlted 
diet varies greaiay. both In qealltF end 
la quantity. The preparation Of ke food, 
tbo manner of ofaewlng, the glgeatlv* 
powero, and oertaln imponderable 
exert a great bat yet ttnknown Induenoe. 

; la general, that person Is nearest phynlcal 
jperfeetlon who ean develop the greatest 
energy from a moderate quantity of the' 
Igimpleat food. Good air most be ngarded 
,aa one of the most Importuit artldfo of 
food, for strong men, without exception, 
have good respiratory power."— Theodor 
Slebert In Die Umsofaan. 


tir 


make the Initial pressure prohibitive: 
while the pressure would fall off very 
rapidly toward the mtixzle. The same 


The Diet of Athletes 

(Continued from page 84.) 
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would be true If mads In round rods like «PPJy‘nff Slegfrlsd’a diet 

cordite The rods would have to be ‘n»a*dl- 

made In mere threads, and Initial pres- suggeatsd Itself, but It proved to be 
suren would be too great when full Impracticable. In most eaoea It 

charges were used Besides, long and Impossible to control the atomach, 

thin flat strips and thin rods would easily ■““P>F ‘struck,’ and refuaed to per- 

broak In handling and In transportation ^“ty. A friend of mine so in- 

The present powder in the form of ^s stomach by four successive sup- 
short, multl-perforated cylinders over- P®« « Siegfried, that he suffered sev- 
comes all of the above objections, enables ®*'®* weeks with dyspepsia, 
the use of a hard colloid of pure nitro- circumstances I observed 

cellulose, obviates all danger of break- two other celebrated strong men, who ate 
age, enables the use of full charges, which ««>r8 meat than Siegfried did. but were 
present small Initial areas and produce otherwtao moderate eaters. Tbe food pro- 
coraparotlvely low Initial pressures for '^Wed for them in my botue was always 
high velocities, and enables the produc- ‘tnsty.’ however, and my experience leada 
tlon of higher velocities with lower In- “e *«> P^c® “or® value on the flavor than 
Ittal pressures than any other powder ®*‘ ^*** chemical compoaillon of food. 

In the world. fonrth and very intereating example 

Is furnished by the professional athlete, 

Petrna Bareuther, wbeae measurements. 
The Brucker Transatlailtic' taken September 88nd, 1910, before axer- 

Ainhip Expedition “****•* ^ ’’i 

Inohea, weight (nude) 167 pounds, oheat 
(OotMnued from pope 6« ) deflated 87.4 inohea, chest Inflated 46.7 

The boat contains a Are- and explosion- inches (an extraordinary expansion), 
proof gasoline tank. The eflicacy of this waiat 81.8, thigh 22.8, oidf 16.1, right up- 
type of tank was demonstrated in the sect- per arnr extended 14 6, right upper arm 
dent to "Zeppelin VI.’’ Though the air- contracted 17.0, lower arm 18.6, cheat ovtr 
ship was burnt, the tank remained intact, arms 62.4. 

Tbe boat has a length of 10 meters, a "Bareuther was a foundling and hla 
beam of 3.1 metcra and a depth of 1.76 childhood was passed In extreme poverty, 
meters It has a navigating and living His food Often consisted solely of dry 
cabin, equlpiied with a very complete set bread. While working in a factory for 
of aeronautical and meteorological Inatru- four dollars per week, he joined an ath* 
ments, a workshop and a large store of letle club. After serving bis time In the 
provisions. Us equipment includes water, army be came a profesatonal athlete and 
anchors and drag ropes. The etlvelope wrestler. Now, at the age of 27, he ap- 
bas the usual maneuvering and safety pears to be the strongest man of hts 
valves, both la balloon and ballonet, made weight that has ever appeared lathe atb* 
extra large for safety. It has stabilizing letle field, tor be Is the onir mao who has 
fins and a rudder mounted as in tbe Par- lifted a weight os heavy os hla owp bod|^ 
seval ehlps Directly below tbe envelope from the ground to ana’s length ahoTS 
a light passageway Is suspended, reached his bead. With the 1^ band as WMl gff 
from the boat by a rope ladder. It gives with the right ‘The worlds reeord Ih; 
direct access to the envelope and the performances of this doM Is held Agr tta; 
valves, and serves also aa additional , Frenchman Tasseur, Who wafdhlg 
"deck space ’’ peuado and has lifted 8G9 pouadfi 

It was first intsnded lo start from | the rlfht hand and lt7 poohdawlA tlm! 
Orotava or Tenerlffe, CJanacy lalsnda. For , left fiakouther, welgUag 117 '^ionadfk' 
two reasons Ala plan has been abandoned, i lifted l 80 pounds with thq'tlid** 1*6^ 
aa the start must be made during thg first ' Wl ponada with tho Mt ^ 

imonthsottheyear, when the trade winds pMsepMM. 1 lMUav»1h«h4||iff^ld^ 

IvaCQUilliitCUM {are atrongost and whoa •torms'dli' aot oe.,«Night,'d* w<iM 


Utilization of Solar Radiatioa 
and Wind Poww 

(Cottfiaaeg from page 8S.) 
power which the sun is sending ooD- 
Btantly to us. In ths maanwhile n vast 
amonnt of available power reoetved daily 
from the sun la allowed to go to waste, 
and our supply of coal la diminishing. 

’The prospect of a time, not very far 
distant, perhaps, when our coal supply 
may bo exhausted, has naturally turned 
men’s attention to other seemingly tnex- 
hausUble eouroea of power. The first 
such sonroe to be eetaed upon has bean 
the iicwer of watertalla, and the dsvetop- 
ments In this dlFeotlona are well known 
to our readera. But a waforfall ia mere- 
ly a means of indirectly tapping the en- 
ergy of tbo sun’a rays; tor the sun shin- 
ing upon tbe vast lurtace of the Sea and 
other low-lying aheets of water, raises 
large qnantlUes of this in tbe form of 
vapor against gravity Into clouds above. 
These, wind-driven over land, and strik- 
ing mountain ranges, are presently pre- 
cipitated at a higher level In the form of 
rain. The water gathers Into rivoro, and 
ths work done upon It by the sun In rais- 
ing It from sea-level to the higher altl- 
tudee appeanritn tbe form of potential en- 
ergy of elevation. In the natural couree 
of events this energy is gradually degen- 
erated, converted first Into kinetic energy 
of tbe moving stream, and finally Into 
heat. But so long as this process is not 
carried to its final ooncluston, to long as 
tho water is still above sea-level, its en- 
orcy of position or of motion is available 
to ns for utUlxatlon In water-wheels or 
turbines, or any other aultable device. 
And of oonrae the best conditions for tap- 
ping this aouroe of power aro praaentod 
In waterfalls. 

Now the 'location of a watarfall la a 
mattor lying outside of our control; na- 
ture has not consulted onr oownmloUre 
in the seleeUon of sites tor thsiao things. 
But why should we ramala detwndeiit 
a|K» natunl TThy not midte n watortall 
whore wo want ItT Ronwmber uMuro’s 
grrxngamdht: a lownr rawirotr. tke Mg; 
tho aun’a raya lifting the water from tho 
4girtaoa of this shoot, iho wind autyfttfi 
tt to a soltahlo oondoaslng gmuiMj the 
j^l«or and wntsrtaii, sottiag free for ntMti 
Ohtlott tho energy poqt tt» t« #ktoni . 

,fv^ou8ty' olovntod. ’ 

■< Wwo Is no iM^to to fhja ntmtod**;'-; 
'pfumt which 'Vto «nnn«t,"|V '•» ito^;" ' 
itidto., jW* cu khtid nmovrdtorr It'ffltotod’"'' 
;i# penstoto' in "tomid 'nwg' to'.ntiiini.iiida'^' 
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Wby BQt uttUaq the mn’e rayi dl- one cannot quite ehake off the feeling 
Uf aower punraaeaT There la an that the fault. If fault there be, doee not 
OhVlinM. objeotton. I^e aun ahlnea but a reat entirely with the male eez. If 
irai0lb|i of agoh day, the atream of en- women are In thie matter the victims of 
ertr which it aenda to us is Intermittent clrcumetanoea, one rather euspeots that 
and Tartable, So it v^ould aeem that the most of them are willing enough victims, 
moat rational procedure would be to store And, perhaps, this spirit of wllllugness. 
eMrgy by day. and draw, as occasion re- rather than the force of ( Irrumstances, 
qutrea, from our store. And it appears Is one of t be true cavieen why women do 
that water reservoirs are about the not figure as prominently among sclen 
choidMat form of energy store available tlsts as men. One might ask the question 
for the purpose. A most Interesting ac- whether It Is desirable that they should 
count of a project of this character, In There are some walks In life, some inls- 
part realised. It appears, at the present slons, whirh are eminently woman's 
day, has been given by R. A. Fessenden sphere. The pursuit of sclentlflr research 
before the British Association, and la Is perhaps not one of these This, how- 
reproduced In our StJPPiJtMKNT of this ever, does seem probable, that the pres- 
week. ent proportion of eighteen In one thousand 

Fessenden proposes to Install Jointly a does not represent a fair condition, what- 
plgnt for utilising the sun's radiation, ever may he the causes of the disparity 
and for exploiting wind-power, each More convincing, perhaps, than the first 
feeding the same water reservoir. The Plea, Is the second complaint made- 
general arrangement Is shown In ideal women, it Is claimed, are hardly consid- 
representatlon In the accompanying 11- eeed seriously as candidates for major 
lustration. In the actual Installation, positions at universities And It Is the 
the detail features of which are not dls- holders of such positions who are oon- 
closed,* an existing mine shaft has been trlbutlng the main share to the advancc- 
uUHsad. At night the radiation plant ment of science. 

would necessarily be at rest, but on the 

other hand the wind Is usually higher Water E Liquid Food I 

than during the day. There 1. thus a ^ supposed that 

tendency for conditions to even them- 
selves out and the working of the Joint 

plant would approach uniformity Fes- Prometheus 

senden's paper represents a most Inter- ^ 
eating step In a direction for which there 
seems to he promise of Important ultl- , . 
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each others' bodies and. In the last anal- 
ysis. from plants, says Prometheus 
A few years ago. however, I'uettner dis- 
covered that the sea contains dissolved 
food materials, upon which some marine 



mate developments, and should be read 

by every one Interested In the major ^ given volume of sea 

events in the progress of arts and science. condition 

‘24,000 times more carbon than It con- 

In nf organisms Puett- 

Women and ^enufic proved that one species of sponge, 

Reaearch if it were compelled to exist upon ready 

In a recent paper published In Science formed food, could obtain In one hour 
by Professor Cattell, under the title “Sta- only 1/2.100 of the quantity of carbon 
tistlcal Study of American Men of Sd- which It consumes lu that time; and In 
ence,” reference is made to the fact that order to obtain even this small quan- 
women are oontrlbuting but a very small tity. It would have to fish over twenty 
share to productive scientific work. In times the volume of sea water which 
19)0 only eighteen women are found would suffleo to supply It elth all the 
among the first thousand scientific per- carbon It requires in the form of dis- 
tons. The author says, In part' “There solved complex carbon compounds Very 
are now nearly as many women as men Interesting In this connection Is the ob- 
wtao receive a college degree; they have on served fact that comparatively small 
the average more leisure; there are four quantities of ready formed food are 
times as many women os men engaged in found In the digestive cavities of the 
teaching. There does not appear to be lower marine animals Hence sea water 
any social prejudice against women en- la, for a great many invertebrate anl- 
gaglng In scientific work, and It Is difll- mala, a nutrient fluid from which they 
cult to avoid the conclusion that there Is absorb food, as the cells of animal tissues 
an Innate sexual disqualification. . . . But absorb food from the bodily fluids, anl- 
It is possible that the lack of encourage- mal parasites from the media In which 
ment and sympathy Is greater than ap- they live, and all plants from their en- 
pears on the surface, and that In the fii- vlronment. The sea Is an Inexhaustible 
ture women may be able to do their share reservoir of food 

for the advancement of science.” 

Not unnaturally this passage has ™ P1.»y.1r 

brought out some discussion of the point The bpeaklltg LlOCK 

raised. Two letters appear In the corre- There Is nothing outwardly remark- 
spondence column of Science over the stg- able, according to Das Echo, In the ap- 
natures of ladles. Who rise in protest and pearance of the Ingeniously constructed 
in defense of their sex. They urge that timepiece known as the "time-stating 
the general conditions of education and of clock.” But every quarter of an hour 
collegie administration we such os to place an agreeable voice Issues trow It, an- 
unnatural obstacles in the path of women nouncing the correct time, as, twelve 
bent upon scientific attainment. o’clock, twelve fifteen, twelve thirty, etc 

One oorreepondent complains that the The works of the clock actuate a 

whole spirit of a girl’s education, from etout belt, which rune over a roll con- 
chlldbood up, laye far too much streee nseted with a sounding box. 
upon attentl<m to her apparel and adorn- Upon thle belt, or rather film, the 

meat, that the boy la free from such tram- hours, which have been recorded by a 
mels and has oorrsspondingly more tele- phonograph, are Impreesed by galvantsa- 
ure to give thought to things of greater tlon on a copper plate, 
worth. A boy Is taken by his elders to The mechanism which moves the 
visit various places of practical Inter- hands is connected with the epeakiug 
ee'„, thus preparing his mind for the solid device, and this with a funnel which re- 
dutles and Ufe work of the man. No one enforces the sound and projects it out- 
thlnks it necessary to pay the same serv- ward through a finely grated opening 
toe to girls. Tet, ths Writor claims, the tached to the narrow side of the clock, 
praetloal instinct is Innate In girls as in At night a touch on a lever reduces 
boys,. Tt was a little girl who once the clock to silence. But If one wakes 
. nR)i|Rd: Wur do the cars lean in whan and wishes to know the hour without 
'th^ m around a cumrf" striking a light, an easily found button 

ItnMUt h«ad«lttod qMktttanls]iatlfl^ is pressed and the clock immediately 
((ittMk jjmp theae statoSMnta. Man do tike statos the time. 

The blue- The speech film la practically inde- 
' Bat straotlble and occupies vary MtUc space 

-since, bsoanaa of Its elasticity. It may be 
; r. y sji p wound np«» a Tory smau foilsp. 


WEAK SIGNALS EASILY READ 

^ ’ir WIRELESS 


Q If you want a coii 4 >lete text book 
on Soldera and the art of Sold- 
eruig, giving practical, working 
recipes and formuim which can he 
used hy metallurgist, the goldsimth, 
the silversmith, the jeweler, and the 
metal-worker in general, read thi 
fdiowing Scientific A merican Sup- 
plemenh: 1112, 1384, 1461, 
1610, 1622, 1434, 1533, price 
70 cents by mail, Order from 
your newsdealer or from 
MUNN & COMPANY, far. 
•PuhUAtn, 361 Broadway, New York 


A good many people believe that Education comes only from 
j] schools and colleges. 

It doesn't. 

j The most effective, most worth>\t hile Education comes from 
a knowledge of human nature and a knowledge of life. 

^ And the best way to learn these things that are real, is in the 
j 1 pages of Mark Twain’s books. You have thought of him 
only as a humorist and philosopher. 

IIT is far more than this-- - he is first of all a Teacher, and you 
may benefit by his rich experience — use his powers of obser- 
vation — learn human nature through his pages. 


It had been Mark 
7Vain’s ambition to 
have his books in every 
American home, and 
he made a great per- 
tsonal sacrifice to bring 
about this remarkable 
opportunity — f or the 
first time m the history 
of publishing, copy- / 
righted books arc / 
sold at the price ^ 
of non-copy- / 
righted/ 
books — t ho / 
chance will / * 
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In tluB new »et there are beautiful pictures by Frost, / 
Newell, Smedley, Thulstrup, Clintoinrt, Kemble, X * 
and Opper. The binding is in rich red rep silk / 
book ctoth, with title Ubela lumped in gold. The X 
book* are primed on whiuanticiae wore paper, X 
emaciaUy made for this edition. Each volume X 
b (4 gauToutabe and bulk, 5x7j4 inches. X »«»»'«• ■— 
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Telephone Train INaiMiMMiW.— The 

PennsylvanlR Railroad hae Isetalled a 
complete lelophoni- traln-dUpatohliss Rye- 
tem at Its terminal in PhlUdeLphla, 
which iB Bald to be the flrat of tta kind 
In a terminal Btatlon 
An Electrical Week at Turin. — The In- 
ternational Electrotechnical CommlBBion 
la to meet at Turin, Italy, during the 
week beginning September 11th. 1911 
At the lanie time there Is to be at Turin 
an International Exhibition of Industry 
and Labor Recently it haa been planned 
to have OB well an International Electrl- 
CongreBB of the Applicatlone of 
Electricity. Tbla proposed meeting la be- 
ing organised by a committee appointed 
by the Aasociaxlonc Elettroteenlca Ital- 
lana 

A Simple Current Teot. —A letter pub- 
llahed lu a recent number of Power aug- 
geate a aimplc method of determining 
whether the current In a lamp socket 
alternating or direct On holding o 
pole of a permanent magnet against one 
Bide of the globe of a lighted lamp, it Is 
found that If a direi-t current is flow- 
ing through the filament, the latter will 
either attracted toward or deflected 
from the magnet, while If alternating 
urreiit flows througa the lamp, the f 
ment will vibrate, due to the rlternation 
Cliicago Automatic Teiephone Ssrvica. 
— 'i'he Installation of automatic tele- 
phone service lu Chicago la progressing 
Biitlsfactorily Four exchanges are be- 
ing built In the buBlnesa section, and 
four others In outlying districts The 
central exchangee are to have a ca- 
pacity of 34.500 lines to start with, but 
the capacity will eventually be doubled 
The ay stem when completed will have 
a catiacity of a million lines The Illi- 
nois Tunnel Company has already 37.- 

000 contracts for Us new system It ex- 
pects to start service before the flrst of 
April with 20,000 telephones 

The Chicago Electrical Show.— The an- 
nual show of the Electrical Trades in 
Chicago opened on .lanuary 7th In the 
Coliseum It Is one of the most success- 
ful exhibitions of its kind, there being 
about a hundred exhibitors The annex 
of the building Is taken up almost entire- 
ly by the United States government. In 
which all electrical apparatus pertaining 
to various departments, Is on exhibition 
One of the most Interesting of these Is 
the representation of the electrical equip 
ment of a battleship The navy has re- 
cently decided upon the use of electricity 
for cooking puriioses aboard warships, 
and this is illustrated In the government] 
display The ma.n hall of the Coliseum 
Is beautifully Illuminated, the roof being 
draiied to give the appearance of a huge] 
tent with a rectangular opening In the 
center, through which the blue sky and 
lljleecy clouds may be seen This effect 
I la produced by means of indirect llgbt- 
The booths are In the form of 
pergolas, covered with vines 
Cell Sensitive to Light.— A unique elec- 
trolytic cell which Is sensitive to light 
WHS- recently described by M. H. Pelabon 
before the French Academy of Science 
The negative electrode of this cell Is pure 
antimony, and the positive electrode on 
alloy of antimony and selenium The so- 
lution In which the electrodes are Im- 
mersed consists of trichloride of anti- 
mony and hydrochloric acid. If this cell 
Is kept under uniform conditions of tem- 
perature And In perfect darkness. Its 
voltage remains constant. However, 

1 should the positive electrode be illumin- 
ated, the voltage would rise at once 
nearly fifty per cent. But the cell would 
not maintain this voltage, even though 
the light were kept steadily shining on 
the electrode, but would gradually dimin- 
ish, until, after a portpd of about 20 min- 
utes, it would reach its Initial voltage. 
TboreafteL should the light be cut off, 
the voltage would drop at race about fifty 
per cent below the Initial voltage, and 
then would rise slowly to the normal 
voltage. 
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Hudson Slghra U» VM lhMp.<-E«r I 
several years boring operatioas 
been carried on in the search for Mtld I 
rock below the Hudson River, through { 
which to carry the siphon leading to| 
the Catskill aqueduct on each side of | 
that river Solid rook has now been | 
found at a depth of 1,130 feet. 

The Latest British Dreadnenidit. - 
The four new dresdnoughts to be built I 
this year for the British navy will be | 

555 feet long, and of 24,000 tons dlapiace- 
ment. They will mount 10 18Mi*lncb | 
guns, all in turrets on the center line, 
and 15 4-inch guns for torpedo defense, j 
The speed will be 21 knots on an 8-hour j 
trial. 

A Firs CollsgCL— The esUbllshment injj 
Now York of s lire college, the first of Us | ' 
kind in the world, brings to mind the ' 
fact that this city was the flrst to organ- 1 
izc trained volunteer companies and j 
the flrst fire department equipped with 
paid force To the original work done ' 

by this Institution is to be credited mostjr* 

of the modem flre-flghting and Ufe-sav- 1 iu“jriM to“wrt*in^rt 
Ing devices I 

Fuel Oil on Railroads.— That the ad- 
vantages of fuel oil In place of coal In nreMwirr ta bItp tbs sai 
the operation of railroad trains are com- ! in*i>ntiir 
Increasing recognition, is shown | 
by the growing consumption on those | SRS"— 

railroads that are advantageously placed SUSINBBB OFFORTUNITIgg. ’ 
for the purchase of oil. The consump - 1 , nt 

on the railroads of the United States ' tor TsmovKs swi (eoui ttm eeeosaat 

In 1909 amounted to 19,989,394 barrels, I wg want urn win ssaiiae tbs 
increase of 18 per cent over the prevl- j s 

Tr.vel of Shote Under Wntra - A ] ” I" , 

naval board la carrying on experiments j 


Classilied AiTotimamfyi 


RRAD THIS COLPH wtttSbd 



ML'NN df C4L. IMC. 


to determine the course taken by a pro- 1 ' 

Jectlle after It strikes the water, with a i wanthb 

view to determining what damage a shot ' 
may do to the submerged portion of a 
vessel after It has passed below the sur- •• 

face The flight Of the projectile Is be- ] ** 

Ing determined by placing a series of ^ 
nets below the water, and noting 
the course by the perforations, ”?«inwt!ionnS^ln^ 

Parlor Can at Panama.— The Instltu- 

tlon on the first of this year of a parlor onajN^B MS^to».*A8. 

car service on the Panama Railroad Is ; |md^*teconimiiri^Mn/mSBSt«^ WsSBlwc 
suggestive of the Interest which Is being! 7n »r(rT Hv ffits. Wuuen. wma uc keant* of 
taken in the construction of the great ! mmrn miw awOraisrws- 

canal There will be an observation] wan 7«) u- «.)i « rtsw 

platform, capable of seating twenty peo- 
pic, on each end of the car If, as ex- ] lawniry ; 
pected, the car proves to be profitable, j *" ‘ 

passenger trains will be equipped 
with one of this type 
The LofUeat BalJway.— The highest 
railway In the world, according to “Peru 
To-day” is to be found on the Morocorba 
branch of the Central Railway of Peru. 

The summit of thlR' line, which Is broad 
, Is exactly 16,366 feet above sea ] 
level To reach this point from the sea, 
the line passes through 67 tunnels, over 
a dozen Important bridges and through 
13 switchbacks Although the grades are 
heavy, no rack propulsion Is utilised. 


Protwtira Agairat Sabiiurliiea. — The 

French are experimenting with a new 
device for protecting warships against 
submarines when the former are sta- 
tionary. It consists of groups of cylin- 
ders, about two Inches In dismetsr, filled 
with high explosives and moored around 
the battleship, the cylinders being so eon- 
uected wltb each other that when a sub- 
marine comes in contact with rae or 
more of them. It Is entangled by the 
entire group, whose simultaneous detona- 
tion wrecks the submarine. j 

Coal Dost Explosion bpsrlnMiits.— ] 
Experiments already carrl^ out by the 
Mining Association of Great Britain to 
determine the phenomena of coal dukt 
explosions have shown that, under favorv 
able conditions, such explosions oan ba 
made to occur. When m JOt of dost wa* 
ignited hi an artificial galleiyr a lflrg» 
olottd of dust was ejected, and a BaaM 
shot out of the mouth 0f the gd!l^> 
spreading through the Auat to a fliataiee 
of 190 fset The report «t tha axifloBten 
was audlbla (or a ilMaaea whmn mUaEl 
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Aeronautics 

Wrat Aviation Vktl* of tho Now Yaw. j 

—While making an exhibition flight at! 
Belgrade, the capital of Servia, a Crotlan 
aviator named RouuBijan U reported to 
have fallen to hie death on January 9th 
Hla machine became uncontrollable while j 
In flight. He attempted to alight In a 
river, but Inatead collided with a build- 
ing. The death of a lad named Archer. I 
■who was reported to have been killed at ] 
fiallda, Col , recently in a machine pro- 
pelled by an electric motor, hae been 
( found to be a canard. Thu* the year 
1910 haa one lesa aviation victim to 
account for. 

Protective liegialation for Aviatan.— 

The Intereat In aviation arouaed by the 
recent meeta at l.oa Angelea and San Fran- 
olaeo baa reaulted In the framing of bllla 
to llcenae aeroplanes and protect their 
pllota by the California Aero Clubs Theae 
bllla will be submitted to the l-egiglature 
of that State in the near future. Among 
other things, they provide that an aero- 
planiat who la obliged to descend upon 
private property shall not be Ilatde except 
for the actual damage he causes, and an 
amendment to the penal code Is asked for, 
making It a felony to shoot at an aero- 
plane in flight 

The Bennett Cap Race for 1911. — The 

rules for the international aeroplane cup 
race for the Bennett trophy for the 
present year were promulgated at the 
meeting of the International Aeronautic 
Federation on January 10th They pro- 
vide for a 150 kilometer <93l5-mlle) race 
above a suitable aerodrome The race 
will Iw held In England owing to <lra- 
hame-Whlte’s victory for that country 
at Belmont Park last NovemlxT. Officers 
of the Aero Club of America attempted 
to have the rules changed so that only 
machines built in tho countries which 
they represent could be used In tho race, 
but In Ihla they were tinaucccaaful. 

Delivering Nowapapera by Aeropiane.— 
The flrat attempt on record at delivering 
newspapers by aeroplane was made by D 
Masson on January 7th during (he Jms 
Angelea meet Masson left Loh Angeles 
in the forenoon with several bundles of 
newspapers to be delivered at Pomona 
and San Bernardino He missed the for- 
mer place and became lost among the 
hills to the north of it Finally his fuel 
gave out and he descended rather heavily. 
12 miles west of San Bernardino. Despite 
tho breaking of an oil tube, he fltially 
reached this place, n hours and <0 min- 
utes after leaving Dos Angeles While 
giving an exhibition in the park there 
during the afternoon, his Curtiss tyi*e bl- 
' plane again land<-d heavily and was badly 
damaged 

Winner of the Statue of Liberty Prixo 
Still Undetermined.— The International 
Aeronautic Federation, at Its special meet- 
ing on January 1 1th In Paris, did not give 
a decision upon the winning of the Kyan 
$10,1100 prize by Molsani nnd Orahaine- 
White's protest against same The whole 
matter was referred back to the Aero 
Club of America for a new classification 
and new results While White was the 
only competitor who had compiled with 
the original reqiilreincnt of a flight of 
an hour at the Belmont Park meet before 
attempting the prize flight, it was shown 
that he had fouled the fifth pylon In 
starting, which should have caused his 
disqualification. Ai'cordlng to Rule 29 of 
the Federation, the rules of aeronautic 
meets cannot be changed after publication, 
except with the consent of the contest 
committee of the governing club. As it 
■was not shown that the abolishing of the 
hour flight requirement was dofle with 
the consent of the contest committee of 
the Aero Club of America, a majority of 
the delegates present passed a resolution 
declaring (hat the change In the rules 
' did not conform with the ruleg of the 
' International Aeronautic Federation, and 
that, therefore, the matter was referred 
' back to the Aero Club of America for 
•tratshtaBlac out. 


A New Rain Gage. — A new form of 
rain-gage, Introdm-cd by Mcssis t'usella 
ft Co., of London, is Insulated from the 
effects Of temperature In either evap- 
orating or freezing the eolleeted rain- 
water. Tho method of Itmulstluii l.s ex- 
tremely simple, consisting ol an airspace 
between the Inner and outer walls of the 
rerolvlng-viissel 

Atmospheric Exploration in Uruguay.— 

It is understood that Berologlcal obser- 
vations (f (• , Bouiidlngs of the upper air) 
will soon be undertaken at the Nntlnnal 
Physico-Cllraatologb al Institute of Mon- 
tevideo. A letter from the newly ap- 
pointed dlrectoi of the Chilean meteoro- 
logical service. Dr Knoche, states that 
similar investigations are eontemplated 
at Santiago 

International Magnetic Study. —The 
work of the organization hcietofore 
known as the “International Con>n)l8Bion 
on Terestrlal Magnetism and Atmo- 
spheric Electi Iclty" will henceforth be 
limited to the former of these two sub- 
jects, and Its title has accoidlngly been 
changed to "International Commission on 
Terrestrial Magnetism " A separate 
commission on ntmosi)berU elertrhity 
will be apointed by Hie internationiil 
Meteorological Committee 

Meteorological Units. — Hefnrraa In the 
existing units used In meteorology have 
lieen repeatedly urged In recent years, 
especially the adoption of the absolute 
temperature scale and the substitution ot 
C.O.S. units of fone foi tb<> b< Igbt of 
the mercurial column in the measure- 
ment of barometrh pressnr*- However, 
the International Meteotologleal Coinmlt 
tee, at Us re<.‘nt meeting In Pei lln, de- 
cided that It could not vet give its ap 
proval to any of these suggesllons 

Shaw’s Lectures on Meteorology. — 
Lectures on "Modern Meteorologv, D>- 
namical and Statistical," to vvhb h adniib- 
Blon was tree to the puhllr. were given 
by Dr. W \ Shaw. FRS, at the m w 
quartors of the .Meteorological (llflie, In 
Exhibition Hoad, Ix)ndon. on Noveinbei 
21st and 28tb Two collections of lee 
tures by Dt Shaw are to be piibllslietl 
shortly under the titles "Forecasts ol 
Weather” and ‘Climates of the British 
Possessions," the latter being really a 
work on geneial climatology, with llliis- 
tratlons drawn fioni the liiitish posses- 
sions. 

What Snowstorms Cost.— The cost of 
snowstorms to a large town is Illustrated 
by the accounts of the Cui potation of 
Manchestei (England), where It Is stat- 
ed that to clear away falls aggregating 
1.5 luchea in de|>tb during the winter of 
1909-10 entailed an expense of $29,70.' and 
gave employment to no fewer than 1.5,(140 
men. To give an idea ot the probably 
much greater exitenso of such work in 
our large American cltle* it may bo stat- 
ed that tho average annual snowtall of 
New York Is 37 Im hes, Boston 45 fnchit^ 
and Philadelphia 22 Inches, that these 
cities cover a raurh laiger area than 
Manchester, and that wages arc higher 
here than In England 

Meteorology in Argentina. — From a 
recently published desci Iptkm of the Ar- 
gentina meteorological service, by R C. 
Mossmaii, wo learn that this seivlce now 
possesses 32 llist-class stations, equipped 
with automatically registering Instru 
roents; 149 seeond-rlass ststlous, where 
oltaorvatlons arc made at 9 A M , 3 P M , 
and 8 P. M , It) third-class stations, and 
862 fourth-class stations The dully 
weather map Jmludes, also, reports from 
several stations In Brazil. Chile and 
Uruguay, and thus shows the meteoro- 
logical conditions reigning from Para 
(Brasil), situated on the equator, to the 
aouthornmost limits ot Argentina, ex 
tending over a region of 56 deg latitude, 
reports being received by wireless teleg- 
raphy from New Year’s island and Usbu* 
aia. The service also maintains 111 
riTor-gages, and Issues flood-warnings, 
besides carrying on extensive observa- j 
tions in terrestrial magnetism and seis- 
mology. 


Tbe DuPont Jury of Five 
Engineers Served YOU as 
Well a* Their Direct Em- 
ployers when they deter- 
mined the superiority of 

L. CsSmith & Bros. 
Typewriters 

OiU Iht H'rtling /llwagf m SlghO 
When the DuPont Powder Gjmpsnytr- 
centiy bought 52 1 typewritcri, the Isrgnt 
individusl Older on recoid, the im|iarl- 
ence ot the puichaie exiled (oi expert 
opmioa in the leleetioa ol the make. 

The DuPont Company appomted a jury 
of five of their own enginecii. Theie me- 
chanical expertsexaminedmany makexof 
machinei,puttingthem through every teil, 
and unanImouUu decided iii favor of 
iheL-C Smith ABioi. By thw deciiion 
thexe enginren did you an invaluable 
•ervice — relieved you of the trouble and 
anxiety ol chooiing. Their expert and 
unbiased opinion meani at much to you — 
to any lyfiewriter buyer — at it did to 
iheu own (Company. Many concemt 
have alrcai^ been influenced by the deci- 
non ol the Du Ponu' mechanical experts 
and have itandardized the typewriter that 
stood the text — the L.C Smith & Bros. 
Typewntei. 

SamDiw/w/er enr ‘"DuPml" Mtlti 
L. C. SMITH ft BROS, 
TYPEWRITER COMPANY 
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Syrxtuix, N Y . U 9 A, 


Book on Loose Leaf 
Recordkeeping 
FREE 


Moore’s ^ 
Modem Methods 

Containi IbOjpageiof information and in- 
itniction 41) dilfereni lormi illuxtiated and 
then use explained. 

This book thowt how our Looie Leal 
Methods are adapted to your buunat and 

savn time ami money in your office 
fVrite fat U on your Businas Stationery 

John C. Moore Corporation 

Office and Faelorlxa 

661 Stone Street Rocheater, N. Y. 

Af encict in nil citie* end townt 


For the Artist 
Phetograpber 

<flP*^Btaisdcllf 3 S 

lJU ISI and sn SpoHlnii sro 

rttoST ** h1^™***'*™' I 

Two bast quality pencils mailed on reodpl ot loc 
Tliots mamlanad, or special china pom II, oolored 


\PmNT for YOURSELF 


PlflAM iputfon tlw Bcifoatiffo AmaHcan whsii ■writing to advertissrs 



■The Clear Track” RelSOrisIS^^ 


Two men a thousand miles 
apart talk to each other by 
telephone without leaving 
their desks. 

Two wires of copper form 
the track over which the talk 
travels from point to point 
throughout the continent. 

Moving along one railroad 
at the same time are scores 
of trains carrying thousands 
of passengers. The telephone 
track must be Clear from end 


to end to carry the voice of 
one customer. 

The Bell system has more 
than ten million miles of wire 
and reaches over five million 
telephones. This system is 
operated by a force of one 
hundred thousand people and 
makes seven billion connec- 
tions a year — twenty million 
“ clear tracks ” a day for the 
local and long distance com- 
munication of the American 
people. 


Thw mf/iciencif of the Be// epstem depends t$pon 
"One Spstem, One Policp, Universal Service.** 


AMKRICAN TELEPHONE AND TELEQRAPH COiiPANY 
AND ASSOCIATED COMPANIES 


EncyclopeediSL and 

Research Bureau for Special InformaticKt 


"It Cannot Grow Old" 


AmM>vad,»depMl, aM nMf »p U.l. 
OevcriuiMst OnwrtmMtt^ Iv Vni- 
¥*nltin, Con«i«i, UbrarlM sad tehoet 
thiMigbcat tb« Muntrr. 

TM MkariMtaMwawn* U)o Oapart- 
monbi at WMftln«taa now ihIiii Nel- 

D«tinlai«nt iHdWt- 

BMOt, DtvafMMat atmittk. M«vy D*> 
partoirat, Dwutmwt af CMMiMmA 
Labor, Hattonal Mmmhb UbratF.Ao- 
•Utwt DMIM AHotmt. »aMaa ot 


Noloon’o Porpotiial Loooo L oof Bnoroiopaadlo ^^**{5** 
eastalao moro than TOJM aabJaata—tfoaUnf ovor 

i,n»,0a0laplei--7A»muotnliano-M0aiaF». Con^ 


aad Coat of LMtiifrOigcreta and 


-7,aM lUuotratiano— MO oiaoo. ColMthieUoil; ChrSiUiuBgoioneoMS PMSmEw 

In Malaon ‘0 Ik riaar, roncioe In traat. HOakwona. PaUaKraTl^bWcahwi* and Canoarj 
ndloa tho nmit* of tba oarr latmt Now ttlOOaam^lwBrwTarMMiwoii 
I MNoarrS. Ftir eMmola.artMiM mi h mi Hr od* of laHdaetii not M bafennd In Onr « 


the nmth of IMwvd Vtl. and the Accemion of KncyeloiMdia. ~ 

|7V/*ll A Naleon'e Parpotual Logoa-LearSnorelopaedU )ia« w cmnplatolr toyohrtloidMd 

r.A i An Hol*. oncvcIopaedb'iiiakluraiKlputQut of data the old-lluhlaBad. rcc^ly bSSA 
encyclopaadtaA that wonfr coaotasUr recelrtno (n«uirien*ricU|riM wnMka an 
atlowanco onoldenorclopnodliMtoapplraa part nanneot on Malaon'o. We t h a W M r O pMpnind a 
price Uft, otatlnc the amount allowed. Thto price tiat wlU be maitad upon reiiaait. 

tieta and Bducatoro, and full Inftomiation about Nelaon'a LOaia.Lanr Refbreiwe Spotaa. OOp Ijiaelill tMoo- 
ductory price aad eaap payment torma Intereat all adto appradato a barratn. 

THOMAS mSON&SONSy '^381-385 FovA Af«./l««wTtrk 

SHaMfalMai^fnf OVEK 100 YBAMS M BUMMBM teMUMibttw rertlON 


Traveling or Resident 
Managers 

Wanted 5 u?d*canada 



The undented desires to open coireiKKiiidence with one man in cities and 
towns in the United Slates and Canada with the view of making pennanent en> 
gagemenU to represent an old established concern, well and favonbly known 
throughout the United States. 

We prefer young men betw^ the ages of 22 and 35, and inclitte toward 
men who have a busineu connection, part of their time unoccupied. Only repu- 
table men with Bank references or strong letteni of endorsement need answm: 
this adveftiiement. 

Insurance men, real estate men with good oon- 
nectiono or traveling ooleomen now covering 
other towns or states, who have port of their 
time free, might easily represent us. 

We do not want canvassers or house to house agents, but instead live, ener- 
getic busmess men with initiative, who really know how to select, handle, and 
train bright, hustling boys and young men. 

The ierulce is pleasant and pn^able and payment Will run from $6.00 
to $72, 00 per week for the work. The amount depeoda ipeo abihy and 
the population and terntory covered. * 

Anyone interested in this advertiseiiient must write at once enclosing refes- 
ence, as it is our desire to make permartenl engagements during (he month of 
January, and naturally the young men writing the most forcible letters and en- 
closing the strongest references, will earn the i^erenge. 

Address for full, inf onnation, application forma, etc 

E/H. LAWSON. - 29 East 22 d Street. New Y«rfcally 


^und Vokui^of 

Ammcan Hbmos 
and Gardens ; 1910 

1310 ILLUSTRATiONaf 4 t 2 PAGES* PRICE $S 

g y4merfcan Homes and Cardens ik bcwdBiily pngi^ a«d h haodiain^ botiod 
in silk finidied doth covers, printed lk«e coleii with gik edgei. Tho year’s 
volume contains 492 pages and ever 1300 MtgnvingLkduch are «hd «f detnl 
and finiih as actual phetogirapha. They depad die moat notgUe hoBBesin Anatica 
as well as hutoiic mansions, the rnadm jsdm and bonpgllMv, the moe hewdiful 
gwdemai^diBiaOreiit^oatoa. S’llwediliMi 
deds wiAiaeeqf tepgkitu t e tt of Aeh^ jllwats 
cf the depetetha 4 Ae ^ the ftijllit 
dm dtaMmee % tlh* doqn ilia the w|i|^ 
antfebkrhduiiira the ' Ml'jhke 

'reeob jUMdU^, MtiihiH. .boAMg, ' fiwf 

pMtilii 'dht woih lihk^Ae Kid 

TT Irijifir Tiftiti OTrittiTfti"", 
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SCIENTIFIC AMERICAN 


V YORK, SATURDAY, JANUARY **, H 

iiitn A Co., InooriKinMd. Ch vUw A lion Mai 
rfok CunrarM aaMb, Svontaiir utd Troun 
all at Ml Braadwojr, New York 


StibMiiptiMk RatM 

miriptlon one 

I'lWUitc prepeM in United Stolr* and 


SubwTlpUonii for Foreisn CouiilrlBk, one year, pusta«o prnpni 
ttutmrrlptlona for Canada, oou year, iMwtace prepaid, , , . . 

Tha SetMtifte Xmwicut Publioititma 

rKHentiflr Ameriiotn (eaUblbihed lM4.t) per yoi 

Si'ientlfle Ainerlcaji Supplement ti«lahllnhod 1H7(1) . " 
Amerliain llooiea ojul Ganten* “ “ 


The purpotr of thit journal it to record, accur- 
ately and IN ttmple lermt, the world’* progrett in 
scienUfir knowledge and induttrial achievement. It 
leekt to prnent thit information in a form to 
readable and readily underitood, a* to eet forth 
and emphatisc the inherent charm and fatcination 


The Reefing Aeroplane 

T flE sjreed of ilit- aeroplane has reached a 
jioint at which the need is felt for some ays- 
tum of "reefing," by which the area of the 
supporting surfaces can be varied to suit 
the various sfieeds at which the machine may be 
flying, Thi.s demand for a variable, surface is due 
to one of the most important of tlic laws of flight; 
munely, that the area of the necessary supfwrting 
surface of an aeroplane varies inversely as the 
square of the velocity. This principle, affirmed by 
I.angley and embodied in his great work “Experi- 
ments in Aerodynamics," has been disputed by some 
European theorists and practical aeroplane build- 
ers , but the expi-rience of the Inst two years seems 
to verify it. If the low hold good, the standard 
Wright aeroplane, winch, with about 300 square feet 
of surface, has a speed of 40 miles per hour, at 60 
miles would need only 222 square feet for support, 
and at 100 miles ])er hour, only 80 square feet. 

Now, that the law is generally correct, or at least 
that it does not produce too great a reduction of 
surface, is shown by tlic two very interesting racing 
machines exhibited and flown by the Wright 
brothers at Belmont Park last autumn. One of 
these, a seiiii-rneer with a s})eed of 60 miles on 
hour, was jirovided with only ISO square feet of 
su.slniijing surface. The standard Wright machine, 
driven at 60 miles an hour, would need, according 
to the law, 222 square feet of surface. Its weight, 
however, with operator and full fuel and water sup- 
ply. IS 1,07.') pounds; whereas the 60-raile semi- 
r.aei r weighs with operator and fuel only 760 
)ioiinds. The difference in weight would largely 
aecoiiiil for the reduction of the area of the fiO-mile 
rni'er, from 222 down to 150 square feet. Further 
verifieatioii of the law is found in the Mlcriot racer, 
wliieli, witli slightly less speed, and a weight of 
nlioiit (i.'iO ]iounds with operator, also has but 150 
square in t of sustaining surface. It is signiflcant 
tliat ill till actual racing machine, which is 15 
miles an Jiour faster, the Wrights did not venture 


scitwnficAMiiiicim 

upright racing machine at &c tiniG of the eonteat 
at Belmont Paris for tiie iaternatiooal trophy, when 
tile stopping of the motor and the sudden slowing 
down of the biplane caused the machine to dw^ so 
swiftly to Ihe ground that its momentom partially 
wrecked the machine and threw tlie aviator from 
his seat. Probably, having been aocuatomed to tht 
larger-surface Wrl^t machine, he did not rtaline 
tliat he should descend with his main planes at a 
large angle of incidence in order to check the 
velocity. In any Case, it is evident that, if the 
racing aeroplane reaches a speed of 100 miles an 
hour, it will be necessary for safe control, to pro- 
vide it with some means for enlarging or reducing 
the supporting area proportionately to the speed. 

The problem should not be so very difficult of 
solution. The additional surface could be arranged 
to be drawn under or within the main surfaces 
cither from the ends or from the rear. If, as wc 
believe, the uiachines of the future will ^ built 
entirely of metal, the problem will be so much the 
easier to work out; but it should not be impossible 
to arrange aorae system of "reducing canvas" in the 
present type of machine, by drawing the furled 
surfaces into such a form that they ^1 not offer 
any material head resistance. 

A large percentage of the accidents to the exist- 
ing machines are due to descending and landing at 
too great an angle or at too great a speed. Were 
it possible voluntarily to increase the surface at the 
time of making a landing, the risk of accident from 
this cause woidd be lar^y reduced. 

Emancipation of the Truck Horie 

O N entering tlio Madison Square Garden auto- 
mobile show and looking over the superb 
exhibit of motor trucks and other commer- 
cial vehicles, we were impressed with the 
conviction that if tlic “horseless age," of which we 
have heard and talked so mneh recently, is not 
already upon us, it must be very near at hand. The 
impression of power, capacity, and speed was in- 
stantaneous; and we felt, as many another visitor 
to the show must have done, that what steam and 
steel had done on the railroad, gasoline and the 
rubber tire were destined to accomplish upon onr 
streets and thoroughfares. '$hm« came to mind the 
story of the southern negro %ho, on seeing Uie first 
<-le<-tric car to be shipp^ to the South, exclaimed: 
"These nortlierners are a mighty wonderful people. 
First they free the negro, and now they’ve freed 
the mule." If tlic commercial trucks exhibited at 
the Garden can show in daily service the endurance 
and capacity which are claimed for them on grounds 
of theory (and many carefully-conducted tests would 
indicate that they con), we may look for a steadily 
increasing substitution, for the horse-drawn velitclc, 
of the motor-driven truck and delivery van. 

In the development of new industries there gen- 
erally occurs some critical period in which, because 
of the final maaierjr of some difficult and essential 
elements, the art experienoea a sudden and very 
decided development, and thereafter progresses by 
leaps and bounds to take its place among the l^md- 
ing industries of the time. Such a perhd occufn^ 
in the development of the passenger-carrying auto- 
mobile, and there arc well-defined indications that 
the present year marks a similar stage of progress 
in the development of the commercial vehicle. Strong 
jiroof of this is found in the fact that whereas to 
jirevious years, exhibitors of cotpinercial vehicles 
were usually accommodated in a gallery or in the 
basement of Madison Square Garden, this year the 
number of exhibitors was so great ibat it became 
necc-ssary to split the exhibit into two periods, ex- 
ti'nd the time to two weeks, and to give up the whole 
of the second week to commercial vehicliss. 


circle ^Ivwy towsk apostU I>y me MWffi , 
;ij|o Ibitoe tenrixM milk and 
hesivy asereffiawtise to- 1^^ ' 
nan^ capisksjM^y wee it ► 

ChM ton ^ totoc huge Vcbieliet'.W '/ 
and aimtod New York naMdbea 

whtoh for a day's servtoetooBethtonitodtamiirf^^ 

These ten trudu alone mean the eUaUitoll^ w' 
Iciist sixty of the largest and heaviest ItoNtit 
from the city streets— a omsMeriittoa 
how TApIdly the growth of tiie wffl lMst¥ib 

to reduce congestion and improve sStmaxy eiM^ 
tions. 

The great variety of uses to which the 
dal vehicle is being put is strlklii^ shown at liie 
Garden; for, aaide from the impressive eid]iilfi| 
five and tea-ton trucks for earrytog coal, biltoheM* 
supi^ies, and other heavy freight, there weMi aulKi- 
lance wagons, fire engines, hose carts, poltoe patvfl 
wagons and delivery wagons designed for a wide 
range of service. The smaller vehicles bte fto' 
qoe^y equipped with double-opposed hortoontal 
motors, the larger with four-cylinder motors rani^g 
in power from 80 to 45 horse-power. Among the 
exhibits thst attracted special attention was a 8-toa 
motor truck, with s removable loading box, which 
can be qui^y rolled on and off tiie tnufii — an ar- 
rangement which greatly reduces the time of loading 
and enables the track to be kept in continual opera- 
tion. Anotiier novelty was a car whose power nlant 
is built as a complete unit, and (s so moanted to the 
chassis that it can be quickly dlsconneeted and re- 
moved, the front or buffer plate of the frame being 
hinged and capable of being swung open to allow tim 
engine to be bodily withdrawn. The object of this 
arrangement is to make it posslUe, on announctog 
the breakdown of a truck from the nearest tele- 
phone booth, to have a duplicate engine shipped to 
the truck, mounted and oonnected np — the last 
o]>eration requiring only a few minntes’ time. The 
builders of this truck place themselves under a 
rather heavy guarantee, that the owner shall not 
lose a day should the motor break down. 

The important section of the exhibit reserved for 
electric vehicles gave striking proof that the storage 
battery is making a bold bid for rccognttion, not 
merely in the field of pleasure vehicles, but also for 
heavy commercial work. 

The electric pleasure veliieles were chiefly of the 
light runabout type, and some dainty and beauti- 
fully-finished exhibits were shown in this line. Par- 
ticularly attractive was a four-seated, closed, electric 
carriage, offered for the very moderate price of- 
$1,750, and credited with a mileage per cliarge of 
75 to 90 miles ; also a new four-passenger brougham 
equipped with a direct spur-gear drive. An exhibit 
in this section which was viewed with great Interest 
was the new Edison battery, which was shoMm upon 
several types of pleasure and commercial vehicles. 
An Adams express wagon which had been in daily 
use for several years and had made a trip from 
Washington to New York was one of the nitteworthy 
electric vehicles using Edison’s cells. 

Historical exhibits of pleasure cars and of bicycles 
were two of the features of the second show. The 
development of the latter from the "hobby-horse" 
of 1 846 to the speedy motorcycle of to-day, of which 
a score of different makes was exhibited, was inter- 
esting in the extreme. 

By no means the least encouraging feature of this 
year’s exhibition was the fact that although the aisles 
and booths were well filled with visitors, a large 
majority of these were either interested in the de- 
sign or manufacture of commercial vehicles, or were 
present or prospective users of the same. 

^Why This Neglect? 


to n-diu-t til. siipiairting surface any further, both Perhaps the most marked impression left by this Diesel motor, whjdl 
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If, llicii, till- high speed flyers of 1910 have en- n^aterlals and workmanship, to which respects these that there Is to-day no American firm engaged to 
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mnehitu's ot tin- future. If tliC standard Wright with the railroad locomotive, the motoK track enjoys tion, guaranteed btolt to laboratory tests mtd unde? 

machine with .'>00 square feet of surface, could be the great advantage that it does not have to develop various oonditk^ Ct commf^ai Operatbto, vhtbh 

driven at loo miles an hour, it would need only 80 the tools, the material, the shops and the workmen: - for some teiukm er other, has been t^ly neldwted 
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SCIENTIfiC AMERICAN 


Sir Francis Gallon. F.R.S. 


S OLSMK tldisita cone to t» ftcroi* the tea. On 
January 18th. at the ripe ate of nlKhty-nlnr. 
#|ir Francia Oalton, prince and patriarch among con- 
tmponu7 men of science, baa paseed out of hla 
MUrthly (Vhere of action. Mingled with our eontie of 
Im, are feeltuBB of gratitude for our rich heritage, 
the llferwork of a man of genlua, freely given. In gen- 
erdtw and unstinted abundance, a monument to him, 
to Ul a seed from which shall spring a harveul of a 
value w« know not yet to gage. 

It la Well at such momenta as this to pause and 
take time for brief meditation upon the life of the 
one who has completed bis labors; to pick out from 
affiOilig the Infinite Tarlety of the world's progress 
aji4 actlvlUea that strand which is woven Into an 
individual unit' by tbo character of one strong man, 
dtdfig Ills large share In shaping the destiny of the 
nationa- 

91r Francis Gstton was himself a striking illustra- 
tion of a phanomsnon to the study of which 

some of his main efforts were directed— an 
Instance of "hereditary genius " HU grand- 
father, Samuel John Galton, is dtwcrlbeU as 
a "sotentlflc man of buslnesa of a statlstMal 
turn of mind." He accumulated a consid- 
erable fortune, which testifies to bis com- 
mercial talent, and which became indirectly 
the meahe. In the liberal hands of bis de- 
scendant, of financing several of ^ the sclen 
tlflo enterprises of which the latter was the 
generous patron. 

aamuel John Oalton was a fellow of the 
Lunar Society, a private club formed for the 
diseusslon of scientific and philosophical top 
Ics, and Including such Illustrious men as 
Priestley, Wstt and Kraainus Darwin. The 
last mentioned was (lalUin's maternal grand- 
father by a second marriage. By first wed- 
lock he was alec grandfather to the great 
Charles Darwin. There la a close relation 
between Qalton’s extensive studies In hcrwl- 
tty and Darwin's monumental works on 
evolution, a relation which we should hardly 
be disposed to ascribe to pure accident, and 
which Itself probably representa an Instance 
of similar charactora luhorltod from com- 
mon ancestors. More of the nature of coin- 
cidence, though none the h-ss Interesting, Is 
the fact that the Austrian Abbot Mendel, 
whose name Is now so roiislaiitly referred to 
In connection with tho law of Inhorltanco 
of unit characteis, was born In 1822, the 
same year which gave Francis Oalton to the 
world. 

After receiving his early schooling at 
King Edward's Schotjl. Dlrmingbam, the 
slxtsen-year-old boy was placed by his 
father Into pupllogo at the Ueneral Hospital 
of the same city to prepare him for the med- 
ical profession. In his ''Memories of My 
Life” Oalton presents to us a quaint picturo 
of these days, Illuminated In a genial and 
oft-times humorous light. He tells un anee. 
dote how In bis early enthusiasm he re- 
solved to mako hlmsolf thoroughly familiar 
with the properties of all the drugs In the 
Phanfiaoepcela by taking a small dose nr 
each, beginning at the letter A. and going right 
' . through the alphabet. HU enterprise, however, was 
brought to an abrupt conclusion before ho had (wm- 
pleted the letter O— by a dote of two drops of croton 
oil, thi0 effect of which discouraged further experl 
ments of this kind. On auotber occasion ho relates 
huw a severely injured man •wia brsiugbt to the acrl- 
dsnt ward In a state of deep intoxication, and how 
the drUBkafd lat«^ Awoke from hU stupor to find that 
his le(gs had been amputated while ho was uncon- 
sdouB. l%e slgntfioanoe ot this occurrence, which 
did . aot fait to strike the young medical student, U 
apparent when ft Is remembered that It took place 
before the day of sbwelhotlcs. A period at Klnrs 
Oollsie, tLondon, and at Trinity College, Cambridge, 
completed the young man‘e aeademlcal education. At 
CtaSmrUge mu^ ot bU energy wae devoted to mathc- 
the appMofitioa of which to biology the 
abjke of Franol* aglteix livul he forever jslosely linked. 

Intended that he J^uld raoeive a part of hu 
'I'AtiBldit and Rir ftito purpose be was sent to 

gtiidy Ht QJeaaen under tmaan German chemist 
'lldlMU; .'dm ktg work "tkdp* did not seem to proceed 
hw hMMdF'fib ht« legtMdaetitpn, gnd. he made a rather 
..hhi' Plitib .eompMeiF. aod 
knM .in Qu 


The Passing of a Peer in Science 

I significant, for among Sir Francis Galtons groat i 
achievements are his geographical trsvele and explora- 
tions In Egypt and tho Soudan (1844 and 1901) and 
I Western South Africa (1850). Tho latter was under- 
■ taken under the auspices of the Royal Geographical 
Society, but financed by Oalton himself, in acknowl- 
edgment of the personal services rendered by him in 
these pioneer advances Into the dark continent, the 
explorer received hU first official distinction, the Gold 
Medal of the Royal Geographical Society (1853) 

The greater part of Gallon's life, however, was siient 
I In tho prosecution of bis various anthropological stud- 
ios. Those originated with his Inquiries Into hered- 
itary genius, but led Indirectly to a nuuitior of sep- 
arate problems and results. Some of these have be- 
come familiar to the general public, though their 
I association with Oalton is less well-known Thus It 
Is be who Introduced into general use in England the 
system of Identification by "thumb prlnU” (orlg- 



SIK FRANaS GALTON, F.R.B. 

Bora Fobnwry IStli, IS**, died .r»nu»ry ISlh, Wll. 

Insted by Sir William Herschel), after working out 
with great labor the details necessary for lie sucross 
ful use. To him also is due the method of lu-uduclng 
•'composite photographs'' of a tyiw of individuals, such 
as members of one family, or a collect inn of portraits 
of criminals, so as to bring out the characteristic fea- 
tures common to the group. Rut there can be little 
doubt that of all the creations of this fertile and broad- 
spinted mind, the greatest gift from him to humanity 
Is that branch of science — ^wa are Inclined to say that 
soientlflc creed — ^to which Its author has applied the 
name "eugentce.'' In tho Minutes of the University 
of London eugenics la defined as "tbo study of agencies 
under social control that may iuprovo or impair the 
racial qualities hf future generations, either physically 
or mentally." 

One conclmiton which Is brought homo with great 
force by such studies In he^'dlty as Galton pursued Is 
the Immense force for good or for evil of a man’s 
ancestry, and the opportunities, hitherto so littlo 
heeded, of Improving our race by proper attention to 
these facts. This is the bright side of the picturo. 
Its dark side frowns down upon us when we consider 
how, undar prsMnt oondltitm, tyiws of lower value to 
the cominnnity contribute a full quotum to the new 
generation. ksst typee are through various 

.fit^niaiMBiuaa dliMt the toast productive. And, most 


serious of all. the degenerate and positively vicious 
elements are allowed to poison the comiinmlty with 
their tainted offspilng, a miserable throng of Imll 
vhliials. who through no fault of their own entei life 
biased from their very rradle for evil ami liiepHtmle 
And the reniedv seems to be In a laige iiuHHUie in 
our own bauds. Wo have spoken above of eugenics 
not only us a biaiieh of seleiiee, but as a siientltlr 
creed Koi Sir Franels Galton was not content with 
urging the mere study of the agencies which iirtei t 
the racial (luallties of future generations In his imIikI 
was a mission, a purpose, that the principles hrnugit 
to light hy Bdentifle study should be laid betor. tne 
IKiople and made the basis of a soeiiil code 
The eugenic laboratory founded and endowed b> him 
at London University must in his mind httie heeii 
destined not only as a scientific workshop, fron which 
sball be turned out a eolloction of facts, but as tho 
central organ from which shall lie Infused Into the 
community a spirit of new wisdom, so 
oducatiug iiopiilar opinion that a mi net- 
luinic offending the pilnelpb-s of eugenics 
shall come to be placed undei the sunn' taboo 
which ill our driv guards the bounds of social 
caste from similar inroads 

A great mind, a generous soul, a liberal 
hand - of thcsi the world Is beri'fl In 1h> 
deiilh ot till Framis tJallon Uiil his work 


Wrecking a Bridge by Electricity 

NK of the most lugeinous uses to whhli 
^ elect rleltv was evei put was In llie 
wrecking of a bridge over the Wabiisb In 
Indiana 

This bridge had been purchased by th(’ 
county Biithoillles, who Intended lo replace 
It by a steel structure erected on the old 
pleib and ubutimmls The owner agreed to 
remove the bridge in thirty tlavs The task 
proved much greatei than bud been anil 
cipated, but it was siiceessfully aeeom- 
plished 

The cbtei dlffleulty lay In the short time 
I agreed upon for the removal of the bridge 
Several wreckers to whom LUi’ matter was 
submitted declared that It would be Impos 
Bible within thirty days to pull down the old 
bridge without Injury to the pters 
The structure might be blown up with 
dynamite, but the oxplosinn would also <le- 
strov the pters. Were It fired, the heat would 
crack and Injure the masonry of the bridge 
The thirty days expired, and an extension of 
one week was granted The owner was at 
his wits' end, when he chanced upon an 
olectrleian who jiroposed, not to blow up tbo 
bridge, but to bum 11 apart His piuposal 
was gladly necopted, Ea< h siiati of the 
bride was comiKisod of nine chords of three 
timbers <ach The twenty seven sills were 
to lx* eut simultaiieouHlj, so that thf span 
would droj) between the piers Into the ilver 
The euttiiig was to be aceoinpllahed b) bum 
liig through the wood with loops of Iron re 
sistance made red-hot by the passuge of the 
electric current. 

The job was begun Fifty-four resistanee loops were 
heated lo wreck each span, and the spans were 
wrecked one at a time Bufflelent current was used 
to heat the iron wires elierry-red The lesult wns 
exactly the same with every span Uetween tlie turn- 
ing on of the current and tho fall of the span an hour 
and forty minutes elapsed Then the mass of tlm- 

bera fell into the water well Inside the piers, so Unit 

they were untiijurod 

The rut made by tho hot wire was sharp and cli nn, 
and the wood was not charred more than au imh 
from the place of fracture 

The whole operation took hut a few houis The < m 
tent was first turned on at about five o'llocK In the 

morning, and at two in the afternoon the last span 

crashed down to the rivor-bod. 


Hydrocyanic Acid Gas Fumigration. 

T he Bureau of Rntomologv bus been of great ser- 
vleo to tho citrus fruit growers of Uallfarnia and 
Elorlda by Investigating hydrocyanic add gas fumiga- 
tion. In the foiraer Stale the work has been dtreeli'd 
against the scalo Insects, while In Florida thfe efforts 
have been directed against the white fly. Much attrn. 
tlon has been given to various spraying msUioas, 
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A Nantucket Windmill of 1746 Still in Operation 

How a Yankee Sailor Introduced the Dutch Windmill Into New England 


* In the number of Us windmills. There ere sev- 
eral types, ranging from nid-tline water lifters to the 
modern air motor, for there Is not a creek or even a 
rivulet on the Island, and the people must depend 
on rain falling on the roofs of their homes and 


Stone brake by which speed of mill is increased and decreased by a 
box loaded with atone set on a controller beam and 
operated by a pulley. 



Exterior view of mill, ahowlng winga driven by wind and the epar 
which is actuated by the capstan. 


collected In clstcriiH, or upon 
sir power for drawing water 
ferprlslng farmers have tanks 


hand force pumps a 
Some of the more ei 
It a height of forty t 


By Allen Day 

the corn— the only grain that will grow on the Island 
—Into meal. It is probably the oldest windmill la 
actual operation in America. It was completed In 
1746, and with the exception of a few years, has been 
grinding corn since that time — 165 years. The Idea 
that the air current could be need for power for grind' 
tng grain occurred to Nathan Wll* 
bur, a Nantucket sailor. He had 
visited Holland, which la wind- 
swept atmllar to Nantucket, and saw 
the canvaa wings forced by the wind, 
sawing lumber, as well as convert- 
ing grain into food products. When 
Wilbur told of his plan, the Nan- 
tucket people ridiculed It, but he was 
not discouraged, and derided to 
build the mill himaelf. On the isl- 
and coaat many shipwrecks have 
occurred. The oaken beams 
washed ashore furnished material 
for the framework, while deck plank- 
ing of white oak, atlll as tough and 
firm as when pinned Into the vessel, 
wae available for the exterior. 

One of the oddest features of this 
* curious old mill Is the way In which 
‘ **“ man aids the wind In Its operation. 

While the air currents sweep over 

the island as steadily as over the 

sea, slniM It la 30 miles from the 
nearest shore, the breeze or the gale 
may continue from thirty-six to 
forty-eight hours without diminish- 
ing In force— enough to move the 
wings of the great wind wheel at 
full speed without the need of other 
power But Wilbur thought of the 
days when the breeze was light, and 
when It might be neceesary to run 
the mills rontlnually to supply the 
demand for meal. His marine ex- 
perience brought to hla mind the 
Idea of the capstan, which allows 
merely one man to exert a force 
that far excels his unaided 

strength. But the capstan was used 
for raising anchors, tightening ship 
cables — how could It be used for a 
corn mill? 

Wilbur thought It over, and 

evolved a plan which was as in- 
genious as It proved to be prac- 
tical. While, as stated, his neigh- 
bora hod at Drat ridiculed the 

scheme of building the mill, they 
began to have more faith to him 
as they understood bis plans more 
clearly. Then he told them that 

he could aid the wind In grinding 
by turning a spar attached to a cap- 
stan on the ground. With the help 
of teams of hla neighbors, an old 
spruce maat among the wreckage 
that had drlft^ on the coast was 
hauled to the mill site The upper 
end was fitted with a rim of hick- 
ory cog teeth, and the lower end set 
Into the hub of a wheel. The cog 
end was fitted into the rim of what 
the railroad man would call the 
driving wheel, which moved the 
— upper grindstone. 

Wilbur cut and shaped the aiilp 
ind the spar timber with a kit of tools brought 
from Englfmd. Piece by piece the 
framework rose from the ground. 
Its shape was octagonal. Nalls 
were too expensive for fastening, nnd screws and bolts 
were unknown. So every imrt of the framework is 
held together by pins of hickory wood driven with a 


fifty feet shove the ground supported by steel lattice hammer through holes cut in the timbers. Although 

lowers The ocean winds blowing over Nantucket the mill from the roof to the ground la fifty feet blkb. 

create an air current which often blows at the rate of Wilbur designed and construpted eyery part of It, 
thirty iiillos an hour, and thus the underground water except the grindstone shaft, and asMmbled the ysHous 

is pumi)e(l Into the tanks Piping extending to the itarts. Qnly When he was ready to sst the ''mabbln- 

Ktound, thence to the fields and gardens, forms *a ery" and grtndi.tones In place did he have help. The 
little irrigation area, while the force Is enough to material for the jupper portion was hailed up piece 

I lawns and flower beds and to furnish water by piece by means of a rope and a pulley fastened to 

hJng and other domestic purposes. the top of a wooden beam sot firmly In the ground- 


for washing and other domestic purposes. the top of a wooden beam sot firmly In the ground- 

' Hut the most Interesting industry in Nantucket Is In this way he placed the pieces la posttlbn without 
n grain mill operated by wind assisted hy “man other aid. 


time aad labor may be reaUsad when It la fitated tliat 
the spar alone Is 60 feet In lenfith. U InchW In diam- 
eter at the top, tapering to 6 tnehea where It ia aet 
Into the wheel which le turned by thd oapatan. Hm 
four wings or arms of the wind wheel driten by the 
wind are each 30 feet Ih length, havlnf a tnaklmiun 


Ihe abaft which U operated by the wtedmIU. 

U hat Dover been rqxUrod illbough In operation ovw ISO yean. The fbatl 
was cut ont ot oak, and all ImD, luetiiding the Miaft end that aw Into 
(ho stonco, wa« brongbt from Qnmt Britain. 

width of 6 feet. They are covered with sail duck 
lashed to the framework with tarred cord running 
through brass eyelets In the cloth. 

The Interior mechanism of the mill Is remarkable 
from an engineering standpoint. What might be 
termed a “driving wheel” is aet in the top of the 
mill. It is also made entirely of oak. There are no 


It la the last of three that acFtually turned 


What the conttructlen of thb ewtomi nth moNit to 


latsrisr of mill, showiiig atotisa tor grlndtog cara; how 
thsr an tanmd by wooton coesi also the itot of 
the snto snadmi srhsal Into whldi too mgl fit 
to caose the rt eoee to tuns. 

spokes, as the wheel la solid, planks an Inch III thick- 
ness exteadfstfi from the hub to the rim. Tbs rtei 
Itself is no ICss than a toot SQUare in tblekneM, oott- 
posed of eeKttlons cut into ooneave shape, so that tbs 
whole form a circle which Is 11 feet In dinuter. 
The soctloBS of the rim are also held tlfihtly by 
wooden viAs. and the skteflor of toe rhh la covered 
wtth a toad ’hf iron, talniii from a emcitcM toiip- 
Profeetlnf fram the toetde of toe wbeot am 
wooden coge. 'thOee In^tereoct aadtoer int o| blt^^ 
naeto” Mph three latoes to toigto. vtoicfi eto ei>oaKea 
Into the vortical ehaft that revotoee Ebf ubpoc 
stmte/ <toiNwopMattor'to^'tto''W''<^ 
a9a0' twnn tto 

ietrnitiftm ^ m f / 
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Interesting New French Aeroplanes 


The De Pishof and Paulhan Machines 


TH8 DI! nSBOr MOBOmm 

T he new monoplane of Mona. De Piahof reaem- 
blea In ita general outline the No. XII. mono- 
plane of BlAriot, but it is a aomewhat lighter and 
more powerful machine and it has a number of novel 
points. Above the two aklda, which are auapended 
from the axle connecting the front wheels hy means 
of ruhher bands, there is a platform or frame con- 
taining the motor, radiator, and twin seats for the 
pilot and passenger. The single plane extends com- 
pletely BcroHB the machine above the motor and 
aviator and carries a torpedo-shaped gaaollne tank 
above it. It is suitably stayed above and below hy 
the uanal guys of steel cable and steel tape. The 
rear ends of the skids are extended back and upward 
to metft at their rear extremities downwardly in- 
clined rods extending from a socket on the hub of 
the propeller (which in this case is placed back of 
the plane). On an upwardly-curved arm at the end 
of the frame thus formed is mounted a tall like that 
used on the BlOrlot monoplane. Below the frame are 
two small skids, one on each side. Twin vertical 
rudders are fitted above the tall, and a small but 
rather long horl/ontal fin extends from the center of 
the tall forward five or six feet. This machine dif- 
fers from the Blfriot XII monoplane chiefly In hav- 
ing the propeller placed back of the plane instead of 
in front of it and also in the use of skids and fram 
ing resembling the Parman biplane. The motor la 
provided with a starting crank in front, and the 
us« and arrangement of this and of the radiator gives 
the front of the machine almost the appearance of 
an automohlle. The resemblance is further borne 
out by the use of a leather-lined cone clutch, which 
connects the motor with a shaft extending back 
nearly to the propeller A sprocket at the rear end of 
this shaft drives another sprocket on the hub of the 
l)ropeller hy means of a chain The propeller Is of 
large diameter (0 feet) and It drives the machine at 
high Hjieed (81) kilometers, or S2.8 miles an hour) 
The motor used Is a fowr-eyllndor Austrian Daimler 
motor of 60 to 70 horse-power. The iKMsIblllty of 
starting this motor with the clutch thrown out, as 
in an aulomoblle. Is found advantageous when the 
machine descends In th4 open country and help Is not 
obtainable The control lever Is placed at the right 
hand of the pilot and It operates the horlr.ontal rtid- 
■ders and warping by fore-and-aft and by side motion 
respectively. Steering is accomplished by the feet 
The dimensions of the monoplane aurface are .I by 0 
metera (9 84 by 29 5 feet), and the supporting sur- 
face la 27 square melers (290.8 square feet). The 
over-all length ie 0.5 meters (31.2 feet). The total 
weight of the monoplane complete Is 360 kilogrammes 
(793,7 pounds) This Is light compared with the 
BWriot, Xn. which had an elghUyllnder V-typo 
motor (the B. N. V ) of about the same horse-power 
as De Pisliof’s monoplane, but which was evidently a 
heavier engine, A description of the BlOrlot XIT., and 
of Olaude Orahame-Whlte’s experience In learning to 
fly it, will be found In Sui'pi.kmknt No. 1782. 

THK NEW PAOI.IIAN UIPLANK. 

A short time ago we Illustrated the hydro-aeroplane 
of M. Fabre This machine was of novel construc- 
tion, having wings with detachable cloth and ribs 
that could readily bo taken apart and folded when 
not in use. 

iTto Paulhan biplane. Illustrated herewith, Is con- 
structed npon the same system os the monoplane of 


M. Fabre. The lllustratlona of this machine below 
give a good idea of Its appearance and construction. 

The main plan upon which this biplane is built Is 
similar to that used by Olenn Curtiss with his bi- 
planes. There is a central section containing the 
motor and aviator’s seat, and the outer sections are 
attached to this central section in a novel manner 

The planes of the Paulhan machine are built upon a 
form of trussed girder made up of two long, thin. 




De Pishof’s passenger-carrying monoplane in flight. 


ash planks about 8 inches wide at their center pait 
and t4 inch thick These planks are spaced about 8 
inches apart and the lower one curves upward toward 
Its ends until It meets the upper one These two 
planks are tied together by flat steel plates forming a 
series of V’s and thus giving a very rigid trussed 
girder that makes unnecessary the use of mane guvs. 
The ribs are attached to the lower inenibers of these 
main girders by means of clamps passing over an 
armored wood Allot that lies wUliiii Ihe base of every 
other V. The ribs are cut out of solid wood and are 
arched to the proper curve The cloth is provided 
with pockets which enable It to be slipped on the 
ribs and laced in place As the ribs are attached to 
the girders at their front ends only, they have a cer- 
tain amount of spring or flexibility that, it is claimed, 
gives the machine automatic atabillty. 

Both the upper and lower girders •are divided Into 
sections and connected by uprights The uprights of 
adjoining sections aro placed side liv side and fast- 
ened together by S-shaped leather straps which wrap 


around them and arc drawn taut by a special 
tightener. Leather straps arc also used to connect the 
uprights of Ihe (enter coll to the (hassls ns well as in 
most other i(arts of the machine where joints must 
be made This use of leather for luliits. It would 
seem, is a good Idea, as leather is veiy tougli and 
Btiong material Hy using It the piercing of holes In 
the struts Is rendered unnecessary. 

There are two long trussed girders runnlug from 
In front of the lower plane out to the rear, where they 
support the single-surface tail and the vertl(.(l rudder 
In front of It. while at the front they cariv thi' mono, 
plane horizontal rudder, or elev.itoi The motor Is on 
a frame back of the pilot's seat, which Is located In 
a torpedo-shaped aluminium car secured to thi- lower 
plane simply by crossed gny wlies that run through 
It at the front. The car and frame ure one and 
carry, besides the 60 horse-power Onorne motor, a 
large gasoline tank just back of the pilot's and 
passenger’s seats, which arc In tandem The alum- 
inium car Is used to reduce air resistance and pro- 
tect th(> aviator The fore-and-aft girders have their 
sides covered with cloth In order to rodiicc air re- 
slstame The machine Is mounted upon two skids 
placed beneath these two girders, each skid being 
carried upon a pair of pnenmatlc-tirod wheels cou- 
reoted together hy a short axle which Is attached 
to the skid hy a ruhher band and Is guyed both fore 
and aft to keep It fiom twisting 

In place of the single control lever to which he 
has become Bfcustomed In pilollng the Ksirman ma- 
chine, Paulhan makes use of a vertical steeling wheel 
like that used by Curtiss Pushing ni imlllug on 
this wheel turns the horizontal rudder downward 
or upward, while turning the wheel operates the 
vertical rudder at the rear. No wuiplng of the wings 
or othc'r device for correcting side tliuilng was shown 
on tills machine when It was exhihlted at the recent 
Paris show, and It Is claimed that the flexible ribs In 
connection with the zig-zag girder consti action 
(which resembles th(> cells of Dr Bell's tetrahedral 
kites) give the* machine sufflclent transverse stabil- 
ity to make any ol these devices unimcessury One 
of the great elaiiiis for this new machine is the 
ease and rapidity with which It can ho assembled 
or (llsasseuibled The end cells may be detached by 
undoing three bolts at the top and bottom of the up- 
rights— an operation which takes only a minute or 
two at the outside — and the whole machine can he 
taken apart and packed In a small case DVi feet 
long hy 3 '4 feet square within an houi The ready 
(letachablllty of the end cells makes It possible to 
store the machine in an ordinary shed, as the total 
spiead Is 38 feet, which Is reduced to 12 or 15 feet 
when the end cells are removed The forc^-and-aft 
Icuigth of this now biplane is 2r.Vi feel and Includ- 
ing the horizontal rudder and the tail, the total 
lifting surface Is 300 sciuare feet. The weight of the 
machine Is 800 pounds, which is not great consider- 
ing Us size and rather heavy construction As the 
photograph shows, the Paulhan biplane appears to be 
an excellent flyer Aviator Paulhan has opened a 
sehonl at St Cyr, and several pupils have already 
learned to fly this new machine 

The chief advantages claimed by M Fabre for his 
system are (1) groat strength and rigidity, (2) small 
head resistance; (3) the non-use of trussing wlrcsa 
with their liability to loosen or break and with their 
considerable head reslsUnco; (4) automatic trails- 
(Cuntinued on page 99.) 
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Iflvera of Mroplanei, that will prevent flying up or 
down beyond a certain aafe angle. 

New York, N. V. Jobkph W. CoMon. 


Cost of the Winton Car 

T(i the Editor of the Scientikic Amkhk an 

In your Iseue of January I4th. 1911, appeara an 11- 
lustration of our 1911 touring car You have pub- 
lished the price of this car as »4.25« This price should 
be t:i,0o0 The Winton Motob Car Compani, 

W J Ward, Advertising Department. 
Cleveland, Ohio. 


The Old Engineer Corps of the Navy 

To Ihe Editor of the SciEKTinc American' 

The report that reciprocating engines, and not tur- 
bines, are to be used on naval vessels may perhaps he 
accounted for on the theory that the jack-of-all trades 
Idea as to navy otBcera, Introduced by the act of 
August fith. 1882, and strengthened by the personnel 
act of 1899, Is beailng Its legitimate fruits In pro- 
ducing men of mediocre attainments as jacks-of-all- 
trades. but who might, on the theory of each man to 
his calling (special line where he excelsl. have given 
us great engineers, tacticians, gunnery oflleerB. or 
whatever might have been the best In the man I 
have, therefore, taken the trouble to ascertain what 
has become of the old engineer corps of the navy. 
Including In my calculations only such as were gradu. 
a(ed as cadet engineers, and who therefore were 
taught steam englnoeriiig as a sole profession Of 
the 13f) men so graduated at Annapolis, lift were dead 
In 1908 (the date of ray latest Information as to the 
old engineers), 27 were on the retired list of the 
navy, »6 had resigned from the navy In enter civil 
callings, and 37 were on the active list of the navy 
Assuming that the men who stand highest In thoir 
classes are, on the whole, the men tiest qualified for 
their calling, and conflning the count to the highest 
five men in each class (one class has but three mem- 
bers), the count shows II dead, 4 retired. 15 resig- 
nations, and 13 still In the service on the active list 
Those counted us resignations were all aitve In 1908 
In each case U 8 N A (Line) 


Death in Too Steep a Descent 

To the Editor of the Si'ientific Amebican 
T he recent sad fatalities to my friends Mr Arch. 
Hoxsev and Mr Ralph Johnstone prompts me to 
address you In view of giving my opinion as to thelr 
cause, especially In view of the fact no theory has 
tieen advanced among the skilled in the science of 
aerodynamics that locates convincingly the direct 
cause of these disasters, to say nothing of that which 
befell Mr MolRant and some others before him 

An aeroplane In flight, with its nose dipped to- 
ward the earth, at an Inclination at which it no 
longer retains an angle of incidence toward the lino 
of descent, and wherein the center of pressure is en- 
tirely gone from under the main iilunc, eventually — 
by gravity — develops such terrific speed that '♦ be- 
comes Impossible to again right the machine, the 
small area of surface on the horizontal control being 
Inadequate to counteract the tremendous pressure now 
exerting Us fill] force upon greater area of exposed 
Biirfuce, namely, thal running along the main plane 
on top. near its leading edge 

I am of the opinion the extremely daring aviator, 
desiring to execute a sensational, rapid glide toward 
the earth while in flight, or while performing a spiral 
dip, likewise the aviator who makes too quick a land- 
ing. iiix onsclously allow the center of pressure under 
the planes to remain at zero for far too long a period 
Far, after executing either of the abovo-mentlonel per- 
formances, he has dipped the nose at his machine so 
steeply toward the earth that the aeroplane no longer 
retains an' angle of Incidence toward the line of 
descent, and the great head-on pressure due to the 
terrific speed the forces of gravity have brought 
about, la now directed against and on top of the foiN 
ward edge of the main plane This air pressure sets 
against and on top of (he parabola of the curved 
surface of the plane situated Immediately back of the 
leading edge Eventually the pilot pulls at his levers 
In an endeavor to bring the machine to an even keel, 
only to find that the area of surface on the horizontal 
control Is now Insufficient to counteract the head-on 
pressure directed against the top edge of the main 
plane The latter offers an area of surface to this 
head-on pressure many times in excess of that pqfi- 
sessed by the horizontal control, and so the aviator 
Is enffi^pped to his doom. 

As It Is not considered practical, by many, to In- 
crease the surface of the hoiisontal control, may I 
suggest the adTlaablltty of eneouragtng Isventors to 
produce a safety atiq), to ba put In uw on tba wntrol 


Wood Bending in Nature. 

* To the Editor of the BrixuTJifif: Amertoan: 

In the November 12tb, 1910, lasue of the SciXMTtno 
Aukrican you state that the chief objection to the 
use of wing warping in aeroplanes is that the spars 
are weakened by the constant bending I have read 
several articles to the same effect In current aeronau- 
tical Journals. 

A good Inetance of the abuse which a good piece 
of wood will stand without distress is found in our 
ralsiii-stemmlng plants Below f show diagram of a 
part of a raisin grader 

A Is a stationary poet, B a hickory strip, % hy 4 
Inches, bolted solid at bottom to post and fitted with 
a pivot Joint at 1), upon which shuffling box O wslgh- 
Ing 250 pounds Is mounted. The box O, and conse- 
quently the upper end of B, more back and forth a 
dleUnce of 4 inches at 300 strokes per minute. Thug 
a length of ,30-inch B Is flexed back and forth 2 
laches each side of normal position. These machines 



for about two months each year, and the strips B 
last for years It would be Impossible to subject an 
aeroplane spar to the abuse which these sticks ataud 
without distress, and so It would aeem that the Injury 
In the case of the former was greatly exaggerated. 

Hostonia, t'al. Donald II OoauoN. 


The Mirror Problem 

To t he Editor of the SciENTinc AitienicAN : 

The "Mirror Problem’’ submitted by Mr. Carl Her- 
ring, of Hhlladetphla, Pa , and published In your issue 
of Decomher 24th. 1910, contains nothing of mystery 
whatever, and ahould offer no difficulty to one who 
givee it a moment's consideration The question, "Why 
does a mirror reverse right and left, and not up and 
down?” Is, In fact, a false statement of the propo- 
sition; for while the mirror does not actually reverse 
either horizontally or vertically. It does reverse ver- 
tically Juet as much as It does horizontally. The mir- 
ror shows only such reversal as has already been 
given to the object reflected In placing a book before 
a mirror, the page Is of nscesslty reversed from the 
position In which It may be read by the eye, and the 
appearance of the reading matter In the mirror de- 
pends wholly upon the manner of the reversal. If 
the book has been tunied side for side, then the re- 
versal will be from right to left, but If the reversal 
has been top for bottom, then the letters will appear 
In their usual order, but upside down The apparent 
reversal by the mirror depends upon the fact that It 
really does nothing of the sort, but gives back Just 
what It recotves. That this is true may be ipade very 
apparent If printing upon a transparent sheet be held 
before the mirror, when, w*- ether normal or reversed, 
It win readily be seen how accurately the Image coni 
forms to the object before It. 

The reason, of course, why the Image In a corner 
tietween the two mirrors does Jiot appear reversed. Is 
that It is a secondary Image, reflected from the other 
mirror, and because It was reversed In the first glass, 
must necessarily be In normal position when given to 
the second, because In this the eye sees It from the 
other side. 

Another, and perhaps an easier, method for some 
to understand, of explaining this matter, Is through 
its analogy to the prooess of printing from types. 
When the type comes In contact with the paper, it 1$ 
easily understood that the Image which It tearea moat 
be Identical with that of the tone of the type, yet 
when we look rt the type Itaelt, \t appears In'revans. 
The reason at this Is that w(ft see the type from the 
wrong Bide. If the type body were transparent, add 
we should look fipwn tbrongb it to the fhee of the 
type In the act of printing, the lettsrs would appear 
normal; but when we lift the type and ivreMe ft so 
as to tot* directly at the prlnt^ nirliwe, tbw toe 
totton aatorailp tokt ton rmm p9tmp$. A -i| ,1^ 


a auestlon of which side w* le^t ht the ohjaet ftep, 
both In the printing and tbn image la the mirror; 
for In holding a printed page up hatore a mtrrer. we 
hare already reverted the poalttou, and as tha mirror 
gives twek exaotly what It receives, wa get eaactlj 
the same view of the printing as if we looked at It 
through the back of the aheet 

Mount Carmel, III. D. BL Kms. 

[We have received a flood of iatoresttng rroUeS 
to the Mirror Problem, but lack of space preventa us. 
from publishing more than one of them. — ^Bo.l 


Relative Strength of the World’s Navies 
in Armored Ships 

To the Editor of the Soievtivio Auebicaw; 

The annual statement from Washington giving the 
standing of the world’s navies appearsd reoently tn 
the newspapers placing the United States in escond 
placs; and almost at the same time there was pub- 
lished a dispatch from Berlin which etoted that the 
United States would not be in second place If the obso- 
lete veesele had been left out of the standing. In toe 
first place, both tables were reckoned according to 
tonnage, which Is very misleading, as a natiott's naval 
strength depends entirely on her armored ahlps. 
While It Is true that Germany will be In escond phua 
In a year or two, due to her greater activity In build- 
ing dreadnoughts, she Is not In that place now, sa 
the following table will show. Oermany, In her 
anxiety to throw out the obeolete American battleshlpa. 
forgot that she as well as other nations has old ahlps 
contemporary with ours which also must be left out. 
To make this clear, I have eeparated the eolunm 
under ‘‘battleehlpe’’ Into ‘'modern" end "old," as well 
aa the dreadnought column Into ’’dreadnought battle- 
Bhlpe” and "dreadnought crulsera." Thus it will be 
seen that while Germany apparently enrpaneee the 
United Btatoe In dreadnoughts, 1. e., I? to 10, such is 
not the ceee at the present time, each nation having 
but four In commission. On the other hand, the su- 
periority of the United States in “modern’’ battleships 
Is evident; and what Is more to the point, Oermany 
has one more ’’old’’ battleship than the United States. 
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The “old” bBttlssblpa of each country In the above 
table and the total number of armored ahlpe ore aa 
followa: . 

Olaaa 

Great Britain "(Janopug* 

"Renown** 

"Swlftaure" 


United States . 


"Iowa” 

"Indiana” 

Oermany ’’Mecklenburg’ 

"Kaiser Wilhelm 11." 

France "Brennus’* 

“Oaulols" 

Japan ’’Tango’’ 

"Stnape** 

Russia "Impmr ^Btolal 11, ” 


TOTAt. ittrHSEa or ABMoain saira. 

Great Britain 101 

United States SO 

Germanir ffl 

BVanee n 4g 

Japan 81 

Rusataa *7 

Italy 87 

Austria U 

Argentina S 

Braall t 

Spain , 1 

tJrotta total. MO 

By too mban list It wm illso bs mm that mm a 


ysar agg a half from aat tlio tJiBtstf Btgigi" WW tm- 
SMS CtonaaBy la totait flrmorod oUgc by to«r, btogiar 
nprnum to im, mt 

III 4iilMiA'iiiiMk'' < ^ > 
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The Rescue of a Sunken German Submarine 

How the “U.8” was Raised by a Special Floating Dock Built for that Pur|x>se 


A lthough aubmartne navigation ia admittedly 
dangeroua, it will come wiUi a ahock of aur- 
piiae to many people to learn that during the paet 
ten years, according to recently published statlHiieH, 
the Uvea of 129 officers and men have been lost in 
some twenty serious accidents which have occurred, 
all of them during peace maneuvers Must of these 
fatalitfos might have been prevented had there be'>n 
at hand> or within reasonable distance, the proper 
appliances for quickly locating the sunken vessel and 
raising her to the surface, it was only in connection 
wtti) the latest accident, which occurred to a German 
submarine, that a suitable salvage plant was avail- 
aUe; and it proved its efficiency by raising the vessel 
within three hours after reaching the scene of the 
disaster. 

Of the submarine accidents above referred to, seven 
occurred In the French navy, with a loss of 54 lives, 
five in the Bngllsh nevy, with a loss of 2H lives; two 
occurred to Russian submarines, with a loss of 
lives; one Japanese accident occasioned tlie loss of 
14 lives; Italy in one accident lost ft men; and the 
United 6Kates in four accidents has been so fortunate 
as to lose no lives 

The speedy raising of the German submarine ‘'U 3," 
which sank in the harbor at Kiel, was due to the pos- 
session by the Germans of a sea-going, salvage dock, 
capable of navigating under Its own steam, wbicli was 
built expressly for tbe raising and docking of sunken 
submarines. This vessel, the "Vulcan,” which Is 
shown on our front page in tho act of raising the 
"U.2," Is a double-hull vessel, 23(i feet iti length, with 
a lifting capacity of fidO tons The width lietween 
the two hulls is sufficient to admit with good clear- 



ance the largest submarines At a suitable height a 
shelf is formed along each wall of the interior open- 
ing, and upon this rests the removable floor oi the 
dock The two hulls of the ship are each built with 
watertight compartments of large capacity, similar lo 
those which are found in the side walls of the ordinary 
floating dock When a sunken suliinarlne is to be 
raised, tbe ‘’Vulcan" steams to the wreck, and Is 
moored securely in position above it Spanning the 
well between the two bulls are two massive gantrv 
cranes, each provided with heavy lifting tackle driven 
by electric motors The flrat opcrailon is to fill the 
compartments until the vessel has sunk to the re 
quired depth. The door of the dock Is then moved 
clear of the well. The lifting tackles are now low 
ered and made Yast, either to chains which have been 
slung around the body of the submarine, or to two 
masslvtt aye-bolts which are permanently riveted into 
tbe submarine’s hull. At the order to hoist awav. 
the submarine la lifted free from the mud and drawn 
np within tbe well, until Ha bottoni Is clear of tho 
supporting shelves on the Inner faces of tlie two 
bulls, above referred to. The dock flqpr Is then placed 
in pOBttlon upon the shelves; the water Is pumped 
Oujt of tbe two hulls, and the "Vulcan" rise's, lifting 
tha aubmarlne and the dock floor clear of the water. 

lo some confusion in the accounts which have 
hMp oahlad over regarding the loss and salvage of 
gH^arllM “U-a." As soon as tbe accident occurred, 
the' omw (Wleaoed a apherlcal buoy containing tele- 
nbrnw lapparatua, which rose to the surface, uncoiling 
ln,r the lower ande of which were attached M 
thf M amt lad to » tel^hooe within the vessel, 
lifi' 'uijl* liieaM the captain of the "tl.S” was aWe to 
with tha aurtaoe; and ho reported that 
‘■^1; ViHhhl h$4 a torty-elght boors’ supply of o«y|»n. 

Were in no humadinte danter- 

^ "VUtaan" to' 
t to 




one report, a floating crane, peiulliig the ai rival if 
the ‘■Vulcan," succeeded in lifting tlu- bow of tlie 
submarine aufficiently for twenty acveii of tin- crew 
to escape through the torpedo discharge tube the cap- 
tain and two lieutenants electing lo reiuniii in tlu- 
conning tower until the arrival of the • ViiUiin" The 
breaking of a ventilator, howcvi-r. and tbe subw- 
qiient flooding of the vessel, unfortunately proved fatal 
to tlie three offleera On the arrival of tlie •'Vulcan.” 
she wan moored above the wieck, and in ttirec hunts' 
time tile vessel appeared above the nnrfaee 

The "ll 3" was built at Danzig in IHU'J She dis- 
places SOU tons, and is of the Biibinerslble. as against 
the true submarine typ<‘ The hull propei is circular 
In cross section, but she is provided with a deik 
whirh extends the full width of the vessel and Is 
rounded down to conneel with the circular shell An 
end-on view of these vesHelg, therefore, gives them a 
flattened lI-secLlon In November last, in company 
with submarine "U 4." the "17.3” made the pas- 
sage from ('uxhaven around tho Skaw to Kiel, u dm 
tance of 540 miles, in about forty liotirs, the journey 
being made wilhoiit any convoy 

Climatolosrical Returns from the 
British Colonies 

T he Engl'sh Meteorological Office has earned the 
gratitude of meteorologists, i IlniatologiHts. geog- 
raphers, and medical men bv undertaking to place nf 
the disposal of the seletillflc world the mcleorologicul 
observations made in the Hrltlsh et'owti (oIiiiiIch and 
tirotecttirates, which have heretofore iteen merely 
iiled in manuscript at the Meteorulogtcal Ofllec, ut 
published in a most Inadequate foiin in the Uluc 
Hooke of the Colonial Ofllee information conceming 
tbe climate of these colonies- a most inipurlunt 
matter to prospective settlers- has been ovtiemciv 
difficult of aciess 

In 1907 the directoi of the Meleorulogloal Offlie 
prepared instruetlons as to organising and piiblislilng 
nietenrologlcal observations, and these weie widcl) 
circulated In tbe colonies hi quesllon, tliioiigb llic 
Colonial Office Tho form of piibllcalloii in tlie Ulue 
Douks has Iieen much Improved in eumseqiieni e, mid 
uiraugements have now Is-en made to pi liit oft atidl- 
llonal copies of Ibese meteorological lecords. which 
the Meteorologii ul Office will diHtrlbiite to appropriate 
scteiitlflc instil lit Ions throughoni tlie woild Ttie 
OHiec will also itiibllsli iiiid distiibule siimninnes of 
the meteorological returns that It receives In iiiaiiii- 
scrlpt from niauv distant parts of the woild 
Among the places from wbielr data are available 
are Gibraltar, Cape Spat tel. Knikland Islands, St 
Helena, South Georgia, Suva (FIJI), Fanning island, 
Malden Island, and Ocean Island 

Forest and Field as Hospitals 

I N general the treiitnieiit o| (llsease among primitive 
races resembles the lieallug by prayer and faith, 
and other superstitious practices, whicli aic not un- 
known In civilised countries, but moat savages Im- 
prove u|ion our miraculous lioaleis by Isolating the 
patient Kxpeilonce has taught them tlie danger ol 
Infection, but the Isolation of llin patteni is luumpled, 
not by this dangci. but In tlie belief ihut the siii 
ferer is possessed by a demon, as eertiiin European 
sects still believe to be the case with the losniie Vari 
OUB methods of expelling the demon are prarlised One 
Is esjteclally Intepostlng because of Its resemblance 
lo a method, mentioned In the Bible and practised 
by our forefathers, which is always erroneously Intel - 
preted. Diseased persons wore placed outside the 
gates of the city, not to prevent infection, which was 
rather promoted by placing tho patient exactly where 
traffic was most congested, but to faeilliale eme by 
the patron deltlea which, in all popular beliefs, sit 
at the gate of tho house, the city, or the state in 
central Sumatra lepers arc driven from the village to 
a forest, "to beseech tho gods of mountain and forest 
to cure them.” In many districts huts are built in 
the forest for the siifTerers The natives of the island 
of Nias, in epidemics, rompel the sick to go out into 
an open fleld. whore a shod is erected to shelter them 


The Current Supplement 

T he current Bnm-RMRNT, No 1830, opens with an 
article by Prof. Joseph W. Richards, entitled 
“What Electrochemistry Is Accomplishing "—Many in- 
ventors bSTS devoted time and brain work to the per- 
fection qf ne«n8, for mumtacturing rolled beame, and 
of Inter nm pnitleutgrlr to tbe mnnafhoture of 


so-< ailed “11’' beams Mi t; K MonK reviews leeont 
|iia<tl(<' lollnwed in the mamilin tin c of tlicsi' rolled 
•■H" bciiiiiH ~ .Souk . \i client lorimihc ui. given ior ob 
laiiiliig viiiioiih /III! tinislics An inici isllng Mexican 
foicBl riill»!i,» is ilcMilhcil l.v Mi A Rcii Ik- — S ir 
-loscph .1 Thonipsoii H pi chidcnlii 1 addicss to the 
.iunloi Instltiituin of Knglnoci s, denllng with the icln 
tlon of pure siiciKc to cngiacci mg, Is siinmiuii/cd 
All anuivsis ot .loscidi s linn kcr » scheme loi i ross- 
liig til) Atl.iiilii in an niialilp is presented ~ Verv 
eiiitous and singiilarlv iiileresling ale tlie lomparu- 
tlvely mile known details of Hie oi Igln und progress 
of tbe riti- ol deillciilioii or eoPBinratluM wliieli -.1 
one linn otitained so exlenslveh loi llo' Caesars Mr 
1' F Mottelnv disi iiHses lliis ill'' on the b.iKPi of some 
leteiil discoveiles tlnit li.ive been made bv one of the 
lironiiiii'iil iiieiiibeis of (be Fienili Aiiideiny of 

Mimicry with the Mimic Left Out 

By Benjamin C, Gruenberg 

T he doitilip of ''iialiirnl seleilion,’’ puttUiilarly 
us it bus been .ipplied bv some of its friends In 
the Iiiterpielatlon of ( . I tnlli sjiei lal plieliotilonu of 
nature, is reieivn.g .i gnat deal of adverse iiitiilsni 
not only trnni oxjm i iliienui botanists mid soologlsts, 
but also from loinpeieiit Held imtiiiallsts The theory 
of ''Mlmii ry" has supplied material foi niiirli con- 
Iroversy, but iinti) leieiit ve.iis mosl of IIiIh lias 
been of ii speiuliillvi elini.ntei sun e then had not 
been gallHTed eiiongh luds lo wan ant aiiv com liislons 
one way oi the othei 'I'ln llieoiv list If IS (Bseinatliig 
enough, and li.is linn <nilli satisladorv lo Hie iin- 
< 1 11 leal bn CIS ol naiiin 

Theie are known munv i uses nf truly leinarkable 
resenilJland between spei li s ol anliiiiilh belonging to 
totally dlfl'ereiil fiimilies The iiioNi common example 
In tins (oiintiv Is Hint ot Hie resemhlaiice between 
the 'Moniinli Imtteith and the 'Viceroy" This 
ililioiis leliilion was flisl pointed out bv Bates, from 
his snidn-s in liopp,il Ann ilea. It w.is imh'iiendeiitly 
(Useoveiid bv VValhii'e in lioplcril Asia and In the 
Malm onhlpclago, and since ohseiied by many stu- 
denlB In all pints ot the wot lei Wallace hag given 
the hesi slatenieiil cd the gem-ial facts which are 
.■ssentiallv us lollows 

t The' two spi c Ics .ilwavs nciiipv the same area 
and hiluiliit the same Kim1 ol slalloiis 

3 One of He two i Hn 'mlm|i''l Is alw.ivs more 
dc'fensc'lesH than the nllic'i 

:i The mimic m always less iiiimeious than the 
mimic kc>d spec ie's 

4 The mimics dlfft'i coiisidei uhlv Iroin the bulk 
of the' species In till'll own family 

5 The Tesi'mldiim I' Is alwiivs Bliiierhc'lal, mid ex 
tends only lo such cliaructeis as are concerned with 
the general aiipc'Hiaiiec' Undci Hiese coiidltlcms It Is 
vc'rv easy to believe tliat the more' detc'nselc'ss siieeies 
del Ives ceilulll advantages, in the sense of pioteetlon 
against rommoii enemies, fioni its resenihluiice to the 
better dehned spc'c ies And iicimiling lo Hie doctrine 
of natiiial Heleilnm if applied to these reseinblanees. 
Hie lesenihlanc'c ia tlic' leaiill id Hie grndiiu! ellmlna 
lion of those tndivlclnals among the amestors nf the 
"nilmic'' group who h'ast resc'inhled the '‘models " 
The iiicisl ic'C'c iil eoiiti llmlion to a knowledge nf 
the ac'tnal laela is that of H (’ Bniimtl I’rofessor 
of Biology at f'ambridge I’niversilv who 8|)ent the 
Slimmer of IHo'l in the isluiiil ol Cevloii making a 
special hIuiIv of the whole iirohlcmi In ('eylon there 
are. many good examples of ''mliiilerv,'' and the 
enrdttlons for study were very favorable 

Prof Puniiell found that the 'models,’’ which are 
supiiosed to derive Ibeli siipeitoi protection from a 
combination of iinpalatubnity and clisllnctlve I'olora- 
tlon. have' not the Identical illslrlbiitlon of the 
“uilmlos," wbicli are su|ipiised in ibnivc Hieh line 
tection from their resemblance to the inodels. ut 
most the areas of distribution ovc-rlaii The coinriion 
birds, whicli are supliused to be the agents ol iialuiul 
selection in the eilinluatlun of those forms that 
did not aiifflrtently resemble the- iiiodil, are tmind 
rarely lo attack nrij/ of the Inittertlies On the oilier 
hand, the eomraon llxards arc- vei v vorac lima, and 
destroy large numbers of buttei flies us wi-ll as of 
other insects, liut by actual expi'i Imc'iii li was found 
that the lizards make absolutely no discrimination 
between the snpposodlv "unpalutnl)b ” forms and tho 
supposedly ‘unprotected" relailves of the mimics 
The failure to discriminate was also observed in the 
only other serious eneniv of these Insects — a eertaln 
fly that attacks the butterflies, pierces tbe thorax 
(Continuea <m page &9.) 
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Equilibrium and Rest Positions 

The Mechanics of Keeping One’s 'Balance and Being Comfortable 

By A. A. Somerville 




* aside from pbysiologlral reasons, a man Is ordi- 
narily In the most comfortable position when he is 
in the most stable equilibrium and for physiologiral 
reaaona when most relaxed Comfort in Its relation 
to equilibrium implies liability to avoid falling. A 
body is probably in the most stable equilibrium when 
lU height is a minimum, the area of its base a 
maximum, and a vertical line drawn from the center 
of the mass passes through the center of the base 
Reasoning from this definition would lead to the 
conclusion that a man lying on his back with limbs 
spread would comply with the conditions, and this 
is not Infrequently the case of position for extreme 
relaxation. Thie brings out another idea, and that Is 
that one rests only when the muscles are relaxed. 
Part of the body may be rested at a time Burh is 
the condition when one sits down in a chair. Such 
is also the case when one stands, bearing most of the 
weight of the body on one limb Such a position also 
complies fairly well with the 
deflDltion of stable equilibrium, 
which Is the prliielpal thing to 
be established in this article 
For this purpose, several photo- j 
graphs have been made especial- I 
ly to 111 the case, and others * i 
have been picked ujt that fill 
in admirably well. , 

To begin with, standing in a ] 
rest position betokens soelabll- 
Ity rather than business. To this 
any military officer will testify 
Possibly it has been flxed by I 
custom, but more likely by offl- 
cteney. The most common il- 
lustration possible, that of a 
uniformed cadet at “Attention” 1. Poaition at 

and “At Rest,” shows the Idea. atteation. 

In the first case he is ready to 
"go.” Hero there la practically 
no relaxation whatever— all mus- 
cles tense; also perfectly erect, 
which Implies that the center of 
gravity line falls directly be- 
tween the feet or center of the 
hose 

In the second position, “At 
Rest,” most of the weight is 
thrown on one foot, the one In 
the rear, the other foot thrust 
forward, the body thrown only 
slightly forward, and the center 
of gravity line falling within 
or very near Iho rear foot A 
B|)eclal picture has been made 
to show this by hanging a plumb 
line directly in front of a man 
so posed. The limb placed for- 
ward is almost wholly relaxed. 

However, if this position is held 
very long, It becomes uncomfortable. It has been sug- 
gested thot this position of rest is typified In the cate 
of a tent pole and guy rope — one supports the weight, 
and the other is thrown around In any direction to 
balance anv forces that may suddenly appear. 

Note tbe case of a civilian (Fig. 4) in a place where 
he is not free to sit down, but leans instead, and he 
really forms a tripod When tired one frequently 
makes use of fills third support. An aged person may 
use a cane, and not be lame In either limb, but the 
cane Is ;uHctl as a firoji, and so enlarges the base of the 
supporting bodv Tn this rase It Is not for resting, but 
rather for stability, which indirectly leads to comfort 


trary to the law of gravity, and there la a tondancy 
to settle back to a atabie poaition. 

When a iwirsan expects a playful onslaught or attack, 
be liraces himself or becomes more stable by placing 
the feet farther apart— note the common picture of 
the center on a football team In action Sometimes 
for greater stability or for a stronger brace the hands 
are placed on the knees to stiffen the body, the action 
being the same as that of resting the arms upon ths 
table. 

This Is carried to a still greater extreme by a man 
tn a football line, where he crouches so low as to get 
both bands on the ground, and so has a minimum 
height and maximum base The constant training a 
football line receives is to get low. 

The track man starts from a crouching position, but 
. this la for the purpose of preserving kinetic or moving 
rather than static equilibrium, for when crouched 
the body may be pushed ahead, while due to Its Inertia 
one would topple over backward If he attempted to 
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1. Poaition at 

L Poaition 

8. Plumb Une 

4. Lenning agnlnst 

fi. No ardi 

fl. With legs 

atteation. 

at rest 

on one lost 

n dhair. 

hare. 

erwasd. 



Another linblt which is restful In Itself Is that of 
leaning on a dc.^k when writing, and also when ’eat- 
ing, if the lattci were only permissible in polite 
society. Tills 1b n cabu of making the elbows or arms 
support part of tlie body, or really broadening the base 
of support 

In reality, when one is standing erect, his form Is 
very much like that of a toj) standing on a point. 
Fig C shows that the base is really very small The 
statement has also been made that by crossing the 
limbs at the knees, as one sometimes does when not 
putting up a very dignified appearance, a so-salled 
lock is formed within the iilp bones tending toward 
gi%ater stability. The latter end Is possibly attain- 
able, but not by any interlocking of the bones, as the 
picluVes probably show. But, due to the X or cross 
formed, if one tips either to the right or left, the 
center of mass of the body Is lifted, which Is COP' 


7. A crooehing start. 

EQUIUBRIUM AND REST POSITIONS 

start running while In an upright position. After 
once started, however, the body may gradually be 
brought to a more nearly upright position, and now 
due to Its own Inertia It will be kept moving 

This crouching position Is wotl shown In Fig. - 7. 
The picture was made at a regular track meet, and waa 
caught at auch a time that the smoke of the starter's 
pistol la seen while the runners have not yet loft 
their poaitlons. 

A different motion le brought out In tbe case of 
throwing. When a haaebali player throws a ball, a 
twisting motion Is used, what In mechanics is called a 
torque. He liears all tbe weight on* one foot, and 
uses that foot as a pivot about whloh he swings, using 
tbe other foot and limb as a Tever to push himself 
around. It is much on tbe same principle as swing- 
ing a stone In a sling, except that without the sling 
the man oUnply pushes himself part way around by 
taking a step forward and around the other foot upon 
which he is Standing. 

Things to be noted then are these; One unooia> 
solously sesttmea a rest position; this la when most 
relaxed and moat stable. To withstand an attaeki 
the muBclee become tenae and the base broadened, that 
Is, both feet am mida to support tbe body. This 
latter la easiest noted by ‘'attacking” g man or fU^ 
prising him. .If one la suddenly stopped by some- 
one else when ho least expects to be intermptedf be 
momentarily braeee himself and assumes a poattloa 
afctn to thkt for deteosa. than jp-adUjhN^. ihlftg 
the weight to one foot* regts whRh A* }g 


detained. The length of tlm« during whleh the sus- 
pense continues depends entirely on the extont of tb« 
surprise or the lack of ease which la felt, which, of 
couree is greater among strangers than friands, 

Metak More PredkHW tlian 

I NASMUCH as it is the standard of ouirepOi!, mOSfc 
persons seem to think that gold is the motft 
clous of all the metals. This, however, it a mtatgkm 
notion. Indesd. the number of metals which, at the 
present time, are more valuable than goldi exceeds 
the number of those that are of leas value. 

The cheapest, but not the moat plentiful of metida, 

Is Iron. In its class are lead, sine, copper, arsenic, 
tin, mercury, aluminium, and nIckeL In the next 
class, with reference to gold. We find antimony, cad- 
mium, sodium, and bismuth. A sharp rise in the 
scale of prices intervenes between this class and 
tbe next approaching that of gold, 1. e., that comprls- 
1 n g magnesium, manganese, 
tungsten, stiver, thallum, and 
molybdenum, all of which are 
sold by the ounce, tbe prices 
varying quite a good deal. Then, 
in a clase by Itself, so to speak, 
comes chromium, a metal whose 
ores occur somewhat abundant- 
ly in the Shetland Islands, but 
which Is difficult to procure la 
the free state. 

At this point enters gold. 

Of the metals more precious 
than gold, there abould first be 
mentioned that peculiar one 
known as platinum, found In 
Caltfomla, Canada, Bratll, Aua- 
di fi. With legs trails, on the slopes of the Ural 
er w ged. Mountains, and cnawhere. 

Platinum Is said to be'mlly an 
alloy of the metals platinom. 
palladium, iridium, osmium, 
rhodium, and ruthenium, togeth- 
er with a little gold and Iron. 
All thoee, save the last, are 
“noble" metals. They do not tar- 
nish In the air, and are not 
soluble In any single add. 

The most plentiful metal oc- 
curring In native platinum Is 
that from which it takes Its 
name. This Is of a grayish 
color, and, with one exception. 

Is ths heaviest Substance 
known. Its fusing point Is' ex- 
tremely high, and this property, 
together with lU freedom from 
tarnish, renders It available for 
tbe manufacture of crucibles 
and other vessels required by 
scientists to withstand a very 
high temperature. It la also sometimes used as a 
substitute for gold In photography; and when depos- 
itod In a thin film on tho interior of the tubes of 
telescopes. It forms a dead-black surface that prevents 
the light from being reflected by tbe polished sides. 
Tbe demand for plattuum largely exceed the supply; 
hence the metal Is ever advancing In price. 

Pans^iuni Is of -a lustrous whits color. It Is toe 
most easily fused of the metals fpunfi In platinum 
ore, and can even be volatlUted. A ottrloos quality 
of this metal Is that, when heated tb radness. It la 
porous to hydrogen gas, allowing It to pnas torough 
Bonewhnt in toe same -manner that blattlnif'paper 
permits the passage of water. The sllvery-whlts color 
of palladium and its freedom from tamlsblng rmider 
It useful for making ncMes and division pwAs on 
sciontifio instruments. A mixture of /tots instnl with 
morenty Is sometimes used in dgntlsfry. 

OmnAmih it n mstal that pogseases two renmricabla 
pnimirtles. In toe iiU pines, tt is to« most .mfrao- 
tory of toe metnls. rsstatlng futton at too 0m hftosas 
boat, . Jt to . also toe heaviest «f th« 
atmoft twenty-two and hnohaK timga AMMof thaa 
, water. Tamtoer wifh toiAium. it. oomkrt ftetolrtpally 
in a pscnlkr variety of nathie PtotAmiA AhiiA m«ilr> 
Idtum. This mineral dUfttra iram nMtnhhir ptottanill 
ore to that it oonuias a hupgsr prrmortian at osmtonA ’ 
anA fkAium than plgUnam OsmlrUtum it fomMl 0 
smafl '.payttotoa ■ .^aliihi, 
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Science in the Current Periodicals 


In this Department the Reader will find Brief Abstracts of Interesting Articles Appearing in 

Periodicals at Home and Abroad 


A New Camera with “Full-Sight” 
View Finder 

W nn H oRineraa with flxid focus or with a fo- 
( using HiaU an popular with amatnurs for 
work In which no very high standard of perfection is 
sought or aUalneu ii is generally admitted that the 
best results can be secured only by the use of a 
ground glass focusing screen on which the view to 
be photographed ran be seen In full and focused by 
direct inspection of the Image upon the screen The 
use of this arrangenunt however brings with It an 
obvious dlsadcantagi It necessitates a series of 
steps sue li as focusing moving the focusing screen 
away so as to adtiiit the plate carrier Inserting the 
latter setting the shutter opening the plate carrier, 
and only (hen Is the cuiuera ready for exposure In 
many Instnn es especially In landscape work the de- 
lay Incident upon these operations is of no particular 
eonsequenre But on the other hand quite often It Is 
indispensable to have the camera in readiness to make 
the exposure at a moments notice and In such cases 
a camera working on the usual direct focusing prln 
rlple is liieonvcuient or even useless Cameras have 
Iteen constructed In which tho Image formed by the 
lens was cast by means of a mlrroi set at an angle 
within tho came I a upon a ground glass screen placed 
horizontally in the top of tho camera Cameras of 
this type howc VC r have a iiumbc i of disadvantage s 
They are volumlncjus expensive and In use must he 
held Bufflclently low to enable th operator to look 
down on the focusing s reen The result of this last 
feature is an tiiielHslialile and iinnatuiul perapertlv 
There was therefore scope for the invc ntlou of an 
Improved cameru wliieh should offc i the advantages 
of direct vision focusing while avoiding the short 
comings of the mirretr camera An ajipnratus which 
seems to fulfill the iiecessary conditions Is described 
by r W Oalr^ In T)ir 1'miHhau and is presented In 
our accompanying illustrations It will he seen that 
the eaniera when folded up uieiipies hut a small 
volume On the right hand side there Is a slit S 
Into which the plate holder Is inserted The milled 
head V Is then turned whereby the plate holder is 
hold fast In place The body of tlm plate bolder ie 
then simply pulled out leaving tho plate held in 
light frame In tho cameta Tho plate is next lifted 
up out of the field of the lens by two turns of tho 
milled head At the same time tho focusing screen 
automatlrally advances Into tho place previously oc 
cupled by tho plate so that the view bccomos visible 
upon tho ground glass tm light being screened off 
by tho sbado L 

ibe adjustment f the focus la most conveniently 
effected by adjusting the position of tho base strips D 
upon which tho lens holder la raouuled this motion l>e 
Ing effected by means of the fore finger as Indicated at 
r applied to a projection situated at a suitable point 
After thus setting the leg us which can be dono very 
rapiellv the eutiierii is ready for making the exposure 
by pressing the kneib A shown In Fig 2 This nctu 
ates the sliutter pushes back the focusing scronu and 
exposes 111* plate 

The cHinera has n numbci of additional new fea 


Ing of flah under water In the Interest of persona 
who are already posseesore of other cameras and who 
may wish to avail themselves of the advantages of 
this new invention It may lie mentioned that the es 
sentlal parte ran also be obtained eeparately In such 
form as to ue adaptable to an existing camera The 
advantagea of this new departure in the field of pho 



Fig. 1. —Front vfoir, dioirhig manner of focusing 
with Index fiingw. 



Fig. 1— R«ar view, dieplaying foeneing ecneit. 
NEW CAMERA WITH FULL-SIGHT VIEW FINDER 
AND FOCUSING SCREEN 


tography seem to commend themselves both to the 
amateur and the profUselonal photographer, and it 
would seem that there should be quite a demand for 
camerne equipped with this full-sight’’ view finder 
and focuelng screen 


The Right and the Left Face 

I T Is at the present day well known even to the 
layman that various functions of the brain are 
localised at definite points This may become evl 
dent for example, if a particular portion of the 
brain becomes affected by disease accident, or under 
the knife of the operating surgeon or the experi- 
mental physiologist Some extraordinary derange- 
ments of the mind may arise in this way Thus in 
certain diseased conditions a person may lose bis 
])owcr of sr-ech, though fully retaining his under 
standing and the control of the muscular mechan 


gently controlling certain of bis gctlow Rndi % 
person, for example, when handed » iboOit^ 

perfectly aware of Its proper purpose had qse, pnv 
go through some such ridiculous gotloa IM Chut of 
combing his hair with tbs article ottered httn Nhw 
a curious fact Is, that, while the brain Ig, ef eoUfese, 
symmetrical as to its grbss structure, Itt 
In the adult individual are found to be get aiiglt pot 
an eegentlally different set of tunottona. % riffUt- 
banded htnOM practically all the htglMr ttg^ 
taoultlee art abated in the left cerebral bentMlhete, 
Thin dtagymnetiT in the development of thS/ 
and brain in anoompanled not unnatunUly. W * 
certain lasQnatlty in the Matures of ffis two halves 
of the face We are so accustomed to vlgwini; A 
face as one unit, that tbs usually slight dlttersnpsg 
between the right and left aides do not ordtagrlly 
strike us But by a very simple artifice deVIsed IW 
Hallervorden, and described by Dr Hlldflbrandt In 
Uber lAtnd un4 Jffcfr this peculiarity of the human 
countenance ie brought out clearjiy The method has 
the turttier advantage that it enables us tb Inutiao- 
tlvsly interpret each of the two aspects of the face 
by that Involuntary faculty of Judging faces, tirhloh 
Is partly innate in ui and partly sharpened by inces- 
sant practice Hallervorden simply takes an exactly 
full face portrait of the person who to to form the 
subject of the experiment, and makes two coplgs, 
one prepared in tho ordinary way the other Inverted. 
(TMs totter to easily obtained If the negative to 
taken on a thin film which to then simply copied 
with the film aide outward ) Barb copy is divided 
In two by an exactly median cut (halving the line 
between the pupito of the eyes), and the right halt 
ot. the true copy to Joined to the toft half hy the 
Inverted copy (corresponding to the right aide ot the 
original) In this way im entire face ig obtained, 
containing only the featurea of the peyi^’s rbrtit 
■ide Similarly a left-elded facg Js p||i|gloi^., 
ilhtstrations shew a number of portraltg 
this Way It may be observed that the rIchVUtotod 
face has a rather more wide-awake agpresatoo. Jn 
each case than the toft-elded face There to some- 
thing more passive and lifeless about the lettoltted 
face The Igbtoided face seems to exprsss more 
truly the Intellectual character of the indivlda^. 

It should be mentioned that the portraits here 
reproduced are those of rlgbbhanded people In 
the case of a toft banded person, the relations would 
probably be reversed 

Nuptial Plimiftfe of Birds 

I T has been generally believed that the brilUant 
plumage exhibited by the males of many speolea 
of birds during the spring, that to, during the mating 
season, is directly connected with the physlologloal 
condition of the birds at this time, and rarlous the- 
ories have been formulated to account for the facta 
Director Joseph Orlnncll, of the Museum of Verte- 
brate Zoology of tho Dnlverglty of Oaltfornto, has 
found in the California linnet some facts that db not 
agree jvlth the common belief In this bird the male 



THE BtOBT AND TUS UpT VAOB 


turea of which one may b( in ntloTiid gvhli h (onalsts 
of a safety device preventing any iioaelhlllty of ex 
poaing the same plate twice Another Interesting de- 
vice to an arrangement whereby th< camera ordln 
arily stls Itsnlt automatlca ly in iiosiMon for focus-* 
Ing (Infinitely) distant objects, that to to eay in the 
posltlogf corresponding to the "fixed focua’ To give 
an idea of the extreme appltoablllty of this new 
camera it may be stated that it has been successfully 
used even for sutb dlfllcnlt oases as tbe photograph- 


tom jlnvotved ta urtfeutaObg. He bus M 

hto "wordueuse," aud to ntfleritig from "oWt m 
]toiy»toto|U paito I'aetor apkwria.^ UjOTy 
bMhi behtgr Mdvts * mm duato pmvt-vt sggglH I# 
tboui^ hb hsartng to pagfs^ h» ' 

stand a word of wbat to said to him. Tbto guntf* 
tion to tedhntoally Jtnown ns "seosery ||tl|n 

another aberration, known gg "apbUja/' iMtim * 
man with bis ntonpil ffmnittgg ot uodeisatgnMfiib tiM 
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:rv^ VdlPi ot tlM to«thi»r«. The overUttplng 

; t Wte Mid very brtttle. Ourtog the win- 

: dellwt* pwttaai art rubbed off and lost, so 

^ i<|at wIitB the nutting aeaaoa hiriTee. the bird has lu 
ibnDllaat eoal. .kfr. Ortaaeli entphaalsee eepeelaily the 
; itaet that this briilUmt ooloring Is aetually produced 
ia the fall, after the mating season, at a time of the 
y<{^ when the vltaUty of ^ birds Is supposed to be 
Its lowest sM, 

Arclue»|iteryx the IMmordial Bird 

S CVIINCS has its share. of romance. More obvious 
perhaps than In other departments, is this ele- 


through a toothed stage. It Is a well-known tunda- of mcasureniont would lead to a corrneiionding groat 
mental law of biology that every individual, in the advance In that soienoe, by no means the least Im- 
course of his development, recapitulates in more or portant, which deals with the evolution of man 


tnant in painontoiogy, the 
setsnoe which seeks to re- 
Cdnstruot and spread before { 

< bhr mind’s eye the con- 
ditions and forms of life 
ujum aartb In ages long 
pMt. extending back mil- j 

Hons of yeara before the ad- | 

vent Of man. The study of j 

the fossil remains of far-off j 

progenitors of our contemp- j 

orSry fellow-inhabitants of 
this globe speaks to the im- 
agination with an Irresisti- 
ble invitation to summon up 
iMfforo our mental vision a 
vivid view of the strange 
and often terrible forms 
which In the gray dawn of 
our present era peopled this 
blanet. And the picture 
Which thds rises before us Is 

woDd«M>fal enough to satisfy „ ^ i, 

the demands of the most Mg. L-8tab dkeoveemlfc 

Ma*!*, to arouse some Inter- 
est and wonder In the most 
, matter-of-fact and unimaginative mind. 

From a more strictly sclentlllo point of view, the 
principal Interest attached to the study of palsBon- 
tology arises from- Us relation to the theory of evolu- 
tion. and the light which It sheds on many phases 
of the problem of the origin and development of 
species. From time to time a new specimen Is dls- 
oovetwd which reveals some feature of surpassing 
interest, some drastic example of the unlvoraal thread 
WOlch connects all forms of life. 

We celebrate this year the fiftieth anniversary of 
an Instance of this kind, and on this occasion 0. W. 
Neumann recalls the clrcumstancee of the case, In 
an article published In Rcolamt Pnloersem. Half a 
century ago Dr, Hiberleln, a German physician, dle- 
oovered at Solenhopen a specimen of a remarkable 
ereature. combining In Itself some of the essential 
characteristics of birds with those of a roptlle. Im- 
pressed upon a slab of the Solonhofen calcareous 
slate there appeared, In the find of 18dl, an almost 
complete skeleton, considerably shuflled up, It Is true, 
yet clearly enough defined, and scattered among the 
bones were seen an abundance of large feathers. Ono 
remarkable feature, such as Is found In no existing 
bird, was the long tall, containing a large number 
of vertebr®. and set with a series of long, stilt 
feathers In fern-leaf fashion. A well-preserved foot 
(clearly visible In Fig. I of our Illustrations) la 
seen to be armed with strong claws. Head and neck 
were missing on this, specimen. It was therefore 
wtth great Joy that imlwontologlsts received the news, 
some sixteen years later, that a second, and this time 
a remarkably perfect specimen had been found. In 
.the eame locality as the first. A view of 
this Is show* to Fig. 2 of «nr Illustration. 

U ennbies us to form a very accurate Idea 
of ths wtuii,l Ohdraotor and appewance of 
Ihs •'lufohssiptoryxi’' that is to soy* "Prlmor- 
dlfil SM" sa thlti animal has been termed. 

• The li&aR, of the scientific reconstruction of 
,1he sp^tmen la Vliuansed In Fig 3 of our 
lllttNMKUcn. Awhuaipteryx |oSMi|sed a pair 
wiriga, with whtiih' U douWtr propelled 
lillMlaittej' Ihmu in mlds^, attar the 
.ant thati:wtoga we 
lihi.li y+t do eoppletoly apeeiallBad as those 
•of w trite bird. The dlgUa, whltfii In birds 
giW entirety fused Into the wing, projected 
were armhi with daw*, and werp evi- 
dently used by Arohwaptsryx to take hold 
tf ohjeets, meh as the btanolMS hf trees, (o 
: saMporttflg himatUV kttd parhaps 

UkOlIknMa^ fhh fmih «f tW vaMahrm, and 
^ 'tan., aw T^:'.li»hraete^ 1 

, ^ month' ‘bf haak la 

.1^ :i|t|npg math, > a ikffNm <hi»aat 


less distinot (though, of course, abbreviated) se- himself, 
guence, the stages through which his species as a An Instance of sucl 

whole has passed In Its evolution during past gener- John Gray In our < 

ations. which wo quote the ] 

Palnontology and embryology therefore unite In “It will ho convonl* 
this, as in so many other Instances, and by their the exact science of i 

evidence proclaim the origin of the feathered folk, anihropometry, to rei 

It appears that the remote ancestors of the birds prising a framework 
were winged reptiles. And the Arcbeapteryx takes plex functions 
Its place near the transition line — not quite bird, yet “To measure the fi 

more than reptile, it stands as a connecting link on tlvdy eiwy matter. 1 


himself. 

An Instance of such an application Is described by 
John Gray In our contemporary KnowXeAge, from 
which wo quote the paragraphs which follow; 

“It will ho convenient. In explaining the nature of 
the exact science of man, or, as It is usually called, 
anihropometry, to regard man as a machine, rom- 
prising a framework or structiiro and highly com- 


IMl. Fig, Z-Slab found in 1877. Fig. Z— Ideal reconstruction. 

ASCHAEAjPTERYX THE PRIMORDIAL BIRD 


that slab of Bolenhofen slate, a page In the earth’s ant a part .n all the affairs of human life, that u 

historical record of ages long gone by. fairly arc ..rate method of measuring It would be of 

the greatest practical value to the educationist, to 

M 1 V,...— the military or naval officer, and 10 the business man, 

Mimurii^ Your Intelligence. John of the impulse which it would give to 

, New Installment for Testing science of man 

**JBBrBCTlCnition.” "Moet of the methods of measuring Intelligence at 

‘ W- present in vogue are personal estimates by teachers 

soienoe makee much progress until Its votaries others who are acquainted by long experience with 
succeed in applying to Its phenomena the moth- the mental character of the person to be tested 

ode of exact measurement The science, of chemistry Those methods have been found to be only very rough 

and physics, after the Introduction of exact methods approximations, as there Is by no means good agree- 


“To measure the framework of man Is a compara- 
tively eiwy matter. With the graduated rod and the 
calipers we can measure stat 
ures, head diameters, and 
other dimensions of tbi' 
body, and the weight can be 
measured with the weighing 
machine 

“The simpler physiological 
functions, such as acuity of 
vision, color vision, and 
other sensory characters, can 
also be readily measured But 
when we come to deal with 
the more complex physio- 
logical functions, those usu- 
ally known as psychological, 
the difficulty, greatly In- 
creases 

“The value of measure- 
ments of psychological or 
mental characters is, how- 
ever, so great that strenuous 
efforts have recently been 
, ... made by anthropologists to 

Ideal reconstruction. 

exact methods Intelligent e, 
for example, plays so Import- 
ant n part .n all the affairs of human life, that a 
fairly arc ..rate method of measuring It would be of 
the greatest practical value to the educationist, to 
the military or naval officer, and to the business man, 
not to sjtenk of the Impulse which It would give to 
the science of man 

"Moet of the methods of measuring Intelligence at 
present in vogue are personal estimates by teachers 
or others who are acquainted by long experience with 
the mental character of the person to be tested 


of weighing and of measuring space, temperature, and 
potential, advanced by leaps and bounds We have 
good reason, therefore, to believe that the application 



Fig. I.— Appantue for measuring perseveration. 



Aa laalniMMril ihat Mb whetker or not you an a foains. 

I PttffsmATioN and rre value as 
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ment between the results obtained by different ob- 
servers 

"The examination test is reeognlzed as a good test 
of intelligence, hut It involves other factors which 
have little or nothing to do with Intclllgcme, and its 
correlation with siiecess In after life Is not very high. 

“It appears to me that simple and exact methods 
of mcasurmg certain physiological properties of the 
brain which hrve a great influence on our mental 
growth, promise to give much more valuable results 
In the meaFuremeti* of mental character than either 
the person! 1 estimate or the examination test 
“As an e<am]ile of this I take the measurement of 
the peislstcnce of a nervous current or disturbance 
In the brain after the external Impulse has ceased 
"For this purpose I have devised a simple apparatus 
by which flashes of eolorej light ran be thrown In 
rapid succession Into the eve (See Fig 1 » 

“The apparatus ronslsls of a revolving mirror, tho 
axis of which is horizontal, and which can lie turned 
at any required spued by a handle and belt gearing 
Thu speed at which the axis is rotating at 
any instant is shown by a speed indicator 
connected to its free end. 

“The mirror revolves In a dark box hav 
lug windows of eolored glass directly above 
and below the mirror Outside each win- 
dow la a screen of white papt'r fixed at hii 
angle of 45 deg to the plane of the glass, 
and illuminated by an electric glow lamp, 
or by other constant source of light 
"A beam of diffuse light thus passes 
through the colored glass of the window and 
Impinges on the mirror As the mirror r.- 
volves, the colored refloeted beam passt s 
over an aperture In the side of the l«)x, 
against which the eye of the person being 
tested Is placed When the reflected beam 
has passed over the aperture, the color Ini 
pulse on the retina eeases until the mirror 
has reached the position In which it re- 
flects the next colored beam of light into the 


’’'The experiments of Shelford Bldwell, 
and of others, have shown that the sensa- 
tion of a color persists for a short time 
after the external impulse has ceased. If 
the duration of this persistence is equal to 
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thi> time Intorval between two auccegeivo Impulaes 
from the revolving mirror, the color will appear to 
be contlnuoue. But If the perslatence la leaa than the 
time lutorval, the color will appear to flicker 

‘ In order to measure the duration of the peraist- 
oneo In any given person all that la nefeseary la to 
ascertain from the epeod Indicator on the axis of the 
mirror, the exact number of revolutions which the 
axlH la making when the flicker dlaappeara It la 
best to alert very slowly, and gradually Increase the 
number of revolutions of the mirror until the flicker 
dlaappeara The reading la taken from the apeed 
Indloator at this critical atceed The peralatence of 
color aensatlona In the person being tested la Inversely 
proportional to the critical speed. 

"Experiments made by Nichols. Ferry, Abney, 
Burch, and Allen show that color blindness cauaea an 
abnormal increase of the persistence of the primary 
color or colors to which the subject h^pens to be 
blind 

"The same apparatus ran thus be used as a test 
of color blindness After we have obtained sufficient 
Btatlstles of the perslstenee of persons With normal 
color vision, we may safely reckon any abnormal de- 
viation from (his average as an Indication of color 
bllDdiiess 

'lilir, DKI-ICKMINATION OK .MKNTAI. rHAKACTICB. 

“This persistence of a color sensation after the 
stimulus has stopped, which we have been discussing. 
Is identical, or very closely related to a quality of 
mind which the psychologists call perseveration The 
amount of this perseveration Is probably a funda- 
mental property of the genn plasm, and, therefore. 
Inherited from our oncostora 


ance of the excitement to a neural system. 

“We should sxpect, therefore, that persona with 
high perseveration would form new aaaoolatlons with 
great difficulty, and peroona with low perseveration 
would form them with great ease and rapidity. 

“Dr. Otto Oroas, In his treatise on the Secondary 
Function, has deduced In a moat ingenious way, from 
thlB physiological hypothesis, the different kinds of 
mental character that ere likely to arise, from various 
amounts of the secondary function, or, as we have 
called it, perseveration 

“From the conclusions arrived at by Gross I have 
drawn up a scale of perseveration, and the kind of 
character likely to be asaoclated with dlflterent degrees 
of perseveration. In the ordinary conditions of life. 

"At the center of the scale we have the average 
amount of perseveration, which la associated with 
the practical common aenae of the average man. 

"When the perseveration Is below the average the 
speed with which Ideas flow through the mind la 
quickened, and the readiness with which the mind 
receives external Impressions Is alio increased. 

"The first category below the average, thorefore, 
contains persons with witty, brlltlant. and suggestive 
minds, persons of great tact, presence of mind, and 
dsrlug: all of which Imply quick response to external 
stimuli. 

“To this class would belong the majority of persons 
who are popularly considered to he geniuses But 
if we adopt Carlyle’s deflnttlon of genius ss ‘an 
InflnKe rapacity for taking pains,’ the genius would 
have to be looked for In the class having persevere 
tion one degree above the averaga 

"The category with perseveration one degree above 


Shm^that the avsnigs pon^srathm «f vlrlMtign is 
•Igntihsaatly toss than that of man. 

"This lower perseveration of women, we Should as- 
pect to be associated with the mentkl fibsMOten 
Indilostad on our scale, 1. e., we shonld sxpeet w 
women greater quloknees of apprehenelon. tact and 
presence of mind than In men, wlUi a dlmtnutioh 
of those good qualltlee which are oaaoclated with 
high peraeveration. This, 1 think, agrees plfotty weU 
with general experience. 

GOUFASISOW or PBBSKVXBATIOfr OF HOST AMD DASB- 
HAtSKn VKaaOHB. 

“The next point I endeavored to determine was 
whether there was any real difference between the 
pereeventlon of light and of dark-haired persona. 

“Hair color being a very valuable criterion of race 
In northern Europe, we might expect to decide from 
the reeults obtained the dlfferenoe between the char- 
aotere of the fair Anglo-Saxon element and the dark 
Mediterranean element, In the population of the 
British iBlea 

"The hair colors were claislflsd in two categories, 
namely, light, including fair and light brown; and 
dark, including dark brown and black. 

"I find from my dgurea that the average persever- 
ation Is as follows: 

Llght-halred persons 154.S 

Dark-haired persons 150.1 

“This suggests that the Anglo-Saxon race hoe some- 
what higher perseveration than the darlc Iberian, or 
Mediterranean, race, and the mental characters asso- 
ciated with the various degrees of perseveration that 
are to be expected In these races." 


"The growth of the mental character of an Indl 
vldual aa he passes from childhood to maturity Is 
greatly influeuced by the amount of his perseveration 

"Perseveration Influences mental growth by the con- 
trol which It exercises upon the formation of associa- 
tions between two or more neural systems. 

"When a nervous Impulse passes through a neural 
track In the brain It reduces the resistance of the 
track, so that following Impulses pass with much 
greater facility 

"This diminution uf resistance by the passage of a 
nervous Impulse is called the law of neural habit 
According to James, the law of neural habit Is tiui 
foundation of all mental growth From tho psycho- 
logical point of view this la equivalent to saying that 
all mental growth consists In the formatlou uf aaso 
ciatlons between different perceptions 

“In order to form an assm-lallon between two per- 
ceptions the neural systems In the cortex of the brain, 
which ropreseiU these ])erceptionH, must be excited 
in Immediate sut cession For example, a child, when 
looking at a ship, Is told Its name The name Is ever 
afterwards associated with tho appearance of the ship 
In the mind of the child. 

"What has taken place In the brain of the child? 
The neural system, ii, rcprosontlng the visual percep- 
tion of the ship, was first excited, and Immediately 
afterward tho neural system, h, representing the audi- 
tory i)cr<ieptlon of the name of the ship, was excited. 
The effect cf the total operation was lo form a path 
of reduced rests aiice hotween a and D. so that when a 
Is next excited a neivous current passes across to h, 
and creates sn Image of the name of the ship. 

"According to McDougall's theory, the excitement 
of b exerts a guiding Influence upon the discharge 
from a. dcfennlnlng the discharge to take place from 
a to ft A physical analogy which helps to explain 
this phenomenon Is the passage of on electric spark 
from a point at high potential to another point 
at low potential The point at low potential de- 
termines the direction In which the spark will leave 
the point at high potential The passage of the 
Biuirk thiough the air reduces the resistance of Its 
track, though this reduction lasts for a comparatively 
short time comijared with the diminution produced 
In the neural track connecting a and ft in the cortex 
of the brain 

"The cundlllun. however, to which I wish to direct 
special atleiitlnn is that the difference of potential 
required to form an association track between o and 
ft Is produced only when the wave of excitement 
passes through a Immediately before the second wave 
of excitement passes through ft It Is necessary also 
that the excitement of a shall he very much reduced 
before 6 Is excited 

“The conclusion forced ujion us by the above con- 
siderations Is that anything which retards the rate 
at which the excitement of a neural system dies out, 
reduces Its power of forming associations with other 
neural systems. But when once an association, 1. e., 
a track of low conductivity Is formed, say, by suffi- 
cient repetitions, the nervous currents which flow 
through Ele track will last longer 

"Now, the property of high peratefenco, or periever- 
atiou, wnlcb' we measure by the apparatus daecrlbed 
above, will Jtave the effsot of retkrding the diggppoar- 


the average contains persona who are fond of abatract 
thinking, and who follow a theme Into all Its ramifi- 
cations. They think slowly and learn slowly. The 
scope of their consciousness Is wide, but they are not 
quick of apprehension because they do not respond 
readily to outside stimuli 

"We may say, therefore, that the classes with per- 
severation one degree below the average and with 


Inheritance of Size and Shape 

I N hts experiments on Inheritance, Prof W. E. 

Castle of Harvard found that when rabbits having 
ears of different lengths were crossed, the offspring 
had cars of Intermediate length. Similar results as to 
the "blending” of a character had been obtained In the 
case of Indian corn, where varieties that have different 


one degree above the average, produce geniuses of 
different types, who, while they excel in one direction, 
have also certain defects associated with their excel- 
lent qualities. 

"When we pass to the clasaca of )>ersonB with per- 
severation two degrees above or below the average, 
these defoots are Intenalflcd, and serious deterioration 
of mental character begins to appear 

“The category with perseveration two degrees below 
the average contains persons who cannot keep their 
thoughts long on one theme, frivolous persons who 
are fund of superficial assoriatlonB, such as punsters 
and cynics; iwrsons to whom all emotions are of equal 
value and who are consequently of weak moral char- 
acter; persons who learn anything new very quickly 
but Buperflolally. 

"On the other band, the category with perseveration 
two degrees above the average contains persons with 
quite opposite defects The long duration of the sec- 
ondary function Interferes with the formation of wide 
associations, and renders the limited associations 
farmed exceodingly stable and inarenssible to outside 
influences This corresponds to the person with fixed 
Ideas, apparently founded on sentiment rather than on 
reason. Gross somewhat Invidiously includes In this 
category vegetarians and antl-vaccInators, but tt Is 
preferable to leave the truth of that assertion to 
be determined by experiment. 

"When perseveration falls below, or rises above that 
of the two categories last described, the mind becomes 
unstable— we past from the sane to the Insane. 

“The Insanity at the two extreme ends of the scale 
is of quite different types Persons with excessively 
low perseveration are liable to acute mania, and per- 
sons with excessively high perseveration usually suffer 
from meUmrhoHa. 

"The symptoms of these two classes of the Insane 
are deduclble by Gross’s hypothesis from the Influ- 
ence of excessively low or excessively high persever- 
ation on the formation and action of the mind 

"A considerable number of persons of both saxes 
jiave been measured with Gie revolving mirror appiA 
rotus. In the Anthropometric Bureau at the Japan- 
British Exhibition. 

“Though the whole of the data obtained have not 
yet been analysed, the following are some of the 
results obtalQsd from the measuremeit of etlthty- 
two men and twepty-elx women. . 

(xntPAaisoM or thr nawxvRaA'noM of thx two oicxis. 

“The first question 1 set out to determine was , 
whether there any aignifioapti difference ' be-, 

tween the gvpraffl peneVentloh of tte two send. 

' "I found ttoi thl^a^ poreevsratlOA of the 'eighty' 
two men waa fSwFwnlts; 'sthlte the mean of tho 
twenty-six women 138.e of the saine nnlta, 

"Tbla amounts to a difference of fltteoD unite l|s- 
twoen tho, average t>«4|jPBratk»i of the two Mms; 

■ “We gpijve, ■mpmm .wiwittt'-' 


characteristic heights would produce hybrid offspring 
of lutermedlate heights. From these farts the general- 
ization had been drawn that In matters of size in- 
heritance was likely to be "blended.’’ Excepllons to 
this law were known . most conspicuous Is the case of 
the sweet pea, with which Mendel himself had ex|>erl 
mented. In this group of plants It was found that 
when a dwarf variety was crossed with a tall variety, 
all the hybrid Individuals were tall; but In tho follow- 
ing generation the two characters were soggregated 
out In the typical Mendellan fashion. Castle explained 
the difference between the behavior of the sweet peas 
and that of the maize or the rabbits' ears by azaumlng 
that the "dwarf” sweet pea was a form possessing a 
distinct, discontinuous character, whereas In the rase 
of the Indian corn the varieties are simply fluctuating 
variations, so far at least as the size is concerned. 

R. A. Emerson, Professor of Horticulture at the 
University of Nebraska, has carried on some experi- 
ments on this problem and concludes that In the 
matter of size, os in certain other characters, the In- 
heritance is truly Mendellan He used also of grain 
and tallness of stalk In Indian corn, size and shape of 
summer squashes, else and shape of gourds, and slse, 
shape, and weight of various kinds of beans as char- 
acters tor hla test. In all eases he found that the first 
hybrid generation always gave quantitative results In- 
termediate between the two parental characters But 
on breeding from the new plants for another year be 
obtained results that point to a real seggregatlon, 
althongh the faets of slse and shape are more complex 
than the tacts of color Inheritance. In this third gen- 
eration be obtained indivlduala that were as large as 
the larger of the two grgnd-parents; some that were 
as small as tta smaller grand-parent; some that were 
of the same aloe as the hybrid parent; and some Inter- 
mediate between the hybrid and the two extremes. It 
'Would be neoesaary to breed for at least one more 
generation before the leparatlon of obaractera can be 
oompletadi and It te planned to continue the experi- 
ment this year (19U). 

Oentrary to wldeepread belief, the first hybrid gen- 
eration did not show any greater range Of variation 
tl^ either of the parent forms; hybridisation doM not 
create new characters. It was also found that the 
ratio between length and breadth in the different seeds, 
frultg, etc, studied were not materially influenced by 
tho oneees, so that the shapes of the hybrid organs 
wm» the aatoe as those of the parents, so far aC tlW 
eondiUons would allow, One of the apeelal diSetiUea 
tnvnivdd to cafrylng on expoiiinienta of thh natui^'^tt 
tbo foot that the- outward conditions of toiffpeiAtidl4. 
lliuniladtian, tooistura, etc., eq ysMIlliy inedffy 
ucwtMUta. ' that- in some eaisto '1^ bo ' - 

to^.bMi a .mtia 
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Curiosities of Science and Invention 


r!AM!f«tvoMM fAV RAvUnir AlWa well-dre«aed dandy twirling a light cane, for at a the revolver for short-range fighting one of the 

t^mtnvanoe lor DOWUn^ AUC^B wrench off the handle of his 


companylng lltustratione e 


> do away with the necesalty of aettlng up the walking stick and blase away at you with a six-bar- concealed In a walking stl( 


bowled over, an Ingenious Inventor has contrived an 
atttomatln device. 

The pins are 

binged to a frame 
t)iat extends over 
‘ them, and when 
they are struck 
by the balls, they 
are swung up- 
ward Instead of 
(wing knocked 
down, and are held 
In thta position 
by means of a 
spring cstcb on 
each pin. The 
bowler may reset 
the pins by pull- 
ing a lever, 
which releases 
the catches and 
permits them lo 
drop to normal ^ Bowling slh 

vertical position. 

While this arrangement of setting the pins has the 
advantage of placing the pins always in correct po- 
sition, so that the bowler need not blame the attend- 
ant if he falla to make a strike, tt also poesessas the 
disadvantage, particularly to the novice, that the 
pins do not knock each other down helter skelter, os 
lU the usual game. Hence the game must be more 
scientific. The Inventor has also provided a felt 
floor for the bowling alley, so that the balls In rolling 
down the alley will make no noise. 


be may use the dagger projecting from the barrel of and applied. Another illustratti] 


might be of ser- 
vice to llie gentlo- 


Bowling alley with felt-covered floor and device for eettlng the pins antomatically. 


A Human Diabolo 


ri^HB man who tries to Invent a "thriller'' that 
* will surpass previous daring circus perform- 
ances has a difficult task in these days, owing to the 
fatit that almost every conceivable method of tossing 
the human body about in loop-the-loops. In somer- 
saulting automobiles, out of cannon, etc , has already 
been done. In thus making a plaything of human 
life. It Is natural for him to turn to children's games 
for suggestions. Recently an Inventor has conceived 
of using the Idea employed In the game "diabolo." A 
large spool or diabolo Is made to roll down a steep 
Inclined plane, and thence is shot up Into the air, 
landing Anally on a net. Within this diabolo, with 
her bead and shoulders projecting. Is a young 
Rarlslenne, Mme. R Furle, who undergoes the per- 
formance without any serious consequences, despite 
the fact that the centrifugal force developed by the 
rapidly revolving diabolo must produce a tremend- 

OUB strain on the mpa- 

cloB, to aay nothing of the I 
dUslneas caused by the I 
rapid whirling ' 


Weapons in 
Walking Sticks 

T HOaa who look with 
contempt upon a 
cane as a useless orna- 
ment and a harmless 
weapon evolved from the 
old-time bludgeon, evi- 
dently do not know much 
about the condition of af- 
fairs In Prance, where 
the lnottenslva-1 d o k 1 h g 
walking stick may con- 
ceal the most dangerous 
weapon, in Franca, the 
oarryloff of arms Is pro- 
hibited. On the other 
hgad, the respectable oitl- 
Mm Is frequently obliged 
to protect himself against 
the "Ap^oq," For this 
r«deca, ' ooiuilderable In- 
gMUtlty has been sxer- 
'^cllMl ^ eonceallotr with- 
in tbs otherwise Innocent- 
abpetufthff waiktnir etidk a 
tnoet sfliiideBit msaus of de- 
,l^tue To auek an extent 
feM thlg apt bqen oarriad. 
«me Ased a« louget 



a rubber whip loaded with a heavy metal i 


Electric Traction 

A mong- the most rerent projects In the way of 
electric traction on standard gage railroads, we 
note the plans which the South Railroad of France 
is making upon the Bavonne-Touloiise railroad In the 
Pyrenees region Owing to the dlffloilly of operating 
by steam, a part of the Hue will use electric trains 
with specially designed locomotives for the heavy 
gradients A single-phase 1,200-horse-power Iniouio- 
tive weighing 90 tons will bo used, also a tvpe of 
motor car with four nO-horse-power motors Two 
hydraulic plants and p(‘rlmpB a I bird will be orected 
for the current supply, w-orklng the power lines on the 
three-phase &r>,000.volt system The first plant at 
Fget will use a high faH'of 2,rj(i0 feet, and a second 
plant will he located at Plerrefitte About $1,000,000 
will be needed for th(> plants, not couuling the ma- 
chines Substations will deliver the current to a 
trolley wire which takes 12,000 volts Transformers 
will be placed on the locninotives for lowering tho 
voltage for the motors On one of the leading rail- 
road lines of Switzerland, the Rhatlsehe Bahn, there 
are to be three sections laid out for electric traction, 
the Bevers-St, Moritz and two others Current will 
bo supplied from the great Bruslo hydraulic plant 
lying near the Italian frontier Among the local lines 
which are to be speclslly built for electric traction 
we note the light railroad running from Rome to 

Antlcoll and Frascati It 

will be about 80 miles long 
Milan Is tho starting point 
of a 25-mlle eleetrle trac- 
tion Hue running to Oin- 


m swgr CMltiili » awwfl w » UMhjwsk. A <wiBt of the stick projeeta a bearonet from the handle. 

• IHAPOlll OOMiOSAUB) m FRBNCH WALKING 8TICE8 


In the Italian lake region 


tains adjoining tlie lakes 
in order to cross tho 
mountains by the St Ber- 
nard route and c ouuec-t 
the railroad station of 
Martlgny and Orsl#'rps. 
there is building a stand- 
ard-gage line whlfli will 
rank among the pronil 
nont railroads of this 
class In Swilvoiland 
Owing to the natuie of 
the region whleli it tia 
verses, follo-wlng as it does 
the beautiful vallev of the 
Prause Rlvei, tliie road 
calls foi iinnh engineer- 
ing skill anil Ingenuity 


All of which will add 
greatly to the charm of 
travel through this pictur- 
esque region. 






SCIEWTinC Al««lClW 

The Schilowsky Low-speed Gyroscope Monorail 

A Method of Maintaining Equilibrium With a Comparativdy Slow Gyroscope 
By the English Correspondent of the Scientific Americim 




D uring ths past few monthB. cnKlneerlng Inter- 
est in England has been occupied by a now 
gyroscope monorail system, which poBsessoe many 
interesting and novel features It Is the Invention 
of his Excellency, Monsieur Pierre Schilowsky, the 
governor of Kostroma, Russia, who per- 
sonally c arrlod nut the Initial demon- ____ 

Strattons in London with the small model 
which he had constructed Through tho 
courtesy of his ExceUeticy and his con- 
suiting engineer, Mr. George Bekford of 
Kensington, we are enabled to deserlho 
the outstanding fc>aliires of this system. 

The Inventor, allhough adopting the — 

gyroscope ae a moans of maintaining 
equilibrium on a single line, has elabo- 
rated a new menus of utillxlng this prin- 
ciple Theie Is a special regulating — 

mechanism, by means of which any de- 
viation from the' proper horlxontal posi- 
tion of the gyroseope, and the vchlelo 
upon which It Is mounted, is Immodl- ' 

atcly and automatically effected The /M' 

outcome of this arrangement Is that a T tj 

lllgh velocity on the part of the gyro- \ — >! 

scope, with its attendant dlfflcuUles and 
dangers in regard to mounting, is not 
necessary A low gyro-speed dlspenscca P 

with the nerosslly of securing a very 
accurate balancing, line workmanship, and working in 
rocMo. as in the case of the high-si.ecd system, with 
the result that gi eater simjdleity and more faelle con- 
trol of the' machinery is secured 
This Inventor advocates the mounting of the gyro- 
scope and its attendant mechanism upon an inde- 
pendent vehicle or gyro-car, but this is not essential. 
In the model experiments he adopted the 
arrangement shown In the aceoinpanylng 
llliisl rat Ions, the monntraln being built up I 
as follows' liocomotlvp, gyro-our, two 
coaches, gyro-car, two coaches, and so on 
throughout tho length of the train; but 
many other modifications ore practicable 
Steam or elcctrlcltv may be used as tho 
motive power for tho train, gyroscope, and 
regulating mechanism, according to which 
type of prime mover is the more con- 
venient 

The principle of tho system may be gath- 
ered from the a< corn pan yin g diagrams. The 
gyroscope A mounted on its car is driven 
by an independent engine or motor. The 
shaft « and pinion V arc driven con- 
stantly by a second Independent engine at 


PUn and elevations of the gyroeeopc and balancing meehanlaBL 

Ip, und working i» th<« requtremonts of the service makes a favorable d 

ijiced system, with report, one may see at no late date a new and novel p 

id more facile con- device for the reception of letter mall. “ 

As yet tho exaet style and design have not been 
nting of the gyro- decided upon, but it is safe to assume that Ihe new h 

im upon an Inde- box will add beauty to any street eomor. o 

Is is not essential. There are several factors entering Into the pro* v 


served that the 
shaft R and the idiiion (' arc always rotat- T® 

ing It Is guile Inimtitcrlul whctlipr the first 
dlsturbinlg oscillation ol the car be to the 
left, which V oiild not actuate the regulating mechan- 
4Bni; for ihe nexl ohcillatlon would be to tho 
right, and the pendulum would pick. this up Imme- 
diately. 

The Inventor is at present engaged In the construc- 
tion of a full-sised train and track built upon this 


le the regulating mechan- 
itlon would be to tho 
ould pick. this up Immo- 


box may be emptied In two or tbwftJwifciili*;!',' IfM* 
Improved Letter Boxes tneaqa a saving of at leaat twenty ewb 

I P the committee which the Postmaster-General box. and in the end 

1 appointed some time ago to determine upon a hundfeda honra ewy t me * , 

style of new street letter box which may come to throughout the United SUtes. LoOltlng at ^ Jf®” 

'' ^ gtandpolnt of eoanemy, and oonutdeidnc . 

that in most of the larger hlttea tbefe 
— ~ Are often ten and more colleotlona f day, 

4 ahows a big waste Ih postal funas., j 

Tgita — } la proposed also to have a tHjie In- 

■rdlHLr ! dlcator ud an Indestruotlble card at- 

taehed to the boiL which will show the 
[ “ 1 \ — L — — . y time at which the'next colleotidn ta to he 

:;®r . . 4 - 4 p- made. Several devloea have already been 

/ ' f experimented with hy the Department, 

/ — UTi — » but the reaulta have not oonvlnoed the 

s- offlctala of the adaptability ot the hoxea. 

lei I J One device experimented with conaisted 

of a aet of cards, aet into an endleaa 
_ M chain, each bearing a dlBorant title. 

“ 1 H When tho box was opened, a new card 

J Vll_i I I -H fi was automatically advenoed before the 

M opening in the front of the box, on which 
I W ^ printed the time of the next col- 

There ia one point made In favor »if 

the automatic register boxes, and that 
1 and elevations of the gyroscope and balancing mechanism. U that it places a check on the collector. 

and prevents him from skipping a box by 
(h«- requirements ot the service makes a favorable design. If the next collection is not made at the 

report, one may see at no late date a new and novel proper time, the indicator will show the fact to 

device for the reception of letter mall. ut>y examines the box. 

As yet tho exact style and design have not been For several years past the t'ost Office Department 
decided upon, but it ia safe to assume that ihe new has considered new styles in letter boxes, and many 

box will add beauty to any street comer. of them have been given trials in some large city, 

There are several factors entering Into the pro- where their operation might be closely watched. None 

ot tfaoae, however, has met the demands ot 
the Department. 

The Department has extended an invita- 
tion to those having ideas on the subjeot to 
submit plans and drawings of Improved letc 
ter boxes to the First Assistant Postmaater- 
Oeneral, under whose jurisdiction the mat- 
ter comes. 

Those who contemplate entering plans 
should bear In mind that several things 
should be taken Into consideration, and 
that they are important factors that enter 
largely into the success of their venture- 
Economy of time for the collector, artistic 
. , , . , . . ... appearance of the box, an indestructible 

cope and meehanlam ouried on « IndepmiiiMt enr eonpM to automatic Indicator, To 

the locomotive. becomes nnneoeasary 

it the automatic indicator works satis- 
tkctorlly, but it must be considered as part 
of the plan. 

Five Thnes in Four Hundred 
Years 

W ITH the beginning of the second dec- 
ade of the tweatleth century (1911) 
acme very atmnge and Interoatlhg facts are 
deducod. 

That the beginning qf 1911 being on Snu- 
doy. the first day of the week, the first day 
of tbs month, and the first day of the year, 
ia not so strange as that the first day of the 
.^lecadea are very few that start out on Son. 
day. This singular eotnoldenee In toe 
decadas has ooCurred before only five tlnfea 
^ In just tour hundred years, when In Ifill, 
recording to the Gregorian calendar (new 
style), it was the same as How, 1911. 
Asxln It occurred In 1S61, then agsto In 
l#61. «n4 figain In 1741, and then the last 
gyro-car, showing tho boiaadag nteehoalom wUto en ab l es iho before now was tho beginning of thS’dloeildo 
aao of n sIow-^mwI gyrooesyw. %vn. forty year* ago. The next time that 

It vflB oeour wtll he 1981, or fifiy yeora 
posed change in letter boxes, and they are not minor h«toe^ and tbs next time after that will ',he 

ones either. Heretofore the letter boxes have been Mgii again In 2141, the next th, itfi,, aAfl 

unhandy to the coUecters^ aag it has entaile^ more tjlen ggito la 3811, or four hnndred Vtova frfqi 

time to unlock and close them than has seemed hooea- new,, ing' so along deem thremi^ thg bigM ',nt 

sary. What the Post Ofilee Department haa to mtod poHods hnndred 'ytorS frign o^ ^hb yeikto 



Gyroecope and mechanism carried on an bidependont cw conpled to 
the loeomotiva 



Ihe gyro-car, showing tho hoiaadng meehoalom wUdi on a M ss iho 
aao of n alow-^med gyrooesgM. 


principle in his home country, the experiments with emptied -pUh one I 


is the totriiductlon of a letter box which 'm«y bd gtiag idwiye, 


the models having proved so successful that the Rus- 
sian envornmeiit engineers have expressed a desire 
to eer the system in actual operation under normal 
conditions, with a view to lU adoption as an inex- 
pensive means ot transportation in the sparsely popu- 
lated dlatrlcts of the empire. 




Time also oBteM .Into toe ease, and It .hi.'4oB»itof - -'to to#! 
strated that toitoT>nirs eta be saved eaeb day, mafit SWS 'io#ltii|#to oegtnfW;^ 
trips may be 'made by the ooilSetors, ond bettor -tltos gh|tF,''iMtotodt*s. 
vice in toq ,lMtodltog. of msil osn bo had ^trlto 4 i.dtoMs* 0 
box Wbltoi wtU'bbrtott nii toe .toaa to bo tofeto. gMUgi ' tow teliviui 
ono msutoMlt.' - tolto'-AiiHtotollito ol #li 0 
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Beport Mufflen for Firearms 

Aa lBt«r«rttnff PWd of larwitloB 

O NB of tbe moat ctaaractariatic fea- 
turea of our era la the dominion 
wbloli «"*" taM sained over tbe brute 
toroaa of nature. The ataam engine baa 
tnuttlplled tbe atrength of hla arm a 
tbouaand-fold. The dweller In the modern 
metropolla acaroely paaaea an hour of hla 
working day without borrowing power 
from nature's atore. or tapping one or 
BB Otbee thread in that network of nerves 
Which has grown through and through 
our civilised oommunitlea, eatabllshlng 
connections everywhere, and uniting into 
one sentient body the entire natlo% For 
the modem roan baa not one pair alone of 
eyes or ears, narrowly limited to the per- 
ception of events taking place In hla Im- 
mediate neighborhood. Through a multi- 
tude of windows hla mind looks out over 
a horlion stretching from ocean to ocean, 
and from the gaalng eye, the listening 
ear, the news U preeently flaahod along 
tbe wires of telephones and telegraph, or, 
since but yeaterday, through the unaided 
ether, to a thousand conacloua minds, the 
soul of the community. 

This have science and the Ingenuity of 
man done for the arts of peace. 

But our present era is a child bora of 
wax. Some of the earliest applications of 
nature's Inorganic forces to man's use 
were made In weapons of defense and 
attack. If modern man has harnessed the 
unruly force of explosive disruption In 
motors to assist his peaceful pursuits, we 
call to mind that he first made use of 
this agent many years before the rise of 
modern Industriallsni, for purposes of 
war. The archer of yore stretched his 
bow by tbe strength of bis arm, and noth- 
ing but that strength was Imparted to the 
arrow preeently sped from the bow, With 
the advent of fire-arms an almost un- 
limited power was placed in tbe bands 
of each combatant, a power altogether 
out of proportion with hts own Inherent 


energies. Yet not without sacrifice was 
this advantage gained. The arrow files 
almost noiselessly from the archer's hand 
The blunderbuss proclaimed by a loud 
report 4h« origin of the missile, and* en- 
veloped the sender in a cloud of smoke 
which confirmed and amplified the evi- 
dence of tbe report, and at the same time 
for a space dimmed his vision. It is true 
that tbe modern gun, fired with “smoke- 
less" powder, In a measure avoids these 
defects. The report from a large cannon 
however la not only audible at great dis- 
tances, hut may, owing to ita extreme vio- 
lence, cause positive Injury to those sta- 
tioned In close proximity. The recoil of 
fire-arms also Is an undesirable effect, if 
only in view of Its unfavorable Influence 
upon the accuracy of aim. The escape of 
gases in Irregular eddies from tbe muzzle 
of the gun lias a similar effect. 

Inventors have accordingly for many 
years past endeavored to overcome some 
of these disadvantages. Tbe result of 
such efforts has been the production of a 
number of gun “silencers'' or “raufllers," 
of which some typicsl examples are shown 
in our Illustration. For some of these 
it la claimed also that they reduce the 
“recoil" of the fire-arm. To what extent 
this latter effect is realizable appears 
somewhat doubtful, for the recoil Is at 
least In a large measure due to the reac- 
tion of the missile, and this can not pos- 
sibly be avoided. Only that portion of 
the recoil may he reduced which Is due 
to the backward force exerted by the 
gases escaping from tbe muzzle after the 
expulsion of the shot 

A device which is designed primarily 
for this purpose of reducing the recoil Is 
shown In Fig. 4. It consists of an attach- 
ment to be secured to the mouth of a 
cannon, and made In the form of a prr- 
titloned casing, of annular croaa section 
Through the central channel tbe shot 
passeo out, while the gases rushing after 
the same are In a large measure diverted 
outward Into the chambers formed by tbe 


radial partitions, and oponlnK into the 
central channel Tbe portion of the aases 
so diverted Implngee agalnat the front 
wall of the casing, Ihua producing as It 
were a "forward” recoil, if we may be 
permitted to use I hts phrase, and in part 
neutralizing the regular (backward) ro 
coll. We are not aware that this device 
has come Into use, nor does It appear to 
possess the qualities which would make 
for success. 

The basic principle of practically all 
the other types of Blloncers Is the same 
The endeavor is to inipedt' the exit of the 
explosion gases from the muzzle, so as 
to convert their ordinarily sudden motion 
Into a more or less gradual progress The 
actual means employed In the effort to 
obtain this effeet vary considerably The 
device shown In the first cut of Fig 1 
consists of a valve which is aepressed by 
the sudden onrush of gases aftm the bul 
let has escaped The motion of the valve 
causes the partial closure of the bore, so 
that the gases can escape only through 
narrow ports iirovlded for this purpose 
The device depleted in Fig 2 consists of 
a casing affixed in front of the gun-barrel, 
and containing a series of baffle disks. 
These disks are each spilt by a radlaj cut, 
and joined together In helical arrange 
meat A number of holes In allneniont 
with the bore of the barrel allow tbe pas- 
sage of the bullet 

Similar In priiu-ljile to this device ate 
the Maxim deflector, shown In the luiper 
portion of Fig 9. and the same Inventor’s 
allencers represented Figs 8 and li> 
These may be said to differ merely In 
the particular shape of the baffles em 
ployed The baffle disks of Fig 9 are 
esiieclally designed to Imparl a whirling 
or eddying motion to the gases The 
“hollow ball" muffler contuins a number 
of spheres which engulf the issuing gases 
Bach sphere is held In place by shoulders 
In the side of the easiug, and Is of course 
provided with a hole in allnemeut with 
the path of the bullet. The lower dPtail 


view In Fig 10 shows one of the balls 
In seetion The median i lb si i vi-s to 
strengthen the spliere and pii'veni Its 
collapse under the Tone of the blast 

The deftectoi shown in Ui>' lowet Ji aw 
Ing of Fig 9 Ih dlvuled Into a nntnbei ol 
tells or fhambers through whUh a me 
dial! channel for the passtige ol the ]n o- 
Jed lie extends 

In each cell are disposed a serb-s of sta 
tlonary vanes oi blades, arranged as rep- 
resented In section on the right As the 
gases leave the muzzle of the gun and 
expand, they acquire, by the action of 
the blades, a rapid whirling motion which 
causes them to hug the wall of the t ham- 
Ijer. and arrests their progress In this 
way they pass somewhat gradtially from 
chamber to ehamlter and finally Isstie 
j with greatly reduced velocity 

A rather different type of di vIet' Is pre- 
j settled by tho slotted barrel shown In Fig 
.1, and the perforated muzzle seen In Fig 
7 In these forms of mutllei the plan is 
!lo provide lateial exit channels for the 
I gases, after the build has passed a snf 
flcient distanie along the ban el of tho 
gun The effed aimed at Is two-fold In 
the flrsi place, by allowing the gases to 
escape through a number of eomimratlve- 
ly small openings In senes, a somewhat 
gradual release Is secured And seetmdly, 
I since these gases Issue lalerully, and be 
fore reaching the muzzle, the disturbing 
effect upon the bullnl of the necessarily 
irregular blast from the muzzle Is at 
least In part avoided The Inventor of 
the form silencer shown In Fig 7 has 
sought to Increase the latter effect by 
arranging the ports in the sliles of the 
barrels at various angles, Bonn- radially, 
some Inclined, so as to luodtiee n diffnsi- 
blast and break tip the stream from each 
port 

The Inventoi of the silencer shown In 
Fig r> woiks on the theory that the re 
port of a gtin is due to the sudden Inrush 
of air Into the barrel, when (he vaeitum 
Hrsf formed by the discharge glvt-s way 
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under tlie preBBun' of the atmoaphere lie 
accordluKly piovldos a valve at the mouth 
of the catiiion, whleh Is opened by the 
iiiHh oiitwaid of the exploBlon gasea, but 
)b aiitomallcally cloeed by the Bubsequenf 
iiinihli of air Tlie valve hae a central 
apcitiire of moderate size, covered by a 
flap which opens Inward. In this way the 
Inventor alms to admit air somewhat 
Kiadually, so as to prevent or reduce the 
reiKjrt. This device seems to have a num- 
ber of weaV points, which will Iw obvious 
to the reader 

A muffler also workluK by means of a 
valve, thouKh on a rather different prin- 
ciple, Is that shown In Fig. C. Here the 
outgoing blast closes a valve ImmedlaUdy 
after the pasHuge of the bullet, thus Im- 
prisoning the explosion gases 

The problem of conHl nil ting an cfflclent 
gun muffler can hardly be said to be satis- 


tlons may bo used gratuitously by the 
government. In order to enoourago In- 
vontora, a new act has been propoaed, as 
follows: 

1. OompulBory expropriation of pat- 

outs for Inventions and improveraenta for 
use by the government or for general use 
Ib admitted owing to clrcumatances of 
Btate or social necoBatty — ^but not other- 
wise than for a remuneration according 
to a fair valuation 

2 Compulsory expropriation of pat- 

ents (art 1) may be full or partial, 1 e, 
referring only to a pari of the rights in 
connection with a patent. 

Compulsory expropriation of pat 

onts Is allowed in each separatn case by 

an edict of his Majesty A draft of this 
edbt Ifa presented for his Majesty’s opin- 
ion by the proper Minister or Director 
In Chief of a separate seetiun through the 
Second Department of the State Council 


In the manner eaubllahed In the herdla* 
after following articles, i 

7. If in the coune of three mflatha 
from the day of preeentattem by the prop- 
er department, In virtue of bla Majeaty’ii 
edict (art. 8) or decision of the Council 
of Ministers (art. 6), of a demand In re- 
gard to the compulsory expropriation of a 
patent, a voluntary agreement oonoeming 
a remunerallon for the patent which It la 
Intended to expropriate will not come to 
conclusion, then, for determining the 
amount of this remuneration, a special 
committee la formed under the pres- 
idency of the Minister of Trade and In- 
dustry, the staff of which Includes one 
member each from the Ministry of 
Finance and Trade and Industry, the 
States Control, and the department which 
has raised the queatiou concerning the 
compulsory expropriation — if this de- , 
partineut has no permanent represents- 


Infomatiite txiia pUhm and p«ys«ngi 

10. m d«t«rmia|ag the Msooat of 4>fr 
tomwMrathm tor the patsut tviyWh la 
Intended to exproprlato. Om 
( tuailtles of the Invention or Ittgtfg’inliBfllift 
and tboee advaatacee are taken li^ opA- 
slderatlon which the owner of the patent 
had reason to expect from hie hayentloa 
or Improvement. 

11. The remuneration tor the eompul- 
Bory expropriation of a patent may be dO- 
termlned by the committee in the form 
of a single payment of the whole amount 
or on the condition of paying a part of 
this sum immediately. While the bslanoe 
of the remuneration may be dependent on 
the results of the tests In connection with 
the Invention or Improvement or the ex- 
tent of the consumption. 

12. The decision of the committee 
about determining the remuneration Is 
considered final If the owner of the pat- 



UEVICES FOR SILENCING FIREARMS 


fai'torllv BoUed Wc leave It to the 
reader to pick out Bome of Ihe Bborteom- 
IngB of (ertain of the de\lreB shown In 
our Illustmtlon lint the llrst requlBlte 
toward making inhanceH In mu arl Ib a 
faralllarltj -with all that Iihb been done 
up to the ])reHent date And from this 
standlKllnt It la hoped that our brief 
review, gathered fiom a nuniber of pat- 
ent speclflcatlotiK, mav be found Hcrvice- 
sble to inventors 

A Proposed New Russian * 
Patent Law 

U NDKR the existing IluBBian laWg, pat- 
ents are not granted for Inventions 
of Importance relating to nninltlonB of j 
war and to defense of the state, wliich 
ean bo Abed only by the government For 
Inventions and Improvemonts relating to 
articles ustld In the army, which can also 
' l>e employed by private persons, patents 
are granted on condition that the Inven- 


4 Allowance for the expropriation of 
paleniB may he requested conditionally 
before It Ib granted, but only on receipt 
of a certificate of protertlon by the In- 
ventor or his BticcesHor (art 1987 lOf the 
Statute of Industry of 190(1) 
n In extraordinary cases, urged by 
the re(|u1rements Of the defense of the 
sUte and public safety, compulsory li- 
cense of a patent may be allowed tem- 
porarily by decision of the Council of 
Mluistora, on condition, however, that In 
the ootirse of two months after such a 
decision Ihe proper Minister or Director 
In Chief of a separate section should 
hand in a request in regard to the com- 
pulsory expropriation of a patent (art, 8). 
in (he case” of this request not being 
granted, the compulsory llcenss of the 
patent Is Immediately Stopped atill Its 
owner Ib notified of this fact. 

The remuneratltm for the eompul- 
sory expropriation of a patent (e deter- 
mined either by voluntary agreewegt or 


live in the valuation committee. Mem- 
bers of the committee are appointed by 
the proper Ministers and Directors in 
Chief of the separate sections. If the 
question In regard to the compulsory sx- 
proprlation has been raised by the Min- 
ister of Trade and Industry, a special 
person la appointed to act as pregldent 
of the valuation committee by Imperial 
order. ' 

8 The owners of the patents which It 
Is Intended to expropriate are granted the 
right, of presenting written as well as 
oral explanation to the committee, per* 
BonaUy or through attorneys. In regard 
to the day when the ■elttlngs of the coair 
mltteeS' are to commence, the peremia' 
named are advised by notices, and thste? 
non-appearance on the day of the euaht 
^ttee sitting does not etop the aSeeting 
of the valuation, ; ' 

9, Tite oonmiittee him a right ’Id 


Jbnt has not handed In j/x appeal against 
the valuation of the committee within a 
month's term from the d^ be has been 
notified of the decision Complaints In 
regard to decision of the committee 
should be presented by the owner of a 
patent within the term mentioned above 
through the Minister of Trade and Indus- 
try Into the second departmenl of the 
State Connell. On exemlnation of such 
cases by the department they are directed 
tor confirmation by hu Majesty in the 
way establlehed tor this. 

18. The eipensee Incurred for deter- 
mining the nmouBt of the remunerntloa 


- - - i 


^ 'toanaernfloB tor the )|>hteii*ii to be 

expteprtetM to ^ .bb pniA. 

In order to ohtate Ug»l Srim, thtt iot 
ki^'.he 'HWC^inua n 'the ttoati.. 
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ntentOdOmeB, 

A OMtantl Chidb— It U ault« Incon- 
y«ni«Dt, whaa ftsarlng tb* time oi work- 
men, to tmve tbe time exmreaeed In hours 
tod minute*, which is a duodecimal 
syntem, while the labor is paid for In 
dollars and cents, on the decimal system. 
This difficulty has been very simply over- 
come by an Inventor In Louisville, Ky., 
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who has dtted a clock with a face show- 
ing the ordinary twelve hour numbers, 
and outside of this ten divisions repre- 
senting the decimal system. The time of 
this clock is read not in hours and min- 
utes, but In hours and tenths of hours. 
For Instance, a workman starting a Job 
at 9:80 would be recorded as started at 
9.C. If ho completed the Job At 12.3, 
the difference In time, namely, 2.8 hours, 
Is evidently far more simple to calculate 
than it would be were It expressed In 
minutes. 

Device for Taking Up Black in Tiller 
Ropes.— The tiller roiMs of small craft, 
such as motor boats, launches, and tbe 
like, are quite apt to stretch with use. 
so that the steering wheel has consider- 
able baok-laah. This makes It necessary 
every now and then to overhaul the 
steering gear and take up the slack in 
the ropes. To overcome this difficulty 
and permit of taking up the slack with- 
out any trouble whatever, a double wind- 
ing drum or bub has been provided for 


Brief Notes on Inventions 

Curious Anticipations. —Many peculiai 
anticipations have been cited sgainst pat- 
ent applications. At one time a Congress- 
man took to the Patent Office a lock In- 
vented by one of his rural constituents 
The look was an exact ropy of a lock 
i figured In ‘‘I'rlcc on J.ocks,” abowlng the 
lock used ou a gate of auclout Thobex 
thousands of years before Christ The 
Congressman, after examining tlie illiis- 
tratlou which wan shown him by one of 
the offlciuls, exclaimed that he didn't care 
who that fellow from Tbelies was, ho cer- 
tainly stole it from his constituent. On 
another occasion an application for a 
patent was filed for a flower basket whose 
construction corresponded In detail with 
the scriptural description of the ark iu 
which Moses was placed in the bulruBbes, 
which, we are told in the second chaiUer 
of Slxodus, was an ark of bulrushes 
daubed with slime and with pitch. This 
is also probably the first recorded in 
stance of a reinforced concrete structure 

The Chinese “Yankee.”— The Chinese 
are said to have luvenied spectacles as 
well as to have been the originators ot 
the chief of all arts, printing, tlie 
mariner's compass, peculiar stoves, chain 
bridges, silver forks, India Ink, chain 
pumps, winnowing machlncb and, sad to 
say, it is charged that instead ot wooden 
hams originating lu Connecticut, they 
are also monuments of Chinese Inge- 
nuity, and one writer long ago said, re- 
ferring to the wooden products, "Ihey 
are so adroitly constructed that numer- 
ous, buyers are constantly deceived, aud 
frequently it is not until one is boiled 
and ready to be eaten that It Is discov- 
ered to be nothing but a largo piece of 
wood under a hogs-skta" 

A Valnable Patent.— It Is rumored that 
In a recent consolidation ot large elec- 
trical firms, the schedule of assets of an 
absorbed company included one iiatent 
which was valued lu the trausactlou at 
8960,000. 


BXCElfTLY PATSSTED IHVENTI01I8. 

Tlictic coliininR arc oinm to all imti’iiti'cs. Tlie 
Iiotlc-K nil- fiiMcrti-iI liy eiK-cial nrraiuti'Uii-nl wit/i 
the Inv, iiltirH Tituik apiillentloii to tlo- Advpi- 
tUlns lloiiiirtmiiit of tUe Bciknumc \MKUicAit 

KlMtrlral UovIcpk, 

El.KfntU' HWITfll !■ I McNallt. 
Iiiinliip. town The liivnilloii nltiloH to anap- 
swll<‘lii‘i* for cloctrlc clrutll>i, iiml lx no do- 
Htinxd iiM to lirliiK oil!' or inon- liiiiiudi ciroiiltH 
Hiicd-MNlvvIy into uiid out of uxv by uuullnuuuB 


K Bixtiii, rnrtlnnd, 
llltiiil rated licri'Wltli 
the hameti of hitmeaS 
p and aklrtu, openbigs 


SNAP-SWITCH FOB EI-ECTBIC CIBCUITS. 

loiatlon of tbe awlteb, or to mt off the <1 
, IIIIH eullrelv The iippaiiilUH iiaea hleh hi 
low lontaeta arraiiKwl to hi < nuniiod lu noil 
of niiiiH dlMpowd ou the nwIIiIi apliidle Ihe 
urniH eiisatp* vaihiiiM conlaeta whhh are to 
net ted with the hraiich divulta to Ih' cu 


helnK iiiovlded to )ieimll (he lianii'H of a collar 
off the tit- |„ pKi,.]],] thioueh the linuMiiu The rtevltc la 
•K hleh Hiol loiapted for toe upoii draft aiilnmla, iintl can 
od lu tteilex |„, „r i,.nioMil tir,i ipilrkl} without 

liidle llu'HP inpiirlnB an\ allt ration In the liarueaH, In 
lill are ton- i,j,||.r to miike It lit iirnpeih and uilhoilt 
to Ih’ con- net I'HHlIa line Ho' c tterclKc of Bpialal aklll 

f'OMBlNKI) COHrASH ANI> TtlTl I.ISK-1- 
NNirnPU.m, (I WvAlT, I'eitrl, Idaho The ihulu llliia- 

trh lenlliTh heriwllh iii.n he used for tertain work 

lenllt la eii- ^ BUbatUiite for a franall and will bo 

' Bufi'i •'•nil} ||„||,|) eouveiilenl lor locnlliig uiitl InvlnK out 


Legal Notes 


Devlee for TaUng Up Stock In 
Tiller Ropes. 

the steering wheel, the two parts of 
which cure provided with Intermeshlng 
teeth. Normally, these teeth are kept In 
mesh by means of the nut that retains 
the steering wheel on Its stud. When It 
Is desired to take up slack in the ropes 
this nut Is loosened, the two drum sec- 
tions are moved apart, and one Is turned 
with respect to the other until the tiller 
ropes are drawn taut, then the two sec- 
tions are moved into engagement again, 
aud made fast by means of the nut 
Bedy-supported Mirror Bracket.— The 
accompanying drawing Illustrates a re- 
cently patented device, which should bo 
of particular Interest to those who do 
their own shaving. Tt consists In a 
bracket for a shaving mirror, which Is 
BO forihed that It can be hooked over 
one’s shoulders, bringing the mirror In 



a eonyenlsnt position tor shaving. Thus 
‘isaslppod, OBO ana stand In the most 
iitn^Io poiiitton noar a w^tndow or 
ttifttt. Tt* tototo may b* Itolad into a 
^ It <^';;iM9lMd In 


Tho Voluminous Expert. — The abuses 
of expert testluiuiiy am exporlcnct>d iu 
nearly all forms of litigation, but no- 
where more than In that comprising 
patents. In patent suits fretiuenlly tho 
feea of expert witnesses coustttutu a large 
iKirtion of the cxporiso, espet tally when, 
as sometimes occurs, ono side seeks 
to corner all the expert witnesses, who 
are especially skilled la tho paititiilar 
art Involved iu the patents lu suit A 
well-known Pittsburg patent lawyer In 
conversation with the writer, In com- 
mentlng on patent litigation, ruinaikcd 
that very few jieoplo could afford its coal 
Wo recall bearing an atloruey for one 
of the largest roriKiratiuns of the liniicd 
States, in charging delay ou his opposing 
counsel, assert that the latter, and it 
was not denied, crosB-examined his ex- 
pert witness for twenty-eight days 
when, after qualifying, be was oiilv 
asked one question ou his direct exami- 
nation. Possllily If be had been asked 
two direct questions, the cross-oxamina- 
tlon Would still be going on. Cannot 
some ono devise means of dispensing 
with expert witnesses in patent litiga- 
tion and thus reduce the cost in a very 
material degree? 

The Government and Its Inventor Em- 
ployees.— The law approved on June 
26th, 191(1, aud vesting in the Court of 
ClBlms Jurisdiction of suits to recover 
reasonable eompensation to tbe owner of 
a. patent for tbe unauthorized use of tbe 
patented Invention by tbe United States, 
contains the provision, thought by some 
to be unreasonable, “Tliat the benefits 
of this Act shall not inure to any pat- 
entee, who, when he makes such claim, 
is In the employment of service of the 
Government of the United States; or 
tbe awlgnee of any such patentee; nor 
shall this Act apply to any’ device dls- 
ooverSd or Invented by kuch employee 
daring tih* time of Ids amployment or 
snrvio*,'' 


rliarxo t» lx- iixcd iiiidci siilit ut a coiixidi'i- 
alilu dcpili ot iiii'XHUii', wlihoiil daiigtir ot tlx 
priuiliig ut Lbargi.' Itoltig xpulU'd. 

Heating and Lighting. 

TAItm t’ONKENBEU — « M nii,<iKii, 
Chicago, 111. Among the principal ohjcttx of 
thix Invcntlou arc to provide a xtriirtiiro 
S'her.dn the mounting of the opi'rative partH 
lx Blmplinod, to provide a xtriielure wherein 
the JoIntH and poxxlble leakage are mlniatlzed . 
to provlile a Btrucliire when In lx uviddid the 
poxBlblllly of larrvlng over ll<|iilda hy the In. 
rUBhhig gnMea, to provid* ineaus I’oi Inip- 
Iplng and elltnlnatlng foreign gaxex and alinox- 
pherle all from the appaiaius 

Household lltllltles. 

nriACKKT mu HTAin UODH A\I> THE 
I.IkE — .1 Khoiihu. N<w Turk. N t Tlx 
,ili|e<l 111 thlB taxe N to prmlde n hraekel 
oiriingid to permit eonvenlenl opi'iilng of tho 
liiueket (or tho liixeillon or iiinoval of the 
khI, or eloxlng and loikliig of the hriti kot to 
pi event uieldenlal delaehiinut ot the rod or 
loxing any of tho partx during tlio mnnlpnla 

.lAlt lltfl.nnil II 1' I'niniMoA. Keokiik, J 
Iowa The object here ix I,, piovido a holder ^ 
lor tonvenleully and leinovaldy holding pro- , 
xervlng JiiiH and tlx like To aeonnpUBh tins, 
nxo lx txude of n fiiiiue liHvllig dininetrleallv , 
iiclendtng iirinx honixl tog,.|hi'i at their ctn- ^ 
tiiil troKxIng and teiniliuttlug lu fiixteuera for 
Kixniing the holdcT, tlx xpiice hetween the 
IIMIIK Ixlng ixhilited to lei.lve prewx’Vlng Jiirx • 

ttl.ViMiW S(’UJ;i':.’'l - 11 riAiiatin, Spciknne, ^ 
Wash Thlx Inventor hax provliled a form of ^ 
gnldo xliipx to lx iiltlved to a window, whera- j 
In tlx xtieiti may hi arrnnged In a lower or ^ 
nppei poxllloii ux di Hired, devleex are pro- ^ 
vlded to hold Ihe xi n i n agnlnxl too freu a . 



mining ehilnm and for Iraelng IltieH In gco. 
> nil It conBlBlB of a ciixlng with a eompaas 
lit the tup and a tape line onimged below or 
iiroMiid the eompiixx, the eaxing Inlng furthar 
pruvlded wtib. xlghiB In dinnn'lrli ill ultgiimant 
therewith, to direiL the lineman In the iiroper 


tor ailing the inpx on niiiiliinei v, with lubri- 
cant in n Beiul Holld or Ihiiild form It Is monj 
puiileularlv an Iniinovi nieut In xteealled 
"Kienxe-gnns" in whieli tie xeiew lliiil oper. 
ntea the Blldiihle pixion Ih piovideil with a 
devlee adaiited to engage the thieiiiiH of tho 
XI row and Ihnx nerve lemporuillv uh a nut. 

TVl'E WUri’EU I'XIU THE lU.l.NI) -.1 ('. 
llEArKU, .Tolh’t, 111 The aheet of pii|ier Ik 
plawd lx>tweeii the Bei tlonx of the ruler, and 
tho 1 ) 1,1 lux Ih fuieed ugiilijxl the paper throiigh 
opealugx, from right lo left, eni li elinraelar 
heing formed h.i the pioper gionplng of tho 
pointx. Whin (iiinphled the pnpi r lx re. 


hCrEN’ntIC -It M t'ljiiia, Webb City, 
Mo. The Invention pertahin nioio piirtlcularly 
to tlml tvpe of eneiilrlr whleh provldex for 
the BilInBlnienl of the eoeeillrli In rexpeet to 
tho Blnifl BO iix to viiry the eeei.nirlelly. It 
II latex mole pnitlenlarly lo the type of eeccu- 
relc Hhow n in ii pi lor piifeui giiinled lo and 
a prior ttpplliiillon nieil by Mr (Tnrk 


xliigle pliili' holder for xiilia, mient OApoxure tn 

plate lu the iiiiigarliie witlinnt reiiulrlng the 

iiae of a dark and pemiltting tho imer 

III develop Hie exposid plato at hla eon- 

i.iyriD nisTiiim'TiNo iiitiiBit i d 
ttix-iin, Oambrldgi'. Ma«« An objeet of the 
iMvenllon U to provide a devlee for attaib- 
nieiit tn buttlex, for evenly and aiitonmtieally 
dlxlrlhiitlng the Ihiiild eontenVa of the bottle 

iiiirl for effeitlvely legiilntlng the flow of thv 

DEVlt’B KOn KAHTENINH THUS TO 
HAMES.- S. J. I,rrx. I-!l r'orinl. Cal In tlila 
eaxe Ihe Invention relates to meanx for Beenr- 
hig tugs to hamea, and. It has for Its object 
tn providing a fSHtenlng which may he readily 
used to si>eura to tbe hamea the tnga, with- 
out weaktming the tugs by atltrtitng and 
without tbs nooisslty of depotMUng upon tools 
other tbsn tboao of tb» stmplSBt kind. 


veutlou lx to prill Idi ii fuihoielei having a 
eiip-shnped mixture inlie. Inning ii double flat 
HI, III whereby the oli and guHoIeue are abut 
off Bliniillaio-onxh ninking it Ideal for two- 
c,icle enginex, ax no olJiei check valve lx needed- 
JITTFEI.Ell .1 V I’tanii'K, Oeorgetnwn. Ky 
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1 /row ]W0e 

||g^ l|i|> «qt»M frindlju. tb« n»»l R<iur. 

tSf/t, lnt« k hopper on the floor below. 

J]PU» frtadlnc aibntt le another novel 
Miore of the mill As alveafly stated. 
Mfl^ all the material of which It was 
etmgtchoted wu “homs'made," but even 
;ow vaa Mt etronfl enouch to revolve 
tlie granite grindstone, as it is a foot 
th!^ and six feet in diameter, with a 
heki for the driving shaft only four 
iBOiies square. Wilbur solved this prob- 
iW by making a oooiblnatlon shaft. He 
1^ a bar of iron forged In Bugland, 
of the length required and of a width 
that would exactly lit the bole In the 
eteae. He eet this through the stone, 
the lower end being buried In the 
ground beneath the mill, thus anchoring 
the shaft Above the grindstone the Iron 
was tsstened to the wooden shaft by 
the ends together with a heavy 
Iron “collar” or band. 

The method of applying the power 
generated by the wind wheel, and the 
spair and eapetan system, are as Inter- 
esting ss the way in which the grind, 
stone Is turned. The operation of the 
spar baa already been explained. The cog 
principle la again used, however, in Its 
oonneotion with the mill. The upper 
enu of the spar, which projects Into 
the mill is connected In this way with 
the hub of the wheel, and as the spar 
(a turned by the capstan, this aids In 
keeping the wheel In motion. The shaft 
of the wind wheel framework extends 
to the center of the driving wheel, and 
turning by the action of the wheel as 
driven by the wind, communicates power 
to the grinding machinery In this way. 

As it la necessary to control the force 
of the wind at tlmaa when the velocity 
ia too great, and the wheel might be 
damaged by turning too rapidly, the 
bul,Vter of the ,mP| designed a crude 
brake which countoraote the force of the 
wind and controls the speed of the wind 
wheel when neoepsary. It consists of a 
heavy oak beam, to one end of which a 
box of stone weighing several hundred 
pounds Is attached by a rope and a pul- 
ley. One man can raise and lower the 
box, so carefully Is the weight adjusted. 
The end of the beam projects under the 
shaft extending from the hub of the 
wind wheel Into the mill, it Is held 
loosely In a rope noose, and when It Is 
necessary to check the speed, the box of 
■tone is loosened and the weight presses 
down. On the principle of the seesaw, 
the other end movee up and preases 
against the wind-wheel shaft This brake 
la also used to stop -the wind wheel at 
night, or when operations are suspended. 

The capacity of this mill ia ton bushels 
an hour when operated at its greatest 
speed. But one man Is necessary to 
perform the operations. The arrangement 
about grinding corn is a custom handed 
down .from the older days. Farmers 
bring the grain to the mill, and when 
It is converted into meal and weighed, 
each farmer glvef the miller three quarts 
out of every bushel of grain which Is 
ground, or about ten per cent. 


Two Now FVench Aeroplanes 

iOontinu^d frm. popo dd.) 
verso stability duo to the k&-«g.glrders 
wfliriii Tsssmbls the tetrahedral ceil— the 
mnst atable lorm of supporting surfsee; j 
nnfl (6) saas of pafembUttg and dis- 
tuMsnlMlng of tfle madhlne. ! 

In vlsw of tlM supporting power and 
.ilabfliatng sSsot of the trasesd glrdsra 
• tt id intoroatlilg to note that Mppoaing 
the mnohine to flg at a apesd of miles 
nn hour tvtth tlw doth on. tt this werq 
the girders tiMtngalvwi wouU 
ma/mautf gupport the flw gmuHle at^ 
.;A:li^'Oflfl0.ilrilOB‘tNkko«lr. t|"tt'far« 
'mW 'O to tflaSi wings, 

^ It 'ivnifld 'thtowfiwn he' 

: MRU* .fliannukikir 'tM 





of the aeroplane would constantly in- 
ersase to 120 miles an hour or more. 

Some two or three years ago Santos 
Dumont constructed a small biplane hav- 
ing Ite supporting surfaces set at a 
sharp dihedral angle. Wood was used 
for the aeroplane surfaces, and It was 
'bought that this machine would be very 
speedy. The supporting surface was so 
small In proportion to the weight that 
It was difficult to attain stifflciBUt speed 
for a sustained flight, and almost at the 
first attempt the machine was smashed 
and abandoned by the daring Braelllan. 
The Paulban biplane with reefed wings 
would be a direct deecendant of Santos 
Dumont's wood-surfaced flier, and the 
possibilities of the latter machine flying 
under bare poles, so to speak, give one 
an Idea of the else and speed of the aero- 
planes that will undoubtedly be devel- 
oped In the future. 

Mbnioy with the Mimic 
Left Out 

(Continued from page 87.) 
and sucks out the Juices. It has been 
suggested that the monkeys might be the 
destroying angels who weed out the 
“unfit" that do not come up to the stand- 
ard of appearance; but in northern Cey- 
lon, where the monkeys are most abun- 
dant, the form of these butterflies that Is 
most abundant la the supposedly “un- 
protected” one; whereas the protected 
forms — the “mimics"— occur where the 
monkeys are scarce. 

One particular group that Prof. Pun- 
nett worked with was the genus Papitio. 
One species, P. polptet, has three dis- 
tinct kinds of females: one of these re- 
sembles the male, and of the others each 
reaemblea a distinct species of Papilio— 
one P. hector, and the other P orisfo- 
lochim. The two latter species are sup- 
posed to be the “models," on account of 
their poisonous or disagreeable Juicee 
and their more brilliant coloration 

In these, as In other coses of resem- 
bling pairs examined, the rosemblaiire is 
most striking when the specimens are 
prepared (as they are in (wllectlons and 
museums) with the wings spread out 
showing only the upper surfaces, and 
generally concealing the bodies. In 
tbeir natural surroundings, and espe- 
cially while on the wing, the resemblance 
Is much loss; and Prof. Punnett was 
able, after a abort stay on the island, 
to recognise any of the species that he 
studied at a distance of from ten to fifty 
yards, by the appearance during flight. 

It is highly probable, he thinks, that any 
of the supposed enemies, brought up 
among theae Insects, should have no 
more difficulty In discriminating between 
the different species; eepeclally since, 
according to the doctrine of natural se- 
lection, the very existence of the enemy 
would depend uimn recognisable suitable 
material when he sees it 

Borne of the difficulties of the “natural 
selection” theory for explaining the 
origin of three distinct forms of females 
In this species, or, fot that matter. In 
any species — and there are many— that 
shows females of two or more forms are: 

1. Blight vartatlona from the original 
pattern must be suppoeed to have suffi- 
cient protective value to determine that 
the Individuals possessing the particular 
pattern variation In question should sur- 
vive In larger proportions thsn the ortg- 
insl forms. 

2. There are no Intermediate forms, 
such as ws should expect to find If the 
new forms arose gradually through thej 
aeoumulatlon of minute differences. 

3. The frsqnent abssnps of ths "pro- 
tsetlve" mimicry among tbs malss. 

4. Thsre are many spsetss of Insects 
tkat have two or more terms of the 
female, without say partl'salar mimicry, 
or other disooverslfle advaaiftfe. 

6. Jt is assumed that iglaute variations 
«t all sorta can be tokerltod; tkla has 
not ksan dsmonstratsd. ' 
fm. Fttiuwtt kk explaaktloB 

flto flbMk “mtotoktag" lisktoisa that Is . 


Every 



Dewar Trophy Cadillac 


As a iriatl**r of fiit’l, «f arc singularly iixliffcrc-rit iiboiil our ohu 
acc-ouiplisliiucnts. 

We make a sevt-u-days' »oiuk-r of our pngiiiet-riiig triuiniilit, and 
then — forg<-t thoni 

In Kiigland, tlu-v are ntill dihCUHHing the fact that ii niiKlLTaUt- 
jiru-od Anii-rwaii motor i-iir won the world's tro)ili\ for fine 
maiiufai-turing, two years ago 

And. In nnlity, that was an achievement worth while. 

That Ainerlcii should Invade the oltl worhl — and give that old 
■world UII objeet-le<4Hi>n in Ktundardlzntlon was signifieunt 

It was signifieanl, because standardisation meetis painstaking earn 
• — means devnliu-i to seemingly trivial detuils—meiins iiieiisure- 
meiits minute bevoiul optical iierccption - iiicaiis. in short, Ihe 
very things in which American iiiaiiiifactiinTs hiivi- been as- 
HiiiiKal, by Ihcir continental critics, to be iiiori. or less shiftless 

Thum ({ualities, embodied In the CudiUiu', were a soim e ol sur- 
prise abroad: btstiuse they were seurccly expected in an Aim-ri- 
enn product. 

The 8ul)j«>et has recently been revived bv British lei hmeiil writers, 
and it IS of inten*st to every man who owns, or eoiiteiiipliites 
owning a motor car. 

Any motor ear whieli docs not Incorporate to a gn-iitir or hws 
degrtsi the pns-ise qualities which won the Dewar '1 ropliy for 
the Cadillac is not, in the last analysis, a giaal value for the 
money it costs you. 

The qualities which won lhat trophy Insure long life iii the car 
— liecaiise tlmy eliminate looseness, ill-fitting jinrts, wiiir, mill 
friction. 


They explain the really ]>iienomcuaI reconls In low eosi of upkt-e 
wineli have been rejsirted iii all jiarts of llle coiinirj. 

From nuinerons i dies eoiue specific rcfsirls nffording conclusiv 
proof III tins respisd, but the tabulated figures from Miesi elln 
lire mereh typieal of the experiences all ever thi world 


fk), os w-c started out to .say, tlii‘re is valid rtasoii for Ihe rmviil 
of iiitertnt ahnsid in the wmiiiiig of the Dewar Trophy by Ihc 
(kidilUc. 

There is valid reason for reminding you of it. 

There is valid reason why' ymi should bear it in mind when you 
come to buy a motor car. 

SUndardimtion — Intercbangeabildt of parts — anti the iw'rfect 
aligiinieiit of all these iwvls slimild Iw the first law of motor 


It expl.ims the CadillaL 
It explains why you sii 


Price $1700 


CADILLAC MOTOR CAR COMPANY, Detroit. Mich. 





I wim trrMng to oAmUtm 







SClEinriFlCAMERiaN 


rotuniAd from tl» tprlBg 
^ ^atwr VMMl OA Aw bMd. 
itr« Mtlpc, tAe Qldw one 
' Aw Aftnd to reotdve «. Aowl from 

%ltA tAo »l»y« group we IflAW tAo 
4A^jA«d fimtei end take np for e Auty 
AA*d(>A tAe ladlniM of Mekloo, wAo are 
npKOeated In tAe nent picture by a 
^•dp of Gocope fndUni, of tA« Sonoran 
AtAnte provlnoe. They oocopy the lower 
Tklley of the Colorado Hlyer in Mexico 
from the international boundary to the 
head of the Chilf of California. They 
were vUlted by the Spaniarda as early 
aa 1640, but retained their prlmltlTe 
aharaeterlatlce up to about 1800. They 
aiibalat largely by meana of agriculture, 
feeding partly on game and llah, with 
yaidotta aeeda, fruita, and roots. They 
dwell In scattered aettlementa, usuall.r 
oontalning from one to about six bouses, 
i'hey wear but little clothing, the men 
until reoent years using only akina, while 
the women dress In petticoata made from 
the Inner bark of the willow. They 
habitually paint tbelr faces, and are also 
tattooed to a moderate extent. In the 
picture ia seen a young man with bow 
and arrow engaged in teaching a boy to 
shoot The woman is pounding^ cam 
in a wooden mortar, while the young 
girl carries the baby and la evidently 
interested in her brother's lesson in 
shooting. 

Again traveling south we reach the 
hlaya-Quichd tribee of Indiana in Ouate- 
mala. They also occupy parts of Cbltpas | 
and a small part of western Honduras. 
These Indians were at one time the 
most highly cultured of all the native 
peoples of the Western Hemisphere. 
They dressed In delicate fabrics, buHt 
huge terraces, and stepped pyramids sur- 
mounted by buildings adorned with 
soulptuiws and paintings, They were 
distinctly an Industrial and artistic peo- 
ple. Tholr paintings and sculptures 
treat of religious sublects, and are re- 
markably free from scenes of blood and 
slaughter. At the present time there are 
several hundreds of thousands of tho*e 
interesting Indians in Central Amedca. 
The family group here shown includes a 
man with his staff, bearing a net filled 
with fruit, a woman working at the 
mill, another woman carrying a basket 
of fruit in ber right hand and a gourd 
bowl in the left, while the girl walks 
by her mother, holding a decorated gourd 
vessel of globular shape. 

Another interesting group of Mexican 
and South American Indiana follows. It 
consists of three figures, a woman from 
Oaxaca, in southern 'Mexico, and two men 
representing the Piro and Jlvaro tribes 
of the headwaters of the Amason. The 
woman la dressed in a skirt of striped 
native-woven cloth. The upper part of 
her body Is covered with a tastefully 
decorated tunic and her bead Is pro- 
tected by a long sash or "veloso." In 
her left hand Is a red earthen drinking 
imp. while In her right are two gourd 
vessels. The man on the right Is s 
Piro of the Arawakan family, which is 
of special interest bsoause tribes spesk- 
Ing the siitoe IsAgnage were met with by 
Columbus on hit first .voyage to America. 
The man at the left belongs to the 
Jlvaros, who, live an the headwaters of 
the river MaraSoa. His* leather Alrt 
and bead dresg an tasteful and* brtlUant, 
onamented. with teeth, beetle wings, and 
sesds. The clegaaee of Ala oostmue 
hardly comports Artth the fiisroeneM of 
bhi nhtnte, foV this Is one at the most 
sggresilva of, All Ihdlan tribes to Sdntb 
Asnartca. They are the fawtow head- 
Aditotrs. aitd eae of thetr borvlble ons- 
M )|s to presarve tha driail AsMs of 
saamisa. 

’l^'lagt hlotiire shewa a «i»en» «f the 
;teii^he the 

djAiAft 'arajlM' af M-Aolhern. 

'the 

'omm ttAAit' 'tohtoVor 


Indtons of the United States. They hunt 
the guanaoo. the American ostrich, and 
ether animals on horseback. The group 

shows a family Just breaking camp. Tbe ShMiid tavestl|^ 

man, wearing a robe of skunkeUn, with 

holas to his hand, ia ready to mount his ! 

horse. One woman has already mounted, wiiuuBa,Bra«*ani 

and tbe boy Is assisting In completing ■ 

her outfit. The second woman is rolling ;;; ~ ~ . j to loae Poomsme 

np skin robes of the household, while YOllllg Men Wanted w^sui^ 

the little girl is haltering the pet ostrich, Ongm^ud dmlap«i br P»vw Ot 

the tohy meanwhile sleeping to Ito cage- 
like cradle. 


Every User of Blue Prints 

Shraid tavestliite tbe New "EXPRESS” System of Bine Priallof 

AiOoaalic, m«m b*r th« cot One boy doei ihn nrark of foni men ll nul-M Blu« Pnntt, BUcIi PriaO and I 
BnwaPriali W^Ayoraitht- malm pneti any Irorth For uicn al Blue Pnni Pnper w« mmir I 
‘ ' m. Thtt.tprw^tlrmSMtMontu- Loliuk^laln. I 


like cradle. | 

A New Metal for Aeroplane 

^ . , . THE BhVBf TME EXPEIT C0„ 

t/onstruction t env Mua KM., M 


AliUUi4S10 IIS-tMirartkCliaUaW Crllmlur. etaupuury nnil Matli.u inw to 

WwcffisivacoftBtihhTeuiA 


From Ow EngUoh Correapondent w Your PATENTS 

One of the chief chemists In the labors- lllCOrDOrSll© Poiynlu!® 
tory Of Memirs. Vickers, Sons A Maxim. „u “mneoaS.,!:, 

the well-known British armament manu- bnuacuaayimcrt. Bltuai.SyU>inndlarmitorniakinc«<Klc 
facturers, has recently perfected an Vp ' 

alumlnlum-alloy which has the strength »“» ‘boatwd cnamaim. auntaam, Amr i-nk m Ari»»d 
of mild steel, and which is only slightly STODDAID BextOOO 

heavier than aluminium. This new al- ^ 

loy, to which the generic name "Dur- ^ 

alumin" has been applied, la especially 

suitable for the frames of aeroplanes and j SKEETER ""AeroplsnT" W . . > 
the cars of dirigible balloons, where km mu Sdwto to faam «• n, with a Jmrlm, 
combined lightness, great strength and 

toughness are so imperative; and Inas- iport‘ Sk—nirMiiMithi-t om.,^ so fmtt. 

much as this firm la now actively en- 

gaged in the construction of aerial vos- ~ ‘ 

sets. It Is being extensively utilized in J|^^^_^^lllBKlCAT[CVa*' 
connection therewith. The alloy con- jmjTTr||7|TTB ANYIHINO 
tains upward of SO per cent of alum- aMjBifygB « iv 
inlum, hmi a specific gravity of about 
2.8, and a melting point of 660 deg. C. Let Ut Do Yoor 
(1,202 deg. F.). Its physical properties jrj| , : 

are secured by special treatment which fiMMtgrtnrmg 
la well under control, and may be oh- T5??^ 
tained for any purpose for which It may 
be required with a tensile strength of 
40 tons {ter square Inch with very little! 

elongation, from 28 to 30 tons per square . 

Inch with 16 per cent elongation In 2 oomMMti^'eMlnlrHo£*!ru|M ^ 

Inches, or 26 tons per square Inch with j **o£™i1iuo»!h,”’ M»yy 

an elongation of about 20 per cent In 2 1 ’’ — — 

Inches. Although primarily evolved for | ffSIQSGCflDB^DSUBBDBI 
the rigid parts of aerial vessels. It has IHsjQQy^^KBir'TutRtnEMTiCSS 
been found that the alloy Is eminently ^ 
suited for the fabrication of any article 

usually executed In aluminium, either I ■>»«{** sitiMdS^ nTydawf^ruiiV oudfiillSf £td°w 
for military, domestic, or commercial ot' 

purposes where a great economy In fcj^luSlu* iBsi iMyciTuTa liv&w. lLu!iu.*E 
weight is of vital Importance. The al- 
loy will also take a polish equal to 
nickel plating, is unaffected by mercury, 
and is non-magnetic, while it Is proof 
against atmospheric Influencee and but I 
slightly susceptible to the action of seal 

or fresh water. For electrical apparatus j , _ 

it poBsesses many possiblUtlea, emits 
I when struck a clear silver tone, and is 

suitable for sound producing apparatus limn Manufartur^rS 

such as bells, organ pipes, etc. The al- MMVW ifJCinilf OUCUrerS 

loy Is obtainable In Its finished form — ff T’fc^sw 

for whatever purpose it may be required vull MnCT€QS€ I flclr 

such as rlveU, plates, sheete, wire, strip, O W 7 ^ W \T 17 C C 
land so on, but is not recommended for , ni y.N I iw 
osstlngs. The Vickers, Sons A Maxim 

(Company has erected a special factory ■.■■■-=. ,, , ■ .. . = 

near Birmingham for Its production, ^ ^ r „ - w/ , , 

which has been placed in the hands of Rosa Carenjlly, Every Week, the 

one of itr subsidiary connections, the Otgrifwd AdveililiM Colonin 

Blectric and Ordnance Accessories Com- usiwg 

P*ay, ■■■■■■-■■- -' IN THE = 


Guaranteed 

Investments 


ukJ north «< rvuMiYG the past IS years we have fur- 
nlshed guaranteed first mortgage 
TUT ni«n investments of more than |400,000,000. 

to investors and no one of them has ever 
PATENTS itet a dollar, ho you know a better record? 
BUSINESS Ito you know one as good? 

ARIZONA Oor Guaranteed First Mortgage Certlfl- 
joii.ir>iiiur cates furnish you tbe opportunity tolnvest 
mikinciOKk $10. per month regularly or you can buy 
entitoddord. a $300., $$00., $1000. OT $5000. certlfl- 
t In ArtioM cat® or any number of them. 

» All amounts, large or small, earn Inter- 

, Miaow jjj jyppj ,jpj ^ 

- the money. 

Write us what amount yon consider 


T[Ii£GlIAllAini£«TR^ 

CAPITAL A SURPLUS $16,000,000 


\\T r I I drilling 
W £4 Li Li machines 

_ Otw to (tnon and dtrle* tor drllllOK Mtbnr t 


ViMUasI for Msirw* ** Vfilaot 

>k$l tervst. TsBm down Pollr OssrssM Br>l4 bg 
rrtPltars. It vosT oislor 4o«$ sot csrry 1$. write os 
Sid $sM o( RMkr Rosstelno os rwwiph of It 10 

w iBb awateTiwa.'s^w. aUviSilSi 



How Manufacturers 
Can Increase Their 

BUSINESS 

Read Coretoily, Every Week, the 

Qaoiifiod Advortuisf Colomn 

Scientific American 


Bi till Best 
Skater in Your 

by keeping yovir ekata height u 
AUf M new— noreeton rennera, icrswt, 
I I lull 1 1 clempi — good for gum too— 
lllffll Write SIN 1 OIL COMPANY 


“POROX” 

Storage Batterieo 




Tortoise Shell ■ ■■■ ■■ ■ ■■ ■■ ■■ ■- = 

The Unset of tortoise ehell is Mid to Some week you wil be likely to 
he that which comes from tbe Indian c ■ • ■ t l- l 

Archipelago, although much of that ob- “ “touuy for something that 

tained on the Florida coast Is of the vwy you mamiactute or deal in. A 
beat quality. There are three rowe of 
plKe. on the l»ck of the ulmal, called 
DladM” by the fiahermen. In the oen- ■■ 

SfX.'S.i’JnSrtt.'m.S '*'ATCH it carerilly 

tog toe beet materthl. Beaidee theee, 

toera are twenty-five atnian piatea round ....SSS! 

toe edcM of the eheU, ksowti as "feet" F% | CT ’ 

«! 'tooaeg.'* The Mgffoat turtle doge not mZj 

furnhto uore than atxtm pounds of . 

ghail. . Formerly toe undwihell wae die- «rirf ITCir'AISI? 
pM^ed te wmWeia, hut torw It la much 
gitomM for tor deWteor of ooiorlng. 
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nw Watw Poirw of GmoAb-^An of- 
ficial oatlmate ol tlw waur povor m 
Canada placaa the total borae-power cap- 
able of being developed at a6<dOO,OM. Of 
thle, the Province of Quebec otVM the 
largeat amount, namely, If.fiOO.OQO faorae- 
power. The actual horae-power de- 
veloped In thla province, however, to but 
&Q,000. Ontario, on the other hand, baa 
3,000,000 available horae-power, and to 
developing 330,000 horae-power. 

Hydroelectric Devdopmeat In MaUia 
—Plana aVe on foot to build a large 
hydro-electric plant on the Kennebec 
River at Mooaehead Lake The ultimate 
capacity of the plant will probably be 
100,000 horse-power. The power thus 
produced will be employed for manufac- 
turing and lighting purpoeea within the 
State of Maine. The company owne the 
rlghlB between Mooeehead Lake and The 
Porka. 

Wireleaa Combination In Germany.— 

All the different vlreleee companies of 
Germany, aa well aa the Belgian 'Wlre- 
leee Company of BrueeelB, have com- 
bined and formed what to known as the 
"German Operating Company for Wlre- 
loee Telegraphy.” The Telefunken and 
Braun patents belong to thla organlea- 
tlon. Stations on the North German 
Lloyd, Hamburg American, and other 
Gorman lines have heretofore been op- 
erated by the Marconi and Telefunken 
companies jointly, but now they will be 
In the hands of the now organization, 
because of the Marconi rights owned by 
the Belgian company. 

Weight of Car Motors.- Most of the 
power consumed by an elwtrlc car is 
employed In accelerating or getting It- 
self under way, and as such work in- 
creases directly In proportion to the 
weight of the car, It to quite osaontlal 
that all unnecessary weights be reduced 
For this reason considerable attention Is 
being paid at present to the designing of 
car bodies In such a way os to reduce 
the weight to a minimum. The weight 
of the motors la also being Investigated. 
The EtccMr Jtatlwai/ Journal In a re- 
cent comment on this subject, pointed to 
the advantage of using commutating pole 
motors and the necessity for better In- 
sulation with an artificial means of ven- 
tilation It also called attention to the 
use In Germany of aluminium In place 
of copper for the field coils. Another 
method of reducing the weight consists 
In using higher armature speeds with 
double-reduction gearing. v- 

Neon Vacuum Tubes. — Neon appears to 
give remarkable results when used for 
vacuum tubes tor lighting purposes The 
rarefied gas produces a strong light, as to 
brought out by M. Georges Claude How- 
ever. It Is very difficult to preimre such 
tubes, as neon loses its effect when In 
presenc<e of a small amount of other gasr 
Thus a small per cent of nitrogen lowers 
the light quite appreciably, so that he 
cannot simply introduce even pure neon 
into a vacuum tube, for the gases given 
off by tbs electrodes and the sides of the 
tube when the current passes will cut 
down the light almost entirely. To over- 
come this, he uses Dr Dewar's principle 
of absorbing by carbon at a very low tem- 
perature. Carbon to placed In bulbs con- 
nected to the tube and kept very cold 
so that all the gases are absotbed but 
the neon and r. little hydrogen. It often 
requires a jpng treatment to thus Tonn” 
the tube, and finally a fine orange-colored 
light due to the neon appears. The car- 
bon bulbe can then be removed. The 
light from the noon tube to very strong 
and contalne a large amount of red rays, 
being thus the opposite of g mercury- 
vspor tube. He uses s tube with a 
twenty-foot distance between electrodes; 
and two Inches dlsfilMter. Only l.fifiO 
volts Is needed, eompM^ With 3,009 
volts for a’nltrogen tube. It ggvs 1,830 
total candle power, consnnHbg 8^ watts 
or 0.04 wstts per csadle Rower, No 
doubt this vsine wIU MI mueb lower 
after esperlmenta. < 


state Bwf» €a«d 

Close of last year, etl^ RMStfg 

of excsvstlon had bm tWw d# I 

York, sute Barge IDMal, antf 
cubic yards of conoTste hod' bgiM 
Each of these auantltiw to alM»t ROr li 
cent of the totsl smount tlw | 

finished project, j! 

Tbecnlt RaU WeMing. — Tbe 
Street Railway Company has done seine 
successful thermit welding; whtob It Ig 
believed will provide the much desired { 
absolutely continuous mil. The rail endst ' 
spaced 14 Inch apart, sre first heated ',to j 
a red heat, when thh moitan steel r«l«lb> | 
log from the thermit reaction, to po«re 4 j 
Into tbe mold. Tbe surplus metal sbpnt ' 
the rail to removed, and the folnt sur- 
faced off by means of a grinder. 

Oangen of Rstlraad TrsspsBriin- -r 
Since January 1, 1800, trespasalng og tbb . 
Pennsylvania Railroad In violation of thp 
tow has caused tbe deaths ef 7,906 peo- 
ple, an approzimate rate of two each ^y. 
As the result the company’s efforts to 
educate the public to the dangers of I 
trespassing, the number of trespassers 
killed was reduced from 916 In 1907 to 
743 In 1908, to 633 In 1909. and to 686 In 
1910, a reduction of 30 per cent In tour 
years. 

To Prevent Defilement of Horbon.-^- 

: Captain Winslow, U. B. N., supervisor of 
itbo harbor of New York, In his annual 
leport, proposes to prevent tbe defilement 
of the harbor by floating and unsanitary 
debris by the use of a deck scow, which 
will prevent the escape of light rubbish 
us it to being towed out to sea. He also 
proposes stricter supervision of scow 
tiiBsters who go to sea In rough weather 
and, to save their craft, dump the load 
wherever they may chance to be. 
i Water Tanks to Prevent Rolltaig. — 
Kaiser Wilhelm has congratulated Di- 
rector Frahffl, of Hamburg, upon bto In- 
vention to present ships from rolling. 

[ The apparatus consists of U-shaped tanks 
extending through tbe bold transversely 
; from port to starboard. The water rises 
and falls as tbe ship rolls, with tbe re- 

I suit that the rythmical movement of the 
vessel to overcome. In actual tests with 
steamers tbe rolling was reduced from 

II degrees to 2 degrees, 

Anti- Aeroplane Gun.*-An Interesting 
development in guns for the attack of 
aeroplanes Is the MclAan-Ltosaok auto- 
matic machine gun, which Is oapabie of 
firing at war-balloons at an elevation of 
75 deg. at the rate of 850 shots per min- 
ute. Tbe mechanism to gas-operated, sad 
the piece referred to to mounted on a 
tripod, with Bufflcleot clearance to allow 
the operator to He on the ground and 
aim by direct sighting at the batlooa or 
aeroplane. 

I Astomobfie Beonomy.— In a recent leo- 
ture, William H. Stuart, Jr., showed bow 
largely tbe fuel economy of aa sutomo- 
ibtle depends on the skill of the dUver. 
He instanced a oonsumptloa test made 
by him over a measured course. In the 
first test the machine was driven by a 
driver thoroughly conversant with 
mechanism of an automobirs. The seo^ 
ond test was made with a nolrlee, Wli|i> 
was Shown only a tew of tbo polnto Of 
operation, such as are given to a fiM ' 
when he buys a ear. The resnlts shdW^ . 
that 34.7 more fuel was used by thb 
experleneed driver. 

Eteratod fVsight Road for Hm f 
—Tbo plan of Calvin TompklnA (Sw^; 
mlssloner of Docks and Rsrri^, ^ ' 

improvement of ManbbltM'* wsM mf 
water front, has met with gstortlll ’Iff 
proval. Tbe plabs oc^t«mid|^ k' tf 
track elevated raliyoad to oktotol n 
;j'nltea Street to SIntar-tbtoid 
I a series of termtnato, ' 
lesd.'thtfi fihw toiWiMllg^isolsRb^^ 

I tbs east side of tbe 
jbe ’ttabsfemd bdtowib bttostop^ M 
-faw new tM 
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Aeroiuuillciii 

Paalhm Wins tka Daily Hail CrOM 
Cnaatry Priaa. —Panlban rccalvad a ' 
oaaek 01 35,000 trana trom tba Oaiit) 
Mttit reantly, as h« was declared the 
vlnnar of the price for the greatest dis- 
tanee flown across country for the year 
eodtng with August, 1910. He also won 
the 950,000 London to Manohester prise 
eflered by this newspaper, which, all 
told, has expended 990.000 in price 
money, all of which has been captured 
by the Prench. 

Approprietloa by the B«ww.— On Tues- 
day of hut week an appropriation cf 
9376,000 was passed by the House with 
the stipulation that 9136,000 of this ap- 
propriation must be used for equipping 
ihe Signal Corps with aeroplanes. Rep- 
resentatlVs James R. Msnn, of Illinois, 
ottered an amendment to the army bill, 
thus bringing it before the House. He 
prq^oead an appropriation of 9260.000 
and told how far behind the European , 
powers our country is at the present 
time In the matter of aeronautics. Me 
called attention to the appropriation of 
92)000.000 for dliiglblee and aeroplanes 
and baaea from which to operate them 
that baa recently been made by Italy. 
Repveaentatlve Mann waa obliged to mt 
In half his appropriation for aeroplanes, 
but be finally succeeded In raising the 
original appropriation of 9260,000 for 
Signal Oorpa aqalpuient' to 9375,000 wltb 
the atlpulatton mentioned above. It ‘ is 
to be hoped that this bill will pass the 
Senate, and that Brlgadier-aeneral Allen, 
the chief of the Signal Corps, will be 
able to carry out bis plan of aeroplane 
Btatlona with twenty machines In dif- 
ferent parts of the country. 

A Ngw PasssBgsrmrrying Record in 
Fraaes. — On January I7th, Henry Wey- 
mann, the young American aviator who 
has made many records in France, flew 
from Rhelsts to Mourmelon and buck, a ' 
total distance of about 40 mtlea, with two ' 
paeaengers. He made the outward trip ' 
In the morning in an hour and a quarter, 
but the return Journey In the afternoon ' 
was covered in 29 minutes. This Is a | 
record flight wtHi three men in a ma- 
chine. Weymann used a Farman biplane 
with which he has made moat of hie 
other notable passenger-carrying flights, 
the chief of which are the flight from 
Mourmelon to Paris (lOf. miles) last 
September and hie cross-country flight 
for the Mlcheltn Trophy from Paris to 
Puy-de-Dome mountain, in which he flew 
280 miles with a passenger He almoet 
reached the goal, but waa comtielind lo 
descend within a few mites of his des- 
tination because of a dense fog. At one 
time last summer he held the altitude 
record with 4,100 feet. 

Bty’s FUgbt td the U. S. 8. ^'PennsyL 
Tuoia.’*— On January 17th Eugene Sly 
made the l2-mlle trip from the aylatlon 
field at San Francisco to the warship 
"PennaylvanlB,” which was anchored In 
the midst qf the shipping of the harbor. 

A special platform 180 fset long and 
about 40 feet wide had been erected on 
the stern of the vessel and canvas shields 
had been stretched on each Side tp catch ' 
the mUchlne In oasa It did not land 
upon the platform. Ropes were stretched 
acroas the platform and connected with 
bags of sand in order to stop the aero- 
plane In case the special skids with hooks 
did not work. Bly left the fleld about 
10:80 A. M„ climbed 3,000 feet, and 
erocaed the San Bruno hills at a great 
height. He headed fltntgbt for the war- 
■hip, shut off his motor while some dis- 
tance up, glided dodm to the platform, 
and landed with peyfeot ^MiM. Re had 
so little trouble Ip maUaf^ the landing 
{.that he beltoveo he.oouU ilo It nliio times 
out of ten under ntodetaito weather oon- 
dttlooM. After a reoebtton shipboard 
t BIhr retomed by ge^liitw to the fktd 
in id minutes. This 'imih tw saoond time 
bs baA started » flight irenn a naval 
j vaiflOl 4^ tbfli Utoe h« n«t atrtke 
like bnt ho •oarhd..<«. with no 


Science 

The Quantity of Atmospheric Water.— 

Thu Weather Bureau has made progress 
toward the lustallatlou of apparatus, es- 
peoially optical, tor the study of the quan- 
tity of water vapor through a wide verti- 
cal extent of the atmosphere (as distin- 
guished from the purely local Indications 
of the hygrometer and the psychrometer). 
Spectroscopic oliservatlons with this end 
in view are to b« undertaken by Prof W. 

J. Humphreys. 

A Definition of £xerclse.-If you want 
a deflnitlon of exercise, you will And It 
In an address read by Dr. Albert E. 
Sterne before the Ohio Valley Medical 
Assoctation. Under the term exercise he 
Includes "all volitional impulses leading 
to active bodily effort great or small " 

Of course he leaves out of consideration 
“such of them as fulfill merely the neces- 
sities of our dally existence as such, also 
all passive motions which aim at merely 
therapeutic ends.” 

WlrelcM Weather Reports.— Wireless 
weather reports from vessels are now be- 
ing transmitted regularly to the Central 
Meteorological Observatory at Tokyo, and 
warnings of typhoons and other storms 
are Issued to vessels from that iustitu- 
tlou by the same means of communica- 
tion. In spite of the rather discouraging 
results of the experiments made with 
wireless last year by the English and 
German meteorological services, the in- 
terest in this development of weather 
telegraphy remains unabated, and It can 
hardly be doubted that it will enter the 
practical stage In a few years. 

A Singular Light Effect. —A peculiar 
light effect was observed by a party of 
German ski runners who had passed the 
day in tog and lightly falling snow at 
on elevation of 4,7.'>0 feet above sea level, 
and who bad begun to experience slight ' 
symptoms of snow blindness. On enter- ~ 
Ing a hut at dusk and op4mlng the win- I 
dow they say narrow, bright blue banda S 
surrounding the lumps of snow that ad- R 
bored to their gioves and shoes, and 
marking the boundaries between light 
and shatio on all parts of their persons ' 
and clothing The effect soon vanished 
with the fwllng twilight and not a trace 
of It was observed on the following day. 

A Remarkable Snowstorm- — Mr H. B. 
Wood describes In the South African 
Journal of S<uh<'c tor September the re- 
markable snowstorm that fell in South 
Africa, August ICth-lSIh, 1909 The area 
covered by the storm embraced the south I 
of the Transvaal, the northwest of the “ 
Orange River Coloiiy, and the higher 
parte of Natal On the morning of Au- 
gust 17th, the towui of Johannesburg, tor 
the first time in its history, was covered 
wHh snow to a depth of several inches. 

To many of Us InhabltantH, especially of 
the younger generation, the sight of snow 
was quite new, and the unusual event 
was colehiated as a general holiday. Dur- 
ing the past sixty years there have been 
only three groat snowatorms in the Trans- 
vaal, Including this one. 

Seasonal Snowfall. -During the paat 
two years tlie Weather Bureau has been 
experimenting with various devices for 
measuring the seasonal snowfall In 
regions remote from human habitatron, 
where It Is Impossible to make dally ob- 
servations. This problem Is most import- 
ant in the western States, where the 
water uaod for Irrigation in summer de- 
pends upon tho snowfall of the neighbor- 
ing mountains during the winter. I'he 
most satisfactory results have been ob- 
tained with what is known as a "snow- ' 
Mu” — a cubical box flve feet on a side, 
standing on a frame so that the top la 
ten feet above tho ground. The bln Is 
fitted with a system of louvers on the In- 
side to prevent tho wind from blowing 
out the snow and to Insure a level deposit 
within. 
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Larger Ships— Longer Piers 

T he War Department may aa well try to 
ktem Niagara or set back the clock, as to pre- 
vent the exteiigiun of the atcaniiihip piers of the 
city of New York a little farther into the Hudson 
River to provide suitable accomiuodatian fur modern 
steamships. The jealous care with which the army 
engineers protect tiic public waterways agaiimt 
private eiieroachinent is one aiiiung many eoni- 
uicndabU- eviiteiices of llic unshakable fidelity with 
which this fine body of nieti has ever fulfilled its 
trusts. The soundest principles, liowevrr, may 
sometimes be loo rigidly applied. Wc believe tins 
matter of pier extension is a case in point. To set 
a limit ujiun the length of tlic New York jners is 
arbitrarily to set a limit to the steadily increasing 
sise of the ocean steainsliip. This would be to 
arrest a material development which is taking place 
in accordance with a broad fundamental law that 
underlies tlie whole question of transportation, 
whether on land or sea. 

If tlie motives which prompt tlie construction of 
such giant ships as the “Olymp’c" and "Titanic" 
were merely of a spectacular or advertising char- 
acter, tlie War Department might be justified in its 
refusal; very properly bolding that the interests of 
the public in a great national fairway are a vastly 
superior consideration to the mere commercial 
rivalry of a few steamship companies. The secret 
of llir large ship, however, lies much deeper than 
this. It is due to the fact, well understood by all 
stiuleiiU of transportation, that the larger tlie single 
unit, whetlier it be freight car, motor truck, or 
river or ocean steamship, the smaller the cost of 
trans^Mirtation of a given number of passengers or 
bulk of freight. To this, in the case of the steam- 
ship, may lie added the important fact that the 
larger vessel is always tlie more comfortable and 
ever tile more priKif against disaster, 

A few years ago, when the "Lusitania" was mak- 
ing her early voyages, tlie writer hapfumed to be a 
fellow passrngi-r witli the builder of tlint famous 
ship, wild was iiiakiiig the trip for observation of 
lier perforumnec. In reply to a question as to 
whether the espeeteil advantages due to the great 
sise of the vessel had been realised, the answer w#8 
given that the results had exceeded expectations, 
and that if the piers and channel -depths were 
iivailahle, the orders for new shijts of the largest 
dimensions would specify a minimum size of One thou- 
sand fl'Ct. 

Had Nature drawn the lines of New York harbor 
upon a less generous scale, the objections of the 
War Deimrtmeiit to !*00-foot piers would he more 
to the ]N>int; but, as we have sliov n elsewheri' in 
lliis issue.llniiiong the five prineiiial ports of ^le 
world, in respeet of the Widlh iif its fairuav and 
the jpmplc iwnu for the maneuvering of ships of 
large size, New Yorit stands in a class by Itself. 
As « 0 Mtter of fact, the oew piers could be mode 







one thousand feet In length on the MoohotUn kldh 
of the river, and stlU leave a width bekweeSt otqpo- 
site pierhead lines that srottld be oket 95 per sitift 
greater than the width of tiie next largest ehontUil 
among the leading ports, that of the River 
at Liverpool. 

The Need of Fog iRyestlgatioiui 

A nyone who has experienced a genuine 
"London particular," with its parolyrag ef- 
fecU <m everybody and everything except the 
ga.s and electric ligittlng companies, realises how im- 
portant a part is play^ by fog in the economy of 
the world’s metropolis. In fact, throu^ont the Brit- 
ish Isles the problem of fog Is a serious one, and 
British meteorologists have accordingly paid much 
attention to it. 

Some years ago the editor of S^ons's Monthly 
Meteorological M^gaoine undertow to compute the 
expense for which London fogs were responsible 
during a single season. On a single day of heavy 
fog, one of the London gas companies furnished 
gas in excess of its normal consumption for thUt date 
to the value of $15,000. Adding the paynMuits to 
other gas companies, extra electric lighting, lamps, 
damage to goods and vehicles, and the lost occa- 
sioned by the 8us|)ension of traflk, it was found 
that the cost of a single day's fog amounted to from 
$80,000 to $50,000. The corresponding expense for 
the whole season was put down at approximately 
$800,000. 

Considering the heavy cost of fog to the British 
taxpayer, it is difficult to understand why the Brit- 
ish government has not more liberally encouraged 
the scientific investigation of this element and ex- 
periments directed toward finding the means of com- 
bating it. 

In 1901 an inquiry Into the occurrence and dis- 
tribution of fog in toe London district was begun 
by the Meteorological Council, in response to on 
application from the representatives of various elec- 
tric lighting authorities for apecial forecasts of fog. 
The forecasts issued from the Meteorological Office 
mention the general probability of fog if the meteor- 
ological conditions in the south of England are recog- 
nised as favorable for its occurrence, but more spe- 
cific forecasts were desired with reference to Ijon- 
don, and, if possible, to part# of London. The 
I.oiul(Mi Cotinty Council was asked to contribute to 
thu cxfiense of this undertaking, and did so to the 
meager extent of .£1150. This aoMinzit was expended 
in the course of the winter of 1001-1903, and the 
first trustworthy detailed statistics concerning the 
distribution and frequency of fog in'Ldildon, and 
toe conditions under which it is fonn^, were se- 
cured and published by die Meteorological, Office. 
The practical results hoped for could not, howeker, 
be secured in so brief a period of investigation; 
and as the County Council declined to make a fur- 
ther grant of funds, the "London Fog Inquiry," os 
it has since been called, was left "a blo^ in the 
quarry." 

The short-sighted action of the l^indon authori- 
ties in this matter is, nnbappily, representative of 
toe attitude of English officialdom toward scientific 
Investigation. As a rule, srientlSc research Eng- 
land, when it Hooeeeds in gcttluff official recojpiitlon 
at all, is carried on with such slender means as we 
in America would consider about sufficient for sta- 
tionery and incidentals. The small government groat 
is sometimes eked out with a smaller contribution 
from the British Association or the Royal Society: 
and the fact that, under sneb' conditions, brilliant 
results are frequently achieved, bears witness not 
only to the genius and industry of English men of 
science, but also to their admirable spirit of self- 
sacrifice. 

Sir Oliver Lodge is quoted os having said, in a 
recent lecture, that if the British'' ni^on would 
grant £100,000 a year to the universities for experi- 
ment, he would apply electricity not only to aocelcr- 
nting plant growth, but to dispersiiw fog aUd influ- 
encing weather In clouds and rolft. The experiments 
already mode in France and elsewhere in toe use of 
Hertsian waves to dispel fog,, if not opnclusivc, ore 
at least encouraging; and severali other amtoleS, 
such AS jets of hot air, have been applied with more 
or less success to effecting the same purpose wHhfa 
a limited area. The prob^ is, of course, of wPrlfi- 
widc interest; as irttnessed by the many Moidents 
constantly occurring on toe<higfa soos'oa a reMlt.of 
fog, to say nothing of tiie enormous airnwnl of tlnle 
lost {}y vessels traveling at reduced speed to avoid, 
<<uch accidents. This subject .>ia therefore^a 
mate field nf inquiry for evUry government tbkl juui 
toe machinery of scientifle r«te*rch at it# dll|;p(wal^ 
as well as for Auch non-ofilciid ' ifistHutiOn^ Vfi- 
search os the Csimegie and toe Rtoftosoniiii initi-' 


XSk.viBuotida boot- 

aUroii^ consideMtoio iat^t dbir ' roii^ 

If ISO judge by too imroekpoiiul^ : 

Thlf ooivespoiid^ is puhltobod sqpUUI^ I* R* ; 
regular place in toe presmtt iswie. T%« U|ipifaQld«U>' 
thins reOeived are of varied Ofaaranier^ ^ M|e In 
poirt crmoal. The dpe which naturolfy filMt 
attention is a letter from the uutoh# of flw ' 
paper commented on, Prof. R. A. Fesnnndub* ! Ifu 
draws attention to the faqt that Prof; Very la ' 
the London Philoeopkical Haga$iiu riWMtdt tbp 
attainment, by direct iqsolntion, of a te^pefU^liK 
of 98.5 deg. C. above the shaded surrouadliW^ 
which is i^us very oonsiderSibly in exceSO qf t&t 
quoted 4n the tui^Ue of onr article. We 
take this opportunity of oorreeting this %ttre. llie 
project which Prof. Fess^en has token in hsJ^ 
is certainly one of peenUur, interest, and iUif resulto 
of his efforts will be awaited by us and otoers 
with mneh curiotUy. It does not oeem noesittei- 
from the data in Prof. Frsseaden'a origti^iu |M|pn|t* 
to draw any positive ooncluafons. After nU^. 
final, perhaps the only reliable test In such 
lies in aetuol experiment on a technical scale. W 
the conditions results of such tost Prof, 
senden has not given sufficient Information to enolfio 
us to follow in detail what has been actually achieved 
at the preset time. But the general totorest of 
toe problem attacked, and the ingenuity diaplayed 
by Prof. Fessenden in his efforts to wrest an- 
other victory frmn nature, and to harness, in toe 
service of non some of that vast stream 6f energy 
which we arc allowing to go to waste every day — 
these stand beyond dispute. 

Some Recent Feato of Flyini; 

r T speaks well for the future of aviation os a 
practical art that the efforts of the airmen ore 
being directed in increasing measure to the 
accomplishment of feats of a practical nature. 
Particularly meritorious is the work being done by 
Glenn H. Cttrtiss, who recently won the SciuNTiric 
AxnueAN Troftoy, and his associates. Cnitlss 
seems to be apecialiaing just now Jn aray and navy 
work, and the recent fli|tot of Eugene Ely from the 
aviation field near Son Francisco, out over the water 
to the cruiser "Pennsylvania,’’ where he medc a 
successful landing on her deck, was one of the most 
difficult and creditable aeroplane performances yet 
recorded. After luncheon with the officers' mess, 
he gave a dramatic touch to his achievement by 
starting front the deck of tlie cruiser and flying 
bock to the aviation ground. Naval men will appre- 
ciate the significance of this performance, as bring- 
ing the aeroplane scout a long stop nearer that 
stage of its devdopment at which it con be recog- 
SB a reliable and extremely valuable adjunct 
of the scouting forces of a fleet 

It la conceivable that conditions may exist when 
it might be difficult, or not convenient, for the 
aeroplane to land directly upon the ship; Indeed, 
many navOl men cooBider that it should ttart from 
and alight on the water alongside the ship and be 
lifted itooard by the ship’s hoisting gear. In calm 
or fairly moderate weather, such starts and landings 
might bo mode without mishap; but where the sea 
was rough, or even broken by short, cfaopipy waves, 
the present type of aeroplane would find it' impos- 
sible, cither to get away ftom the water, or to come 
down upon the surface without mishap. At the 
high speed necessary for rising or landing, toe 
hammering effect at even small waves Vonld be 
so serious os to wrpCk the U||d>t pontoons or shells 
wbleh nibst be attached to toe machine. On most of 
the days of the year, however, the sea would be 
sufficiently quiet for the purpose; and Ilifte note that 
Curtisk, a few days ago at Stai Diego Bay, success- 
fully accomplished the ddubk feat of starting and 
landing, rising to about IfW feat above the vrotor, and 
after covering a elrcuH»«s mute, netufning end 
alighting at ton veiy spot Itom whldi he started, 
wito hto mitehioe in porfeet contnd, 

Tlteto df us who believe tout among the asei of 
toe ACToj^liiie will be tbat pf paseetigev trooiqaor' 
tation, iVlU find ettemteagenfenl in toe of; 

Itoglnr fletomer, the uviMor, tebn;<WM«t|r 

posspngwii,' :lrom J>ouBy to Rdw|!ny 
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Sir James Dewar, F.R.S. 

Famous for His Researches in Low Temperature Phenomena 

By P. F. Mottelay 


jambs DBWAB «m bon «t Kincardine^- 
^ Vortb, Seotland, on the SOth ot September, HiZ, 
'C4l^lTe4 btl education at 13oUar Academy and Bdln- 
tJAlVeralty, and when twenty-nine years of age 
t wi8» married to Helen Roae, daughter o{ William 


Ha bad In IMS been appointed aaaietent to Sir Lyon 
itayfalr, then profenor of chemlatry at Bdlnburgh 
^iToralty, from whom be recelred the principal part 
, chemical training, and In 1888 spent the aum- 

, SP Sm at tihe nniverelty of Ghent under the cele- 
'^mtOd profeaaor Friedrich AUtuot KekuM, continuing 
a reoearoh atarted at Bdlnburgh on the oxidation of 
tbo ooal-tar bailea, from which originated the Dewar- 
Kttmer theory of the pyridine ring. He la the author 
of Bumermti papers coyering an unusually wide range 
'dt ehemloal and physical subjects; and is now entitled, 
adlong other claims, to the distinction of being the 
recognised world authority on the constitution of the 
ataoophere. In 1876 he was appointed Jacksonian 
nwtessor of Natural Bxperimontal Phlloaophy In the 
University of Cambridge, and he has occupied since 
1877 the highly coveted 
j>oet of Fullerlan Profes- 
sor of' Chemlatry In the 
Royal Institution. He has 
besides been lecturer on 
chemistry at the Dick 
Veterinary College, chemist 
to the Highland and Agri- 
cultural Society, os well 
as examiner In the unlver- 
altles of Bdlnburgh and 
London, and la at present 
director of the Davy- 
Faraday Reeearch Labor- 
atory. 

Tbo fleld of work with 
which Dewar’s name Is 
perhaps more closely 
linked than any other Is 
that of low temperature 
research. During the year 
1891, on the occoolon of 
the eelehratlan of the cen- 
tenary of Faraday's birth, 
be proved among other 
facta, In a singularly in- 
teresting lecture at the 
Royal Institution, that 
oxygen, which Is known 
to be hut feebly magnetic 
at ordinary temperatures, 
becomes highly susceptible 
to magnetism when sub- 
jected to tnlaus 180 deg. 

C. He had previously lec- 
t u r e d notably on the 
“Liquefaction of Oxygen," 
on the "Chemical Actions 
of Liquid Oxygen," and on 
the "Production of Oxy- 
gen in the Solid State," 
and these papers were 
rapidly followed by others, 
among which should be singled out those on the 
"Spectrum of Liquid Oxygen," on "Liquid Atmoe- 
pherte Air," on ' Liquid Nitrogen," on the "Bleetrlcal 
Resistance and Thermo-BIectrio Powers of Pure 
Metals, Alloys, and Non-Metals at the Soiling Point 
of Oxygen and' of Liquid Air," on "Blectrlc and 
Magnetic Researches at Low Temperatures,” and on 
the 'mwportiee of Liquid. FhiorliM.’'. In the produc- 
tlMs of the lasthnientlona^ llijuid he worked In con- 
junction with Prof. H. Molasao. 

It waa for bis Investtgatlana of tho properties at 
I matter at' loweat tampeniturea that the Rumford 
medal waa preaentgd to iilm ffl 1894 by the Royal 
.Society, whose prealdent at the Hme remarked that 
I .fiwt. Dewar bad dtsplajwd thrsughout Us researches 
sot only marseloos rittll gnd tertUity of resource, but 
«1M great pdrsona] . ooUf ace, and that he bad not 
id«SM suoeeeded In preparlof liurga oi^tltlea of Uquld 
. tliat bo had, by bta devloe of vaouum- 

^ been able bS store the liquid under 

.immauni dso'^ loaig .IstervaU, and thua 
'4*1,999 lias a eooHaf 'asebt, bta last Friday 

tb*. 'sfsbbth w »«««• 
ai4iafi,tb9w»al. ■!» hafl ‘fcssa 
i..4SWa':<tiMsb..vaoiMb4^^ veaMh .«a|.0f, 


known that without these peculiar vessels (called 
Dewar flasks by the scientlflc world) the crowning 
achievement of obtaining hydrogen In t^c liquid state 
would scarcely have been poeslble. 

In his presidential address to the British Associa- 
tion at Belfast In 1902, Prof. Dewar makes tho follow- 
ing reference to the liquefaction of hydrogen, next to 
helium, the most elusive of sU gases: “Compared with 
on equal volume of liquid air. It requires only one- 
flfth the quantity of heat for vaporisation; on the 
other hand, Its spoclflo heat le ten times that of liquid 
air or flve times that of water. . . It Is by far 
the lightest liquid known, Its density being only one- 
quSrter that of water. . . . It Is by far the coldest 
liquid known. . . . Reduction of the pressure by 
an air pump brings down the temperature to rntnav 
268 deg., when the liquid becomes a solid resemhllng 
frozen foam, and this by further exhaustion is cooled 
to minut 280 deg., or 13 deg. absolute, which Is the 
lowest steady temperature that has ever been reached 
At this nadir of temperature, air becomes a rigid 
inert solid. Such cold Involves the solidification of 
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Sir James Dewar, F.R.8. 


every gaseous substance but one (helium) that Is at 
present known to the chemist. ... As we ap- 
proach tfie zero point of absolute temperature, we 
seem to be nearing what I can only call the death of 
matter. ... Its existence has long boon Indicated 
by the regularly diminishing volumes of gases and the 
gradual falling off in the resistance offered by pure 
metals to the passage through them of electricity un- 
der increasing degrees of cold. . . . The liquefac- 
tion of oxygen and air was achieved through the use 
of liquid ethylene ae a cooling agent, which enabled 
a temperature of minus 140 deg. to be maintained by 
ita steady evaporation in vacuo Liquid oxygen Is 
markedly magnetic, comparing with Iron In this 
respect la about the ratio of 1 to 1,000 Jt Is a non- 
conductor of electricity, and an Induction coil which 
would ’Bivei a long apark In the air, failed to pierce a 
layer of liquid oxygen OncHtenth of a millimeter thick " 
The remarks mode at the Belfast meeting would 
now, of eOppM, him to be modified by reason of the 
progress aljtqe iauide-wUh beltum, as shown In Sir 
James's papefa (1997), "Studies In High Vacua and 
Bellnoi rt.DoV Temperatures" and (1909) "Problems 
of .HeUuia sad Radium." In the flrst-named, he Inci- 
dentally ogplataied the very slow procsss of obtaining 
helium from gas given off by the King's Well at 
Bath, and gltudod to the fact that, in consequence of 


losing the entire two years’ accumulation throngli I he 
collapse of the glass vacuum vessel coni iim lug tlu' 
regenerator coll, he had to begin all his cxpci imelitH 
anew. Notwithstanding this, his researches, though as 
yet neressarlly Incomplete, were such an to jiintirv him 
In predicting the probable properties of liquid liellnm 
Of these, the most Important waa that the liquid den- 
sity would bo found about 014, or at least twh'i' that 
of liquid hydrogen Since then this prediction has 
been closely verified by Prof Kamerllngh Oiines of 
Levden, who ban found fl IT. as the experimental vtiliii' 
Sir William Ramsay and Mr. M W. Travers had 
Inferred with less truth that the liquid density of 
helium would bo 0 43, The critical pressure and gen- 
eral order of constants were what Sir James Dewar 
suggested, the boiling point being 4 deg absolute, 
and the critical point not more than 6 deg. on the 
absolute scale The results of dlreet observations 
made by Prof. Onnes were Bolling point, deg,; 
critical temperature, 5V4 deg C absolute; critical 
pressure, 2V4 atmospheres. 

One of Dewar's most Important discoveries In 
other fields was that of 
cordite, made In eonjunc- 
tlon with Sir Frederick 
Abel, who also aided him 
In developing other ex- 
plosives accepted by (be 
Kngllsh government for 
military purposes Mention 
should be made of the fact 
that he was first to study 
the very Important oxida- 
tion products of the quin- 
oline bases, and that much 
of hlB attention has like 
wise been given to the In- 
teresting study of phos- 
phoresconce 

In the accompanying 
photograph Sir James 
Dewar is shown holding In 
his hands a bulb of tbs 
typo associated with his 
name He Is of middle 
height and well built His 
strong, clear-eiit, refined 
features and deep-set eyes 
give him an Impressive 
HP))earance Whether seen 
at the experimental table, 
on the speaker’s platform, 
or In his magnificent quar- 
ters at tho Royal Institu- 
tion, tho Impression he 
conveys Is one of great 
earnestness, happily com- 
bining the thoughtfulness 
of the born scientist with 
the dignity and refinement 
attaching to his promi- 
nent associations and very 
attractive home surround- 
ings A strongly Indi- 
vidual stamp is given to 
those letter by a wealth of the very rarest pictures, 
engravings, Benvenuto carvings, tapestries, scarce 
books bound in the most sumptuoua fashion, etc., 
which he and Lady Dewar have collected In the 
course of their travels. 

Sir James Dewar’s delivery In public Is most excel- 
lent, and a certain charm Is added to his well-modu- 
lated voice by a touch of the Scotch accent which he 
still retains The preparation of his lectures and 
reports shows great cure and precise method Indeed, 
were It not for this, and his propensity for a happv 
co-ordination of facts, figures, and dedudlons, the 
forceful, logical, convincing presentation with whidi 
he always appears to Impress his hearers, would bi- 
Imposslble, As can be easily realized. It Is not .m 
easy task, when treating of the very abstnisr- snh- 
Iscts he has dealt with, to adapt to the i onipi ehenalon 
of the masses the results of explorutlnns made In 
hitherto unknown paths such as we lm\e eulled to 
attention 

Hta Bucceas has been so mnrkeil so exlrsordlnary. 
of such benefit to mankind, that wi- must all wish 
many more days may be spared him to enhance, ns 
he surely will, the admirable work he haa alreariv 
acoompllshed, leading him to disclose manv more 
of the valuable secrets that Nature guards so 
Jealously. 







The First Flight from Shore to Ship 

How Ely Flew from Selfiridge Field Across Country and Landed on |he U. S. S. 


■4 4 Ely made the llr»t attempt to fly 
iroin slioru to a warehlp and allffiit 
thereon on the 18th Inat The photo- 
Kraphs reproduced herewith show Ely a 
Curtins biplane lust as It was about to 
alight upon the special platform and bIhd 
after it had alighted and was being 
brought to rest by a score of roju'S 
stretched across the platform above the 
two rails which ran Its entire length 
These ropes were attached to sand liaga 
at each end, and they were found to act 
as an efficient brake in checking the 
momentum of the machine. Although 
Ely had floats fitted beneath the lower 
piano on each side of the center section, 
this proved to he an unnecessary pre- 
caution. He made the flight to the 
“Pennsylvania.” which was anchored 
amid the dense shipping in Ssn Fran- 
cisco Hay, in IS minutes, and arrived 
upon the warship at three minutes before 
11 A. M. In flying the 12 miles from 
Selfrldge field, he had risen to a height 
of 8,000 feet and passed over the San 
Bruno mountains. Soon after the start 
Ely was espied by the sailors in the 
fighting tops of the warship, a tiny sperk 
t.bovA the mountains. The speck gtew 
larger os It rapidly approached and the 
surfaces of the biplane were outlined 
against the sky. As It neared the 
harbor Ely’s air craft descended rapidly 
until, when he flew over the “'West Vir- 
ginia” and the other smaller vessels, he 
wss only ICO to 200 feet In the air. At 
lust the right moment he shut oft hla 
motor and glided down to the platform 
on the stern of the "Pennsylvania” He 
struck this 32 X 127*foot platform 26 feet 
from Its outer end, which sloped down- 
ward 1 feet In 10 



The fatal dive of Laffont’a Antolnotte n 
breaking away. Two as« 


Lairont Had «pfara)ftl|t weit 

one wing breate '##kl)r 

plunge the asreplgajs wai diS* 

moUabed and the dviatQr 

panlon teataotly killed. 

As In the oases of WfMShtgf M 
(the former on an AatOtMettn mA ^ 
latter on a BlOrlot) a wtki lliMl 

end of a awtft deaeent 
sudden strain hrought tllkS «tdiR 
Coys when a long ewltt deaoettt 
dealy checked, taxed these to ^hg, 
lag point.' After Va(dtteT*s. ' 
■the Rhelms > meet last suMMl^ ' 
midtera Of the Antoinette inoSiiS^Wt 
etrengthaned tba ateel.rod g^g np4 
added an extra one. but tbego 
had the weiA point of hSlttg in t#<»iwr^ 
the ende of which were thr«)4dd, .Slid 
connected by a tumbockle. The tbrskOilid 
part of the rode was natnfl^ iapdh 
weaker than the romalader, yiMoii bad 
a diameter of from 44 to % Inoh, and 
In all probability the threads strtppsd 
and the guys broke under the atrilns to 
which they were submitted. 

Another aviator who iost his life on 
December 2Sth In an accident wHh n 
Bldrlot monoplane waa the Italian Plcolo. 
Hie accident, which la aald to have been 
due to the motor etopplng when flying 
In a strong wind, resultsd in a bad 
smash and such severe Injurlae to Pic- 
olo that he died the next day. 

Lieut. Canmont, one of the beat French 
mlllUry aviators, alto lost hU life In 
testing a Kleuport monoplane on Decem- 
ber 80th. Before ascending Lieut. Cau- 
mont complained that the control levera 
did not work eeally enough, but being as- 
sured by the constructor that they were 
all right, he took his chances and made 
a good flight of about 10 minutes dura- 


After a reception on shipboard lasting 
an hour, Ely started from the vessel 
without any difficuny and flew back to 
the aviation field again in 13 minutes. 

Thus was accomplished the flrat round 
trip flight from shore to ship. Ely bad 
previously flown from ship to shore in 
Hampton Roads last November. In both 
instances ho won a prize of |R00 offered 
by the U. S. Aeronautical Reserve. His 
excellent flights have increased interest 
in the aeroplane for naval use and will 
no doubt help In getting through Con- 
gress the appropriation of 126,000 re- 
rently asked for by Secretary of the 
Navy Meyer tor experiments in aviation. 
Tbo success of Glenn Curtiss In rising 
from the surface of the water in his 
raarhine mounted on floats st San Diego 
on the 28th of January, will also help 
along the rause of aviation In the Navy, 

Recent Fatal Accidents with 
Monoplanes 

M ost remarkable Is the photograph 
reproduced on this page of an An- 
toinette mouuplaue diving to the ground 
with Its wings breaking off In midair 
This accident, which cost two lives, oc- 
curred on December 2Sth, at Issy-les- 
Moullneux, just as Laffont, the chief pilot 
of the Antoinette firm, was about to start 
for Brussbls with Sooor Pola, a young 
Spaniard, who aeeonipanled him as pas- 
senger. There was a treacherous wind 
blowing at the time, but this was not 
sufficiently strong to jircvent a flight with 
an Antoinette monoplane, which Is noted 
for its ability to fly In the heaviest winds 
Almost from the start, however, the 
aviator had difficulty In negotiating the 
severe and irregular gusts, while the 
higher he went the worse seemed to lie 
the trouble in which ho found himself 
He made three circuits of the field be 
fore crossing the Starting line, and he 
had just started OH his fourth circuit 
when his monoplane ssemed to be caught 
In m aerial maelstrom. It heeled over, 
plunged^ and reared, and then dove to 
within i'oo feet of the ground- -lust when 


tlon Finally aomethlng Jammed in 
connection with the controls; the mn- 
chine tipped to an alarming degree and 
alld stdewaya to the ground. The of- 
fleer had both legs broken and waa ao 
badly Injured internally that he died In 
a few hours. 

Finally, on the last day of the old 
year, our beat and most faarleaa aviator 
—John B Moiaant — was pitched head- 
long from his Bidrlot whlls descending 
near New Orleans. Mr. Blmsr A. 
Sperry, an eminent electrical engineer 
of New York city, has put forth the 
theory that Molaant'a accident waa 
caused by gyros^toplc force, which so 
suddenly tilted his machine from the 
sharp angle of about «0 degrees at which 
It was descending to one of 90 degrees 
cr more, that the aviator was taken un- 
r.wares and shot out of bis monoplane 
With. great force. Mr. Sperry points out 
that, supposing the propeller to have a 
weight of about 35 pounds and to be re- 
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Th« Adwtahtration 


N ine y«an ago Mr. Andrew Carnegie founded the 
Carnegie Inatitution at Waahlngton. a ■olentiflc 
llimraait without a parallel In the world. A few weeks 
ago he added ten million dollars to the original ten 
million given at the time of the Institution's founda- 
tion. and to the five million given since then. The 
total is a larger sum than most of us can conceive. 
An endowment of twenty-live million dollars means 
an income to the Institution of |2.37Mi tor every min- 
ute of the year, day and night, Sundays and holidays 
Ineluded. And all for Sclenoe! 

There are two types of mind that marvel at this 
vast sum, and then wonder that good money should 
be spent apparently so recklessly. Two types of people 
there are who do not quite see the use of it. There 
are those who are oppressed by the conscious- 
ness of so much suffering of all kinds that is in crying 
need of relief, those who see poverty and sickness and 
the mental misery that follow In their train, the dis- 
tress that is caused by moral sickness too, and who 
know bow hard It is to abate a fraction of it all 
without the means; those who see In a large, round 
sum of money great possibilities in the way of food 
.and fuel and shoes and medicines and comforts and 
opportunttiea And then there are those who flatter 
themselves that they are "prantical" and have no 
need for theory, those to whom theory means Just 
the Impracticable and the ineffectual. To both of 
these classes science means a certain intellectual 


luxurlousueas, something very nice if we can afford 
it, but not to be considered as long as there are "real” 
needs pressing for solution. 

THE PRACTICAL GOOD TO BE DERIVED. 

Without denying the existence of dire distress that 
is in large measure susceptible to relief with the aid 
of ample funds, and without minimising the import- 
ance of producing "practical'' results, the endowment 
of science may be Justifled even to the bleeding heart 
and the busy hand. Modern society has passed so 
rapidly from the state of individual and hand produc- 
tion to the state of factory and machine production, 
that some of us have not had time to adjust ourselves 
to the new modes of life and of labor, and to tear 
ourselves away from the traditional modes of thought 
that went with the old forms of production. The 
mode of life characteristic of the present Is the urban 
mode. The mode of work that is characteristic of 
the preaent la the factory mode— the division of labor 
with technical direction add correlation. The mode 
of thought that Is characteristio of the present is the 
Bclentlflo mode. 

Now city life Implies conditions of communication, 
of transportation, of transit, of housing, and of sanita- 
tion that are vastly more complex than the genera- 
tion of our civil war veterans over dreamt of. Tho 
method of the factory implies a comprehensive devel- 
opment of the technology of production which Is n 


tremendous advance over what was even thinkable two 
generations ago. And the technology of our urban 
mode of life and the technology of our modem mode 
of producing raw materials as well as finished articles 
rest upon a foundation of knowledge — scientific knowl- 
edge, knowledge that has been slowly acquired through 
the systematic efforts of the investigator. "Technol- 
ogy," it has been well said, "is a by-product of sci- 
ence." And that is strictly true. Occasionally a man 
hits upon a useful combination of materials by acci- 
dent; in some occupations the rule of thumb still oth 
tains. But the great body of our technical knowledge, 
the great body 6t those complex operations that dis- 
tinguish human action of to-day from that of all past 
times, has resulted from a deliberate application of 
scientific principles worked out in the laboratory or 
the field. The method of hit-and-miss must give way 
to the method of certain knowledge, not merely be- 
cause we are competing with other nations in the 
"markets of the world," and must perforce eliminate 
from our industries waste and Inefilciency. The saire 
need would exist to-morrow if by some means wc 
were completely withdrawn from economic competi- 
tion. The hit-and-miss method must give way because 
mankind Is becoming very rapidly conscious of the 
value and possibilities of human living, and is becom- 
ing accordingly resentful of everything that is waste- 
ful Of human life and human effort. And the hit-and- 
miss method can be eliminated only as fast as we 



have BCientIfle knowledse to take Its place. If there 
are (lleeaNeB to conquer, we eball conquer them when 
our knowledge of the Intimate behavior of proto- 
plasm, In lU marveiojualy varied maulfeatatlona, haa 
reached a certain stage. If we are not yet able to 
raise on our cultivated acres aufflolent wheat and wool 
and corn and beef to feed the hungry and clothe 
the naked, we ahall be able to do so when we know 
enough about chramosomes and biotypes and other 
things with queer-sounding names If we are aware 
of the danger of a rapidly diminishing fuel supply, 
we shall be set at eaae by studies of sun-spot and 
wave-motion and other "theorctlcnl" problems. If we 
suffer from the misery of poverty and Ineptitude, we 
may not get relief of a permanent kind by distributing 
the millions of the millionaires, but we are more likely 
to find a way out by getting flrat the products of some 
psychological laboratory or of some vast Investiga- 
tion In anthropometry, or other "unpractical” atudlea. 
THK BNCOtmAllRMrCNT OP NEW RESEARCHES. 

It is very slgnlfloant that the earlier endowments 
of sclent Iflc research were confined to assisting phys- 
ical s<>leiu-«H It Is not to be supposed that all the 
men whose generosity prompted these gifts were SO 
calculating as to select the physical actencos for spe- 
cial favor iMpause of their more direct applicability 
to Industry M'en like Thompson and Tyndall at any 
rate were themselves soienttsU and valued research 
"for Its own sake,” as the saying Is, however It may 
have been with men like Smithson or Franklin The 
endowment of astronomical research appeared very 
early tn this country, when the question of economic 
returns were entirely out of the question But astron- 
omy as an object of university study had a traditional 
claim upon those who were Inclined to give material 
aid to higher education; and the physical sciences 
established their claim simply by producing results. 
The Interesting thing about these more recent endow- 
ments Is the fact that biological and social sciences 
are getting for the first time an opportunity to 
receive a free development with the aid of large funds. 
And If this iierlod of biological research shall be found 
In later ages to coincide with a largo development of 
man's mastery of the living forces of nature. It will 
not be because Mr Carnegie had a shrewd suspicion 
that the facta about the ‘‘Induction of Fasclations” or 
about "Fossil Cycsds” could be turned to account In 
Increasing the wealth of the nation But Mr Carnegie 
and Mr. Koekofeller and Mr. Phipps and Mr. Crocker 
and many others who have shown more skill In the 
arts of commerce and finance than In the arte of the 
laboratory or of the observatory, have come to Itelleve 
that somehow or other scientific research Is worth 
what It costs— though the cost Is high. Tn a way we 
have now reached a imlnt at which science seems to 
he u by-product of finance or industry: but In reality 
this Is only a loan, and il will be repaid a hundred- 
fold. 

We must all come to realise that for modern society 
science Is a vital necessity For advancing science 
there are needed two factors free men and special 




students an latelllglble account of what he is dolof. 

There Is atUl aiwther potat at wbteh the speoUltamA 
Institution may carry danger. In the unlTendUes tits 
Investigator has been for the most part fta# to t|h« 
bis own gait and follow hla own inaplratltm. Thla 
Indeed la the orltiolam made against university ad- 
ministration in the lateet bulletin of the Oarnegle 
Foundation for the Advanoemant of Teaching (which 
has no connection whatever with the .other Institu- 
tion; for Mr. Oarnegle does not let his rl^t hand 
know what the le^ hand Is doing) In the special 
Institution the worker may be limited by the plana 
of the administration and the necessity for making 
a report on a fixed date. We need to gnard against 
waatefulueas and Inefllclency; but the mind of the 
Investigator may balk at a programme, and that Is 
wasteful too. 

Finally this thought ooeurt to me: SoiMce Is a 
necessity of life for society. To prodnee it we need 
men of special ability and certain opportunities. To 
get It, we depend upon the generosity Of wealthy 
men coinciding with their wisdom to recognise the 
desirability of subaldiiing other men who have the 
ability to do tbe work. In the case of other needs 
of which society has become conseloua, we have sim- 
ply bought our own auppUea. We do not n'hit for 
the generosity of wealthy men to clean our streeta or 
to take our census or to carry our malls. But that 
may simply mean that we have not grown tn aooial 
coniclouaness as rapidly In one direction aa we have 
In some others 

THE ORHANIZATION OF THE INSTITUTION. 

The administration of the Institution la In the hands 
of a Board of Truateea, who elect a president by bal- 
lot. The latter hohla hls office during the pleasure of 
the Board, and la the chief executive of the Institution. 
Tbe details of management are entnuted to an ex- 
ecutive committee and a finance committee, who have 
control of the distribution of funds to defray current 
expenses and for endowment of individual reooaroh. 

The plan which has been adopted by the Institution 
la to establish centers in different parts of the States, 
according to the locality best adapted for the particu- 
lar line of work taken in view. The number of such 
centers, and the variety of work carried on by them 
Is, even at the present time, very considerable and 
will no doubt be further Increased In the future. To 
give Bome idea of the nature and scope of the work 
carried on we can here only very briefly pick out a 
few of the most aallent features. 

The Department of Bounicsl Research is located at 
Tncion, Arisons, and is under the guidance of Dr. D. 
T. McDougal The object of this choice of location was 
to secure as far as possible the simplest conditions 
of plant life, such aa they are presented In a com- 
paratively desert climate. Among tbe subjects In- 
vestigated we find auch toplca as The Climatology of 
American Deserts; Evaporation and Soil Holature; 
Conditions of Parasitism ; Aocllmltlsatlon; Root Habits 
of Desert Plants; etc. 


' physlcnl tAboratory t^der Uu dirMtigg, 
h. Oaf, '4« tiu flkme inigUag flw 
Pspartmant 1» to lavagtifiKn' w -vltrpflilliijiffM 
l&imlved In tha genegla hnA -lint 
of tn* mxtVB crurt. tdf vmi* 
a gr^ dbal of pi«ltii4>ifli7 
phyaioaf ebaraetar, M (be , 
aatlafdetory high tamperaliUA aoa% ''tg, 
anoe could be made in sttlgaqineot wpfgH 
lug phenomena assoelated with the 
at which certain components of tlifl ogftMa 

It la Impossible to describe fa> dehkUt 
eompass of such a short review ai OMi^ pihMii||»^ 
trtotlons permit, all tbe Oapaftmenta and 
work which come within the acopa of the In>i|||||« 
We must be oatlsfied with ,a very brief 
enumeration, of tbe remaholng Da]mrtin«i|lilh(J||^H 
partroaut of Hlatoricat Researob has In iihWlg i ii M H|p 
placed on record tbe moat Important 
archives at home and abvohd whtoh oohttilhli hilHP 
rslattng -to |tha history of the Unltod 
Department of Karine Biology, altoatad ,At 
Ftorlidn, h|M carried out * number of 
searriuM upon vartoua Kutne forma, there ft 
partmant of Meridian Astronomy, the ha«d«i|Wri*|ty 
of which is the Dudley Observatory at Albtmy, Now 
York, and whose main work hitherto has apaat 
In tbe preparation of a general oatalogue of the atara. 
At Mount Wilson is the famous Obsarvalory umkr the 
guidance of Prof. George E ;itola, devoted to the atudy 
of solar phenomena. 

The Chemistry and Physlot of Nutrition form the 
subject of study at the Nutrltton Laboratory at Doaton,'. 
Maaa., whose director la Francis O. Lenadtet The 
work has conelated largely In the atuay of metidwHam 
In man under various conditions of health and disease. 

The last Department which we ahall mention la one. 
the bealB of operation of which oanuui be said to be 
located at any one place, inasmuch as many of the 
observations are made on board of a special aalting 
vessel which has been christened after the founder 
of the University, the "Carnegie," and which Is 
apeolally designed free from magnetic effects, to 
serve as the laboratory In which are being collecled 
the data required for a general magnetic survey. This,,, 
work Is under the care of Dr. L, A. Bauer. 

One can hardly form too sanguine estimate of the 
possibilities of benefits to be derived by our generation 
and those who oome after ua from the ayatemattc 
endowment of adentlflc research. At tbe present day 
probably no thoughtful man Is disposed to question 
the value of science to tbe community, so long os 
merely general prlnclplea are mentioned, it Is only 
when some specific problem Is referred to that we 
often hear the Impatient question, "What Is the use 
of such work?" The roan who asks auch a question 
Is usually forgetful of tbe tact that be bae in hls own 
mind admitted tbe truth of the general principle of 
utility and Is merely unable In this particular insunoe 
to follow out tor himself the complicated network of 


facilities In the way of equipment. Heretofore most 
of our science research has been carried on In univer- 
sities The constant demands that the unlvecsltles 
have been making for more and ever more money 
were made hecauue of the great expense of research 
rather than becaiise of the expense of teaching The 
rapid Increase In the endowments for scientific re- 
seari'h as well as in the number of Institutione devoted 
especially or exclusively to research has raised the 
question of whether the universities should not be 
entirely divorced from this function and left free to 
devote themselves (o teaching On the one hand Is 
the fact of Increased efficiency to be obtained from 
Hpeclalizntlon and concentration of effort On the 
other hand are the needs of the universities for men 
who can tcHeh from direct and intimate contact with 
the living Btrenni of new knowledge in the process 
of manufacture, so to speak. There can hardly be any 
question tlmi science teaching la most effective In 
the han^s of men who are Interested In research, 
other things being equal But not only In the Inter- 
ests of ibc universities, but also In the Interests of 
the advaneemejiJ of Bclence, It Is desirable that re- 
search be not banlsbcd frpro the teaching instltutldhs. 
In the first place, It takes an Investigator to recog- 
nize the special abtlliv for this special work; and 
we must depend upon the universities to find out 
scientists for us If the university men devote them- 
selves to teschlng exclusively, they will not find these 
potential scientists for us Tn flie second place, 
the scientist himself needs, at least occasionally, the 
Inspiration and stimulus that ■comes only from contact 
with younger minds. While It is desirable to free 
the man who )>f« tbe rarp gift of discovering rfhe 
light as far ns possible from the -drudgery and routine 
conibeted with moat tsaohlng positions. It Is not desir- 
able to separate him entirely from the "stream of 
youth"'or to free him from the neccaalty of analyzing 
hls own work sufflclTOtly to 1>e Ijirta to flTO to tlw 


Following the order of arrangement of the Year Book 
of 1910 IsBued by the Institution, we may next mention 
some of the work of the Departm«it of Economics and 
Sociology. This Department la headed by Prof. Henry 
W. Farman, of Yale Unlrerslty. Among tile mono- 
graphs published from this center within the past 
are a number dealing with such matters as Tbe Chi- 
nese Immigration; Tbe German Element In the iTnlted 
States; various topics Relating to Agriculture and 
Forestry; tbe Mining of the Precious Metals; Manu- 
facture, Transportation, Domestic and Foreign; Money 
and Banking; the Labor Hovemont; Social Legislation; 
etc. The Immense Importance of ftndles of this kind 
will be obvious even to those whoee calling In life is 
most remote from the fields of pure science. 

At Cold Spring Harbor, Long Island, Is situated a 
Department which perhaps repreaaata ow of the moat 
modem phases In Experimental Science, the Depart- 
ment of Experimental EvoIuUon. Tbe character of 
these researches plight be said nowl regard to 
two features 'While It la true that from the Terr 
start, In Darwin’s own work, exp^mratal methods 
took a prominent position, yet for many years past, 
and nntll very recently, the study, pf eTOlatlou. was 
based rather on the oboervatiim pf existing material, 
than on any jttampt to modify by axpertmnt to .a 
definite an4 p^termined muner salaeted axamplaa 
of blolmlloal tn|terial. TTie extanaioii ft si^ experi- 
mental' nieti|Adii to the bUSogltal aclanM on fi Igrae 
scale' la a eomparatirely recent deyetopBiai^ and U 
approxliiriitriT ot^mporaaeans ^l|i) «lw rtof of 
eeoo^'ctaaMcteriWh! faatara r^farrad to aUgiVp, lunis^ 
the IntRiduetlon nf the qiiM^tlto w 

gation tato btoiogtoal etndy. fit Ooli 

Harbor la ttfitolr , the abto dtrsflOcin wC WM. «. 0. 
Davenport, and oorera TarWua towatlgaMiMia rsdattof 
to heredity to anlmala, pliHtoi Md Mum^ 



threads toy which some erne porttculor problem la linked 
with tbe Infinity of natural phenomena, the proper 
underatanding of which la ao esaantiat for our mastery 
over nature, and for Our very life. 

'Hie Mail-handling System at the New 
Pennsylvania Railroad Station, 
New York City 


By loaeph B. Baker 

O N Saturday, November 87th, 1910. the PWtoBl^ 
vanla Railroad to New York city, which bad 
been operating partly «ia Hudson River ferrlea and 
partly by elsctrlo toanet trains running thmugh the 
twin itodeon Rlytr and East Biver tubes to ttf !»•'«' 
■tatlon to Manhattan, took pp the full service )|t the 
new tarmteal. This change required the InaugBmtton 
of a apaotol port office pt adequate Stoe and UQUlp- 
■wnt. and • uew building feet squara. dsalgned 
by the grohltecta of the utatlon (MelCim, Mead ft 
White) la bitog ereetto toy the gorerameui on il alt# 
want «t th* olatton on ElghU) Avenue and axteadlng 
fttnn 91»t to »rd Street aud pbout half way from 
flghtb to Ninth Avenue: Both tovUdlngv bTeransh 
rim out that extenda between tt«> *ui«tol PPStlluff** 
the handling of arrlvtof nnd dupaiftog toiaU ph thn 
tutotol ttoekage. far betow tke ttreto Mf lr*- 
qttod tW Inatoilatlon of aft tosvntoaa and atmm*toi 


A priyfto Streat rt»d dtolto #»« d*, 

Btraeto' to .partly toguHMad.iifeiipfy. bOrltoii. «t Ikt;, 
.T^ia'-totobtodryMittWtt^ '^li* to Bay jto 
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I a»U wafOM. Tli« arnmga- 
ruoklag pl«M, and anew tor 
poata} aqtjuWtM. Betwwn 
platforma on the track level 
ample mace for a oomplete 
antpmedt; and at the track 
and six track* aet apart for 
provlaton for twenty-alx mall 

dellTBiwd to trains on the 
d incoming mail received via 
k subway running for a dla- 
it east and west along the 
inches. Mall arriving at the 
nt down to the basement and 
subway by spiral chutes or 
A large number of motor 
oapacity, has been provided, 
luffloient slse and capacity to 
led trucks between the dlf- 

r, although ample for the al> 
zed modern .railroad station, 
e the enormous quantities of 
depart from this vast term- 
nt of the entire weight of 
g New York city is carried 
naylvania Railroad, between 
1 being handled daily, com- 
0 pouchea weighing from a 
a apiece. This concentrated 
handled wltH^ extraordinary 
ith trains moving quickly in 
vork situated fifty feet under 

K ite problem was presented of devising a 
which must be not only thoroughly reli- 
( ample capacity fqr the work, and so de- 
to fit into an underground space cramped 
Ue of thlnga by the building atructure It- 
uust also be free from all poaalbllity of 
lay to train movements or interfering with 
bt on signals. In otber words, the task was 
Mi'Hinhll n complex machine for executing one of the 
giMHtary functions of a railroad aUtlon— mall handling 
ss^in waate underground space that had already been 

? id to the lowest practicable amount by tbe un- 
ble plana of the architects of this unique bnlld- 
Thla problem, lu which the Post Office Depart- 
ment was so vitally Intereated, waa Intruated to a me- 
fi^nieal engineer who had already demonstrated 
Hweial ability and resouroefulnesa in government work 
fa the Treasury Department, Mr. Woodwell, of the 
irm of h. B. Marks * J B. Woodwell, consulting en- 
gineers, Nqw York city. His solution, s most remark- 
able one In departing almost entirely from conven- 
Itonal methods, by reason of tbe inflexible restric- 
tion above referred to, has proved a success In the un- 
interrupted facility with which the malls have been 
handled from the start The electric-motor operated 
apparatus for handling tbe outgoing mall was put Into 
motion coincidentally with the opening of the new 
railroad station, and worked without a bitch, thus 
demonstrating on the first test tbe capacity, speed and 
smooth working of the machinery. To the writer 
the achievement seemed so clearly an expression of an 
Individuality — that of an engineer of the modern type 
—that information In regard to the work was sought 
In a peroonal Interview with Mr Woodwell. and the 
unique methods and devices employed were made clear 
toy the foUowtng explanation of the system as a whole 
divided into two distinct parts for handling outgoing 
and inoomlng mall respectively, The theater of action 
Is in the lower part of the Poet Office building and Is 
•et OB three main stages, viz., at the surface and at two 
dinereat underground levels. These are the street 
level, with the mailing floor about two feet shove it; 
the basement. fitted up aa a Post Office, and duplicat- 
ing the Intarior equipment of a group of standard 
R. P. 0, oars, and the track level, on which the mall 
cars stand on their six tracks adjacent to the four 
sepamte platforma. 

The outgoing mail, coustUatlng 80 per cent of the 
total tonnage, is handled by an elaborate equipment 
for vertical and borisontal transportation of the 
Itonchss. Spiral gravity chutes are provided to serve 
'tech of the track platforma. The chutee terminating 
At 'the two *lBlaud platforms” (Nos. IS and 14) are 
4ehbl» aplrhls, commencing at the basement and ex- 
1tti4ing downwhi^d to the level of a system tot elec- 
trie motor operated belt eonveyera installed at a 
midway between tbe baeemetit and the platform, 
'm this imlttt eaph chute dlsohargea upon either of 
two mmeeyar beiti. one of whieh runs eastward and 
tM 6ther ijrsatwajtd. A “tripper*’ end spout, running 
Pn a third rati, ferves to diwimtge the pouches from 
fhto the waiting cam stpndUtg cm either side 
To mgke thfa clear, conalder the 
a,tvida stIutWig m trae|c >8, 
eutrymee ta'tiw hasumnit 


ing to the west belt, are carried along on the latter 
until they reach the tripper mechanism, consisting nf 
a set of idler pulleya through which the conveyor 
belt runs and which may be placed at any point on 
the travel of the belt by the car man handling the 
loading Tbe tripper la mounted on a carriage made 
self-prapeUing by an eleotric motor with gearing, 
clutches, and control tevers'and pedals, so that It may 
readily be brought to a point opposite the door of the 
mail car. One of tbe idlers Is so arranged above the 
plane of the traveling belt that a pouch travel ing 
along on tbe belt on reaching the idler is caused to 
ride up over the Idler and on to a deflecting guide and 
BO Into a delivery spout attached to the tripper. The 
only manual operation therefore is the setting of the 
motor-propelled tripper and the Inserting of Its spout 
Into the door of the car, when this le done the stream 
of pouches pours in at the door of the car, there to 
be stowed away by the car man. Two of the plat 
forma are curved, which ne<-esBltated tbe Installattun 
of two conveyer belts in aeries for each of these plat- 
forma, with a special device for transferring tbe 
pouches from one belt to the other 

By using both compartments of this double chute, 
delivering to the east and west belts at onc-e, four 
cars can be loaded almultaueously on the two tracks 
Imundlng this platform (No 13). The trippers are 
ahlfted along from oar to car upon signals between 
tbe chute entrance on the upper level and the ear 
man. Should the conveyers be out of service, the 
pouches emerging from the chute compartments can 
be delivered direct to the platform and handled from 
that point by band trucks. 

There are four ayatems of these spiral chutes in 
all The north chute has three entrance openings on 
tbe soling floor, one leading to the basement and the 
otber two having openings In the basement also and 
going to tbe track level, where they deliver on the 
east and west conveyer belts Installed over platform 
8. The south chute la a quadruple one leading to 
platform 4 and having the same layout as the north 
chute Juat referred to, but having In addition a com- 
partment leading' from the mailing floor direct to the 
trucking subway. In the design of the spiral <>buteH, 
on acoount of tbe restrictions of head room and struc- 
tural conditions, It was necenaary to make numerous 
offsets of straight and curved slides and to employ 
changes In pitch of tbe spiral, baffle plates, and i*e- 
verae curvea; tbe solution of the problem being ren- 
dered more difficult by the wide variation of the load, 
ranging from the small, nearly empty canvas pouch to 
a 300-pound bag filled with periodicals Experiment 
has shown that tbe time of arrival of a single lettei- 
and of a 300-pound pouch at the bottom of the chutes 
Is approximately the eame. 

Tbe aeveral direct chutes Installed In addition to 
the spiral chutes are of parabolic form, securing the 
maximum speed of descent of the pouches, yet de- 
livering the latter with tbe minimum of velocity at 
arrival. 

For the conveyer belts, about half a mile of the 
beet rubber belting — five-ply canvas of long-flber cot- 
ton Impregnated and covered with rubber on both 
Bides — Is used Tbe use of ball-bearing rollers to 
support tbe belts minimizes wear, and eliminates all 
‘ Held repairs” by enabling all wearing parts to be re- 
placed without delay by duplicate interchangeable 
parts. 

Four plunger elevators, operating between the dif- 
ferent levels, can be used for lowering outgoing mall 
In emergencies, but their regular use is for lowering 
pouchea of registered mall and for lifting Incoming 
pouches. 

For handling the Incoming mall, one of tbe track 
iilatforms (No. 4) has an underground conveyer- 
two belts leading from east and west— delivering to a 
bucket elevator Installed at an intermediate point. 
“L,oading statloas” spaced short distances apart are 
provldsd, having trap-door openings In the floor, 
through which the pouches are thrown from arriving 
mall oars to be received on a moving belt. The de- 
sign of this co-ordinated conveyer and elevator equip- 
ment waa one of the difficult special problems of this 
handling aystsm. Tbe buckets of the elevator pick up 
tbe pouches aa they come to it from the belt, and It 
Is neqeosary to eliminate all poaslblllty of cruablng or 
injuring a pouch, or deranging the apparatus, at the 
transfer potat between belt and Mevator. To Inaure 
tbils safe handling each pouch must be transferred 
from the bait to the elevator at tbe right instant for 
one of tbe buokets to receive it. This object baa been 
accomplished first, by opsrattBg the whole conveyer 
and eleviitor aystam from a common electric motor 
installed at (he top of the elevator shaft, and second, 
by applying n umadataml operation to the receiving 
of the pouchea on the belt Iteelf. When a pouch is 
thrown IntOfthe opanlng of a loading station it lands, 
not on tbs bett dlraetly, hut on a sbelf above tbe belt. 
From thin Iptermpdlate reoeptacle the pouch is auto- 
amMaally piiihsd jK the idfbt moment on to tbe belt 


running beneath The time of this deposit on the car- 
rier 1» controlled by the movenient of the distant 
bucket elevator, through the inediuni of compressed air 
In piping connecting with a dlfferentlnl piston mechan- 


ism which moves the puahei hack and forth; the 
buckets aa they approach the delivery point of the 
belt, by operating a compressed atr valve Included In 
this piping, cause the pusher to operate at Just the 
right moment An interlocking incchanisni Incorpor- 
ated with the loading levers ol' the stations prevents 
conflict of delivery of pouches from the two parts of 
the belt. When one bell Is working the other Is out 
of operation The bucket elevator can handle 1,21)0 
bugs an hour 

in the annexed pictorial view almost the full activity 
of the different meclianisins may be traced The pri- 
vate street at the ground level and the common motor 
for the bucket elevatoi and undergiunnd tonveyer ap 
pear at the top of the view Outgoing pouches are 
being dumped in the spiral chute leading from the 
Post Office 111 tlie basement to platform 13. and are 
being loaded In a oar on track 22 standing at this plat- 
form The other overhead conveyer over platform H 
Is also well shown In the middle of the view Is a 
motor truck standing on platform 14, which Is at the 
door of one of the plunger elevators At the extreme 
right Is tbe aouth spiral chute in operation, and be- 
hind the same, incoming mall Is being received on the 
basement level, delivered by the bucket elevator from 
the belt ninnitig under platform 4 The train which 
brought this mail Is standing on track 8 In the back- 
ground, and underneath may be seen the 22-foot high 
motor truck subway 


Freak Shadows in Oil 

By J. Mayne Baltimore 

I N the crude oil producing regions In Callforn lathers 
are acores of large ponds of this material After 
being pumped to the surface, the petroleum Is emptied 
Into depressions In tbe earth, where It remains for 
a time. 1.4iter tbe crude oil Is jilat'ed in barrels, 
large tnetal cans, or else In big reservoirs. These oil 
ponds are known as "sump boles ” 

There Is one very |H*rullar thing ata^nt, tJiese “sump 
holes,” and that Is In the way of producing what are 
known as “freak shadows." Tbeie are real shadows, j 
but, notwithstanding this fact, they are decidedly ! 
"freaky.” If tbe sun is brightly shining and a per- j 
son stands for a few moments on the margin of the ' 
"sump hole," so that his shadow falls on tbe surface , 
of tbe petroleum, and he then quickly changes bis po- 
sition, the dim shadow remains Juat where It vyas [ 
originally cast. In other words, the “shadow does not 
follow tbe substance.” 

This may seem like a paradox, but It Is true The 
Instant a person shifts his positton bis shadow is 
again cast In a new place, yet the former shadow re- 
mains unchanged. The longer a person stands In one 
liartlcular spot, the longer will the former shadow be 
visible. 

Hundreds of experiments have been made along 
these lines, and every time the same results have been 
produced The simple explanation for this phe- 
nomenon Is that under the hot sun gas Is being con- 
stantly generated down In the body of the petroleum, 
and It rises to the surface in the form of little, minute 
bubbles. Bo very small are these bubbles that they 
are scarcely visible to the naked eye Millions of 
these wee-bubbles are rising to the top all of the time, 
when the bubbles break and the gas la liberated, 
passing Into the air 

Both the gas and bubbles arc so very super-sensitive 
to the temperature that even one’s shadow cast for a 
moment aeross them Is affected The tempL>rature Is 
lowered Whenever the sulistance quickly changes 
posli.oii tbe shadow remains until the rays again 
warm up that spot and the shadowy outline slowly 
fades away Of course the "freak -shadow" may be 
seen for only a very few seconds. 


A $15,000 Prize for Aeroplanes 

M r EDWIN Qom-D has offered, through the 
columns of the Shikntihi' AMRKll'J^^, the sum 
of (15,00(t, which Is to be awarded for the eonstrui^ 
lion of a heavier-than-alr flying machine, equipped 
with more than one motor and propeller 
The conditions governing Mr Ooiild's offei were 
publlabed in the Bcibntifio Amkhk \n Issue of 
November 19 th, 1910 


Our Weekly List of Patents 

rpHOBB readere of the SoncNTinr Ami bica-s who may 
•t miss the List of Patents granted In the United 
States, which It has been our eusiom to imbllsh from 
week to week in the advertising pages, are referred to 
the SrjEJtTtric Amebican SurrLEMKNX for the recorA, 
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In this Department the Reader will hnd Brief Abstracts of Interesting Articles Appearipg in i 

Periodicals at Home and Abroad 


The Harvest Moon 


AV moon, at her ‘full,’ rlsee shortly after sun- 
set for several evenings In succession, which circum- 
stance gives rise to a series of brilliant moonlight 
nights, and the moon being above the horizon until 
late In the morning, presents a charming appearance 
besides prolonging the light which Is so beneficial to the 
husbandinan at this season of the year The full moon 
that occurs nearest to September 22nd has long been 
known as the 'Harvest Moon’ on account of the pe- 
culiar advantages derived from moonlight during the 
time of harvest In Kngland, and Its yearly return Is 
ulwsys celebrated us a festival among the peasantry. 
The ( Ircumstanoe of this moon rising for several 
nights In succession at nearly the same hour. Immedi- 
ately after sunset,' which has given it an Importance in 
the estimation of farmers. Is not generally understood 
by the public, but the true cause has long been known 
to astronomers and can be very easily explained ” An 
exiwsltlon of the astronomical conditions which give 
rise to the phenomenon is given by A. K Bartlett In 
Popular Aslronomu, from which we are quoting. "It 
arises from the fact that the ecliptic, or the sun’s 
apparent path through the heavens. Is variously In- 
clined to the horizon at different seasons of the year. 
The celestial equator is always at the same angle with 
horizon, and hence equal portions come above the 
horizon In equal periods of time. If the moon moved 
In the celestial equator, she would rise and oet directly 
in the east and west points of the horizon respectively, 
and she would rise later each night by a nearly con- 
stant interval But the moon moves in a path which 
la constantly Inclined to the ecliptic at an angle of 
about G deg., though for the present explanation she 
may be regarded as moving In the ecliptic; and as the 
ecliptic * ''"ed to the celestial equator at an angle 
of 2.'!^ deg, the moon, in all parts of her orbit, does 
not rise at equal Intervals on each succeeding night 

‘‘When the constellation Pisces Is in the eastern 
horizon the ecliptic rises with the least angle. Now, in 
September, at the autumnal equinox, the sun being 
In the constellation 'Virgo, the moon at her “full,’’ 
when opposite to the sun, is In Pisces and rises at 
sunset On the following night, though the moon has 
advanced in her orbit about 13 deg., yet her path being 
very oblique to the horizon, she will be but little 
below her position at the same time on the preceding 
night. She rises, therefore, only a little later, and for 
several evenings appears in the east at nearly the 
same hour after sunset 

'Though the differences In the time of the moon's 
rising are always great when she Is In or near the 
constellation Virgo, and small when she is In or near 
Pisces — that Is, every month — yet we never notice 
these variations except In autumn. In fact, we seldom 
observe the moon's rising at all unless It be when she - 
rises near sunset, or In the very early evening. We 
usually give more attention to the full moon, and the 
moon can bo full In or near Pisces, where the differ- 
ence in the time of her rising Is least, only when the 
Sun is In or near Virgo, which cannot occur except 
In September at the time of the autumnal equinox. 
In March the conditions are reversed, and the moon 
al her ’’full,’’ rises on successive evenings later than 
nt any other time of the year. 

“In our latitude, the difference between the hours at 
which the full moon rises on succeeding evenings In 
September, amounts, on the average, to rather more 
than twenty minutes, or about half an hour less than 
the mean Interval, while In March the average differ- 
ence Is abotit 1 hour and 20 minutes, the least possible 
varlitUnn in the time of her rising being 10 minutes, 
and the greatesl 1 hour and 30 minutes Those parts 
of the eellptif which rise with the smallest angle set 
with the greatest, and those which rise with the peat- 
est set with the least, so that, while In September the 
full moon rises at nearly the same hour on successive 
evenings, the lime of setting varies considerably, owing 
to the large angle of the ecliptic with the western 
horizon The phenomonon of the “harvest moon" is 
much more striking In Northern Europe and In Can- 
ada than In the United States, and In very high latl- 
tudes the moon, when It has Its greatest possible 
declination, becomes elreumpolar for a cerUln time 
each month, and remains visible without setting at 
all (like the "midnight Sun") for a greater dr leas 
^mber of days, aocording to the latitude of the 
troseryer 

'"Tbe husbandmen of old believed that the socalled 
'harvest moon’ was S divine Interposition to prolong 
tbe day and thus aid them, but actence baa shown that 


the phenomenon la simply the result of natai«l law. 
The name so devoutly given Is, however, still lovingly 
cherished, and as long as the solar system preserves 
its present relations, tbe return of the “harvest moon" 
will each year commemorate the simple faith of the 
first observers of this crowning beauty of our Septem- 
ber nights.” 

Modem Development in X-Ray 
Technique 




Fig. 1.— ^e orig- 
inal CrofAes 
tnbe. 


Fig. a.— A modem 
X-ray tnbo. 


than Roentgen’s discovery of X-rays. An Interesting 
historical review, leading right up to the present state 
of radiography is given In KnowMo<f by Reginald 
Morton, M.T). We quote here some of the essential 
points of Dr. Morton’s article. 

"The way was paved for Roentgen’s work by the 
experiments of Crookes with highly exhausted vacuum 
tubes. He observed that with increasing vacuum 
there was formed a dark space around tbe kathode, 
which Increased in extent as the vacuum was In- 



Fig; 2. —The X-ray tube as Improved bv Pr^C. Berbsrt 
Jackson. 

creased. Concurrently the glowing gas which at test 
entirety filled the tube gradually disappeared. He 
also found at this stage new radiations were given oft 
from the kathode, their direction being at right angles 
to tbe surface of emission. These be called 'kathode 
rays,’ and he ascertained from their behavior to a 
magnet that they carried a negative charge. Owing 
to their curious properties be was under the impres- 
sion that he had discovered a fourth state of matter 
—'matter in radiation' — ^but he altered this view later 



«. A rt i am sinil e radi«|raf|i «| HitlMs 


m when he tound that the ohgwii^ j a i »w ||i||lg|i i mk 

capable of a different exptanatlaR. ||g 

concave kathode he was able to . 

a foeuB, and by directing them on 

sueb IS fluor Bpar, calcined ehella, MMl 

he produced brilliant fluoraaoenoe and Itipll iWilllb- 

tures it the action were prolonged, ]81o 

aervnd that when the exhanatlon waa ■vjjpwh 

an extent that the dark apaoe naOhaa 'jpib ip p i te 

Inner aurface of the tube Itaelf, the 

beautiful green fluoreecance, ea 

temperature, end that these efleeti mm. 

If the kathode was of concave form IMl 
the tubs at or near tbe focal point of #e 
“There Is not the least doubt that the 
produced in these experlmenta, and the fQianUiifiMr 
well be asked how it came that they were noft^ilSpd 
by Crookee. The anewer la very etmplo. 
visible to our eyes they would easily osenpe 
tlon In the ordinary way; then w« magt 
that Crookes confined hie studies to what'wae ffiftlff 
on inside the tube, and at that time there wnifio 
evidence of any kind to suggeet even the pemMlIMg 
of mdletlona paaalng through tbe wall of the 
“The publication of tils famous paper soon shb||ld 
many other men experimenting In the eaae dlredHiMlf 
end in 1392 Hertz .announced that the kathode g|pi 
would penetrate thin metallic aheets It placed Iwido 
the tube, and within their path. Soon after this I|MMe 
unfortunately died, but his experiments were car^Md 
on by hie asatstant. l-enard, who In 1894 had a ti|)e 
made with an aluminium window. This, when exef||i 
with an Induction coil current, allowed the rmyo 'Ae 
pass outside the tube, and it was observed that IlMr 
would also pass through other opaque bodies, snob m 
paper, giving rise to fluorescence and pbosphoiwaoppite 
In certain substances, and even affecting the eenaittio 
Belts of silver in a similar manner to ordinary Itgkt. 
Tbe only mistake made by Lenard in these epiH|h' 
making experiments was in thinking that ell thfio 
effects were due to the kathode raye alone. 

"In November, 189B, Roentgen, while experlmentlgg 
with a Crookes tube, noticed that a email eoreen coatiil 
with barium platinooyantde fluoreoced biilllantiy hi 
tbe proximity, though the tube wee covered with card- 
board and no light could be aeon Issuing from It 
Following up this phenomenon he made out that tbW 
radiation came from a spot on tbe Crookes tube oorre- 
spondtng to tbe point of Impact of the stream of 
kathode rays. He further ascertained that all aub- 
stances were transparent to tble new form of radia- 
tion, though in varying degrees, depending on the 
atomic weight of the elements composing the suir 
■tance. He also found that the radiation came la 
straight lines from the point of tbelr origin, and 
that they could not be reflected or refracted, and were 
not In any way Influenced by a magnet. It was now 
evident to him that he was In the preeenoe of radia- 
tions hitherto unknown, and be forthwith set about 
an exhaustive study of their physical properties, ao 
as to determine their exact nature, and so perfectly 
did be do tble, that hie original monograph has 
never been eerionsly added to up to the present ttnie. 

“Having ahown bow any tnequalltlae In denelty m 
any given object would be registered on a photo- 
graphic plate, be at once recognized the Immense Im- 
portance of the discovery to surgery, end made hie 
communication to the Physlco-Medlcal Society of 
WUrsburg In Deeember, 1896. 

"To dedcrlhe In detail the vartoua steps In tbe ds- 
velojitilent of all tbe apparatus used In redloloff 
would, mid does, fill many a good-eieed volume. We 
may, however, trace the evolution of the more Im- 
portant parts of the modem X-ray outfit without 
going beyond tbe space usually allotted to such an 
article as tble. 

“In view of the fact that the Virhole aclence 
radlolcgy chnters around the X-ray tube, and thirt 
everything else Is eubsidiery to It, we may vary fitly 
oonalder this first. The original experiments weru 
made with tubes of the well-known 'pear' phape ertfr 
Inatod by Crookee. In these the kathode atream was 
made to impinge upon some part of the wall of the 
tube, (X-rays are produced when a stream of ksA^ 
ode rays nre suddenly arrested by Itupdet sgialmc » ; 
solid body.) The area of jtupaet was always larger 
sometimes' the whole of the huge end of the tsN 
showed the eberseterlstlc fireeB fluoreseenes dhowtai 
that the X-rays were behig film oiK from its wturfd 
ares. , ijJiHler such eoadttioas (the Imsgas of ^ 
!“***»!« ” • ^ 
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' Prof. Horbort Joekion, of 
He mode » tube with a con- 
1 at or near tbe focal 

1 wbieh alao acted aa the 

it ^ U|» aiaiMiiifb ;|fhe roault waa that aU the 
Ipt. and cave aharp ehadowB 
I detaila of minute atruc- 

p under normal oondltlona, 

^i^'tiaiaMf It i|MK li|b» vacuum to alowly Inoreaae. 
* HMaflOt aiclanattoa of thla la that the 

.Utitlinil IlMlITiff ‘-Tfttllfh* in ot tho tube. 

it la even believed that 
I| |4k | tm iab U M ' alghit through the glaaa. X certain 
MWiillr tr dnio aH^ded can be reatored to the 
hodii.;««tfee -beating the glaaa, and thla waa 

ths 'CpIr kMtboA O^Mageneratlng a tube in the earlleat 
dlfflit'bl|‘X<ra9*> tti^lieed tor regeneration waa owing 
ftiabiW the Increaae of vacuum the tube 
bfiMM’ it paailliblHMk' that the electric current paaaed 
%ia> OMliiMa^ in preference to going through, 
bbamolaw 4>f the radiation altered, ao that a 
" ‘ , W fb fa called, gave very poor Imagea 

I plate, although the acrecn up- 
» ttlbtiy brilliant; the reaaon being that 
aft-nurd tube are leae active in affecting 
I. of ailver, and hence it doec not 
r talSMi^tbat a tube that gives a satlefac* 
r taMge af llkft acreen will give a good account 
I for reglaterlng tile image on a 

kpive been brought out from time to 
blon of the vacuum in a convenient 
1 f*dh haa certain advantages. At the 
» lliare aeema to be an almost unlveraal 
I tube makers to employ some poroue 
k M aebeatoB, spun glaaa, leavea of mica, 
le material ia incloaed in a amall accea- 
) cavity of which communicates with 
tbab of da X-ray tulie, and so arranged that when 
tlw mrtatggdir of the main tube riaee beyond a certain 
d|§raa tba electric current paaeee through the amall 
taMin, feaig|lbg the poroua material and causing It to give 
e# asaM of ita occluded gas. This paeeee into the 
kMga brim, lowere its reeiatauce, and tbe current re- 
BwpkM Ma proper course. 

‘^a must now turn to the improvementa made 
Mdng recent years in the colla and other high poten- 
tial teuaformera. Before the days of the X-rays, 
twdaelllan coils were rated or compared with one an- 
otiMr according to their apark length. Tbe maker of 
g Mg coll aimed at a certain apark length, and waa 
naC vary particular aa to how it waa obtained; but the 
earfbuB fact waa, that when one of these big colle 
was uaed for X-ray work the results obtained were 
Mt always thoae expected, though It was generally 
. agraad that large colla gave better reaulte than email 
anaa. About the beginning at the present century 
many colla were in use giving sparks of twenty, thirty 
or more inches in length; but as It was realised that 
a apark length of anything up to six or eight inches 
waa auffieient to overcome the resistance of any useful 
Xmy tube, it became apparent that nothing was to 
bs gained by Increasing the sparking distance of the 
eoil beyond a certain point, which haa been found to 
be about fifteen Inches. Tbe only other thing to do 
was to Increase tho quantity of current available, and 
ao drive a larger volume of current through the 
X-ray tube. As la well known, the current from any 
iaductioD coil la not coutlnuoua, nor even unidirec- 
tional. It la an alternating current, but the waves 
of one aign preponderate over those of the opposite 
Sign. Owing to the fact that the resistance of an 
X-ray tube to an inverse current la less than to a 
awrent in the right direction, it la neceaaary that 
tkase leaaer lad Inverae waves be kept as smsll as 
pMMble— the reverse current having a very doloterl- 
omi effoot 00 tbe life and performance of the tube. 

“Tbe first attempts at making these Tieavy dls- 
ohaige' coils, m they were Mtled, were not very auc- 
•eaaful; in tact, until very recently, all theee colls 
anffered from giving out too much inverse current, 
iltilch, aa wo have seen, la Very detrimental to tho 
IMmb. 

“The newaat coils are a very great advance on any- 
Ogog of the kind that haa been brought out before. 
Mat only are they very economical of primary current 
tab tho vary heavy aecondary dlacharge they give out, 
laiii they ara for all practical purpoaea aulta free from 


^ ha' vary lateat type of Induction coll for X-ray 
>h|aflt fik Whitt (a known as tbe 'iingla Utah coll.’ The 
bllon at thla la such that a radtbgrapb of almoat 
I , of him h^y oan he mada with a alngle inter- 
dUcarant wnya at bringing about 
" r produoea tho Intarroptioit by 

of a wnalf oartrldchi another 
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and agalnat a spring in compreaaion. Tbe act at 
turning on the current draws back the catch and the 
wire ruahes up by tho action of the spring, and the 



Fig. 5. — Badiography of the kidney. 

Tho maul eyllndor ntioD which tlie X-ray tuln io mniinttnl lit praaoed 
down into tho abdomen rnincins lU tbickiuaw and pruvratiiiK all 
moTomenU of tho kidney Itmilf. 

circuit Ifl broken at the moment tho wire leaves the 
mercury. 

‘‘This is the latest development of tho Induction 
coil, and In all probability It will havn a far-reach- 



Flg. 6.->-A radiograph ahowlng a atona in the Iddney. 


ing effect on tho future of X-ray technique. It la not 
unlikely that In future we aball be regulating our 
expoeurea, not by so many seconds or minutes, but 
by tbe number of flashes or Interruptions. What Is 



Fig. 7.— Teleradiography. 

The tnlw la rlncnl Iwo motoni fnnn tba pholnitraphli nlato ngiduat which 

- .u. -i,ij«r^i.l^htly 

•I pnnKWMi. 


now wanted is a means of giving any desired num- 
bor at wilt, and, in all probability, thle will he 
achieved before very long. 

"Karly in tho daye of radiology it was observed 
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I that the Intervention of a diaphragm increased the 
definition and sharpness of tbe Image, In tho same 
way as in the photographic Ions, then It was found 
that if instead of using a hole iu a metallic disk the 
rays were made to pass through a metal tube a still 
further gain In sharpness was attained. So Import- 
ant la this, that the use of the tubular diaphragm la 
eaaentlal if the beat radiographs are to be secured 
I "One of the moat difflcult mattera to deal with Is 
that of movement. Some patients have the f.-icuPy 
of keeping still for comparatively long periods of 
time Very many others have not; thn movements 
may bo voluntary, hut are frequently Involuntary from 
nervousnoaa, or tremors that are not under conirol 
'Alt the organs In tho thoracic, alidomlnal, and pelvh 
cavities move to a greater or leaser extent with the 
movements of respiration, and this Is an Jmportnnl 
factor in assisting tho performance of their iionnal 
functions Some of these movements are easily re- 
strained, others are not, and many dovtcos have been 
brought forward for this purpose; but tho most gen- 
erally useful of all is that In which tbe tubular dia- 
phragm Is mounted In a framework that passes across 
tbe patient, and Is so arranged that It can Ite lowered 
down and made to press firmly upon the part it is 
desired to examine Movement can in most cases be 
perfectly restrained, and the improvement In the qual- 
ity of tho resulting Image Is, compared with that 
taken without any diaphragm, quite startling One of 
its greatest uses is In the examination of tho kidney 
for calculus. (See Fig. &.) This organ under normal 
conditions moves about half-an-Inrh with each respira- 
tion, and if this is not restrained no clear image can 
be secured. With the eomprossor diaphragm this Is 
easily done, the outline of the kidney Is sharply de- 
fined, and ita slse, shape, and position are definitely 
registered. As might be imagined, the difficulty In- 
creases with the stoutness of the subject, but this Is 
not nearly so Important as It was, and a good result 
can bo secured in nearly all cases, with a little care 
and trouble 

"The use of thle device necessitates the X-ray tube 
being above the patient, and it is not easy to make 
a preliminary Inspection with tho fluorescent screen 
which, In many instances, Is all that is required. 
Where many have to be examined, as in the out- 
patient department of a hospital, it is a great con- 
venience to have a couch with a canvas top upon 
which the patient is laid. Tho X-ray tube Is fixed 
in a ray-proof box with an opening at the top through 
which the rays emerge, and this box ran be moved 
in both directions so as to bring it under any desired 
part, The canvas being transparent to the rays, we 
can, with the aid of the screen, look through tbe 
patient and frequently see all that is wrong, if there 
Is any doubt, an X-ray plate is laid on the place and 
steadied with sandbags while the exposure Is made. 
This Is a convenient method for dealing with a num- 
ber of cases, and the results are good enough tor 
ordinary conditions,” 

What the Panama Canal Will Mean in 
Our Relations with Peru 

I N commenting upon Impressions recorded by Mr. 

John M. Turner, a flour and grain expert, the 
editor of Peru To-Oav remarks: 

"A great development Is In prospect for the West 
Coast of South America . . . The effects of this 
will be felt in advance of the completion of the Panama 
Canal in 1914. While the whole of South America will 
benefit from this most wonderful of modern under- 
takings, there is no question In the minds of think- 
ing men that Peru Is In a poNltion to roallxc to the 
utmost the advantage to be derived fiom the ojiening 
of this great waterway. It is with this in view that 
the business departments of our great northern neigh- 
bor are ao active, I.,et there be no mistake about it 
The United States of North America may have been 
slow In waking up to the existence of this market 
BO long neglected, but the awakening has come with 
tho noise of the dredges and the drills working in 
the ‘big ditch,’ and the trade map of this continent 
Is about to undergo a radical modification .The Pan- 
American Railway may be a dream, hut the Panama 
Canal Is a reality, and American shipping will follow 
the commercial representatives, tourists and Invest ois 
of that country who are otir frequent giicsts Ameil 
can capital has already developed tmitortaiii Indus- 
tries and built great railways In Pent, and Is ('ven 
now aeeklng, and finding, now- work to do The 
United States Department of romnit-icf nod l.alior 
knows that there are metals, fahrli s, mid natural 
products of many kinds In Peru foi whiili thev can 
provide a market, and that In return we noed many 
things which can best be supplied frotn their fat lories 
On the other hand, the Peruvian KoM-rnnient. through 
Its consuls and Department of Foment o, Is aotlvely 
studying commercial and inanufaeturing conditions 
in North America, and Is ready to consider and act 
upon every suggeatiou which baa merit behind It” 








The Heavens in Febriiary 
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® NI-Y last month we were die- 
oUMlng one of those Interestp 
ing stellar systems in which 
the mutual efillpses of two 
I stars afford us information 
I which we could get in no other 
way about their real dimen- 
sions. In the intervening time 
a new and very interesting case 
of the same sort has been de- 
scribed, wbidh deserves some notice here. The star 
is known as u Horculls— being denoted by a Roman 
rather than a Orcck letter because there are ao many 
stars In this large constellation that the Greek al- 
phabet Is exhausted, so that the Homan has to be 
brought In and pretty well used up before all the naked- 
eye stars are lettered. It haa long been known that 
the atar varies In bright- 
ness, but the true char- 
acter of Ita variations has 
only been detected very 
recently, by co-operation 
between the Allegheny Ob- 
aervatory. where ita spec- 
trum was Investigated by 
Dr. Baker, and the Har- 
vard Observatory, where 
Ita light was measured by 
Prof Wendell. 

The spectroscopic observ- 
ations show Jthat the star 
la a close double, with 
nneQually bHght compon- 
ents, revolving about one 
another in a nearly olr- 
eutar orbit, with a period 
of 3 days, 1 hour and 13 
minutes. The measures 
of brightness show two un- 
equal minima of about 13 
houra duration aeparated 
by nearly equal intervale 
of approximately oonatant 
light, repeating t h e m - 
Mlvea In the period al- 
ready tnentloned 
The deeper minimum, 
when 49 per cent of the 
atar'a light Is obscured, 
comes at Just the time 
whan, according to the 
spectroscopic data, the 
fainter star should be in 
front of the brighter, and 
the smaller minimum, 
with a loss of only 2 per 
cent of light, corresponds 
to the ecllpw 'ttt the 
fainter compoa^t by tbe 
brighter one. 

From these data Proi 
Bchleslnger of the Alle 
gheny Observatory draws 
' the following conclusions 
about tbe system: 

The diameter of either 

star is s.mo.noo miles, or nearly alx times that of our 
sun The brighter star la 7Mi times as massive, but 
only 1/27 as dense as the sun, while the fainter star, 
which is 2/ri as bright as the other, Is of 2 9/10 times 
the sun's mass and of only 1/70 of ita density. The 
brighter star gives off 2% times as much light per 
square mile as the other does The orbit of one about 
the other is Inelined lfi degrees to a line drawn toward 
our sun The distance of the renters of the two stars 
Is 6,300,000 miles, and the nearest portions of the tyo 
are separated by 1,200,000 miles, or ahout one-quarter 
of the diameter of either This dlstanoe varies from 
900,000 to 1.500,000 miles, as the orbit Is not quite 
circular. All these propositions are baaed upon a 
careful study of definite and reliable evidence, and 
there Is at preaent no other atar about whose nature 
we know so much. 

It may be udded that the atar Is very white — of tbe 
so-called Orion type — which Is for good reasons sup- 
posed to bo evidenee of very high temperature, mad 
that Its distance fhnn ottr system Is In all probaUftty 
ver^ great Prof. Bchleslnger shows that, W'ethe 
brlgh^ter sUr sends out «• much light per square mile 
aa our gun does, Ita dtotaiioe (rota ua murtt be about 
200 Itgbt^ears. If it Is brlgiitay vn SilUcre mHe than 
our BUS— as seems to iOie writer aittremely pniibaUe— 


By Henry Norris Ruj^ell, Ph,D. 

its distance must be stlU greater, and It la sot Im* 
probable that the light by which we now see th|a ro* 
markable ayatem left It fully flye centurtea ago. 

Among the events of the month ahould be men- 
tioned the diacovery of another new atar— thla time 
In England, by Eapin, on December 80th. At the 
time of discovery It was of the seventh magnitude. 
Photographa taken at Harvard show that it was in- 
visible on November 17(h, but of the fifth magnitude 
on November 23rd, so that it bad faded oonalderably 
before discovery. It is in the oonstellatlon l.,aoerta, la 
R. A 22b. 32m. ll.Ss.. and Deo. 62 deg. 16 min. 20 
sec. north, right In the middle of the Milky Way, aad 
shows the characteristic spectrum of paired bright and 
dark lines. 

In fact, it is in every way a typical nova, and its 
appearance, like that of Its predecessors, Is probably 


Night Sky : JanwKy and Febiwy. 

due to collision between some star, far in tbe depths of 
space, and a nebula or cluster of meteoric bodies, 
THE HEAVENS. 

Turning from this faint neWoonser to the- nn- 
changing constellations, our map shows that the 
finest region of the visible skies la in tbe south. Be- 
ginning right overiiead with Auriga, we find Gemini 
on the left and 'Taurus on the right. Just below; then 
the magnificent Orion and tbe Great Dog-^hoae other 
stars are brliditer than one would think at first sight, 
so far does Sirius excel them. Still lower. On .the 
very horison, is Argo, whose brighteat star, Canopus 
— next to Birins In tbe whole heavens— can be seen 
due south and very low down from latitudes south of 
Virginia. On a leVel with Orion, and tsrtfadi- east, Is 
the Isolated bright star Piocyon, marking the con- 
stellation of the Idttle Dog. Our Initial sboyrk hov 
little relation there la betwMn the imaginative gntf 
the riwi outlines of tbe group. Only two other atus 
besldee .ProcyoB are at gH conspleuotts. Thasa iMtf 
tbs letters Beta and OamBtat^and fot^ wl& thgtr te* 
1h|||Atwr ^slgh^ a'triiMi0";.Vf veryMtaiUhl 

our saarsit hsIlMMCi la '4M0e,%^.« 

ught-yssni; uid'il'* 


the vary greatest , 

one-third the mass of Its pai#ll^JSiillL|W 

1/100,000 as much light. To 'IjlB ‘limM 

Oaaoer. with tbs star cluster ■ 

is the 'head of Hydra. In the 

the horison, and in Hie northeMlt'‘;Wia 

well up. The UtUe Bear and the 

head below the horison— are due wfML . 

Oaidopeta an In the northwest, w<|y 

up. The great square of Pegaaij||;'_^'|ii||^ 

Andromeda will soon follow. The 

which oontatns Oetua, ErldanuB, 

tery dall, and la enlivened only 

Saturn in the last-named oonxteUatlol^'' 

THE PLANETS. , V’ 

Menmrr is a morning star a« t hr ^jh^.iiy^ 

beginnl^jifSi , 
elongation 

He irthen 
the sun. 

A. M,. so m W' ' 

easily • 

rise, y 

Venus is 

in Aquarius^ A f«WSS,;., 
and is rapldy'' h ees seH ». 
more conepicilllllMSg. ' 

seta at about SL «g ,, 

the 1st and 7:# «si th»: 
28th. 

Mars is morning elqir ' 

In Sagittarius. rMlng «l. 
4:30 A. M. In tbe gHddlcl 
of tbe month. He ig 
a long way from the enrih 
and relatively faint. ' 

Jupiter is morning star: 
in Ubra. On the 3rd he 
Is In quadrature west sf' 
the aun, rises about 1 
A. M , aad is dm south at 
< A. M. 

Saturn is evening star 
in Aries, setting about 
10:46 P. M. on tbe 16tb. 

Uranus is morning star 
In Sagittarius, too near the 
■ua to be eaatly seen. On 
the 10th he is in oonjuno- 
tlon with Mercury, being 
five mlniitei south of tbs 
latter. 

Neptuas Is la Qsmlnl, 
and is wall obssrvsbis if 
one has a large enough 
telescope. His position 
, on the 14th is R. A. 7h. 
28m. Ss., Declination 21 
deg. 28 min. north, and 
he Is moving west aad 
north at the rata of 
S.8s. In R. A. and 13 esc. 
in dsollaailon per day. 

r Tbs moon Is In her first quarter at 10 A. M. on 
the 8th, full at B A. M- on the 13th, In her last quar- 
ter at U P. M. on 4he 20th, and new at 7 P. M. on 
the 28th. She la nearest tbe earth on the Sth, and 
remotest 0& the 31llt. 

In bar olrattt of the besvena she passes by 
Saturn on tbs Bth, Neptuas on the 10th, Jupiter on 
tbs 28th. She is nsarsat tbs ssrtb on the nh. .aittl 
Mercury cn the 37th, none of the visible eotUuno- 
ttons belnif cloM. 

A BmrkaMe Conmte 

A snc^TDltT relntorcefi conci^ bqttit^ to 
ton, for the use of a motor ear somiistiy, hss 
elsCnlar cohimna of the soma diiulutsr in tl{M ugstr < 
sad IttaMr otories sod has a long siisn Sow ssiir ; ^ 
stnwtitai ji^ittlng n fisw tenttshto trMr.nf hugf , 
fUamCtar »in' each steinr. Ws 4ato^r '44 ft 'tw''' . 

«r« rilWved twwM ttbUtatoi Magnit 
viftth. ths.biody of tlto iitlOi, owfr 
ifpottao;,tat(h tbe ^;«i4''atiM. 

bqraiiff'ifiid iiss' •' .shiM ni'-' 
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0«r B<iiolMlWi Omum Powder 

«t tbe SonDitana Aiowcm: 

' : le ia tlw <mmDt euatbcr of tbe SciEif- 

WOlO MaemnUK, ti&4«r tbo l^ood, "Our Smokeloaa Cun- 
Ha Bovdor tbo Boat," aa omlMlon was made by the 
la oopylac tha orletual draft of the 
wUob waa OTorlodiEad when aent In. 
]|hxlai<^e«luippha«i8 ahiohieleaa powder con- 

iM 

; t par e«nt aitroeiyeerin. 

H pw o«ht 

• ' • par cent aolubla nltrooelluloae. 

. ' '«!()(' per cent trl-nltrooelluloee. 

WM Herder waa made In two forma— one with and 
tlH'e^UHr without nltroflycerla. The nltroglrcerln 
(MpUAMad gav* the better reaulta, and wae therefore 
tlK^eftllod oompoaitlon. The formula tor thla nltro- 
oottpoattion waa omitted In my said article, 
om^that without the nitroglycerin being given: 
IHM' thla oorrMtIon. Huoaoir Maxni. 

«iwr York, N. T. 


UtUinifaM of Solar Eiumr 

Bh the Bditor of the SoinwTino AHuaioAjr: 

1 hove Jnat read the article In the SonaTino Auni- 
OgK of January Slat describing Feaaenden'a scheme 
n|>«tUlaatlon of solar energy. It appears practicable; 
peehapa, but so oumbroua, with' so^'much apparatus, 
aad se much loss of energy In useless work, that lu 
laSiotlcat value la not very apparent. 

We ahall soon, as world time counts, cease to use 
the (aesll energy of the sun. Some Intermediate pro- 
ee a asa, wind and water power like Fessenden's, or 
the well-known conversion of the radiant .energy into 
beat and this Into work, may serve a pretty large pur- 
pose for a transition time. 

But ultimately the world will use the direct radios 
Mon energy from the sun to operate Immediately 
adeetromagnetlc prime movers, with no cumbrous and 
very Inefflclent heat engines or wind plants. 

This la the problem; To utilise for imachanloal 
power the electromagnetic energy from the sun dl- 
TCotly as electric energy, without tranaformatlon into 
boat or any other form of energy. 

.This problem 1 have presented to hundreds of young 
men In the engineering courses of the Pennsylvania 
State College; and some one of them may solve It 
And I have tried a good many experlmenta, such ae 
the meager facilities and time at my command would 
permit for ita solution. Dr. 8. P. lisngley, the late 
ooerotary' of the Smithaonlan Inatltutlon, replying to 
something that I had written him about aome of my 
worh, said that he bad done some work on thla prob- 
lem. 1 do not know whether any one else has tried 
or la now trying to solve thla problem. 

A tenth of one of tbo Carnegie research millions 
would load to the solution of the problem. No other 
discovery in physical science would have ouch eco- 
nomic Importance or so revolutldnlse life as the dis- 
covery of how to utilise the electromagnetic energy 
from the sun directly as electric energy for mechan- 
ical power. 1. Thorittok Oskowo. 


can give at the earth’s distance a temperature of 196 


BtUl further down be refers to an experiment of 
lAngley’B as follows: 

"Langley obtained at hla mountain camp on Mount 
Whitney, In a double hot-box of his own design, an 
emeett of 96,6 deg. C. above ehade temperature." 

It Is unnecessary to give further Instances, but I 
would add that I have boiled water lu an ordinary 
Thermos Jar In January by exposure to the sun’s rays. 

A second point to be noted is that all the above re- 
sulta were obtained with ordinary absorbing means, 
and that noAe of the experimenters employed the 
metallic reflectlng-band substances used with my sys- 
tem. With these almost any temperature may be ob- 
tained, and I have melted solder in this way in a 
few minutes. In making this experiment the sun's 
rays were not, of course, focused at all, but fell per- 
pendicularly, through screens transparent to solar radi- 
ation but not to the rays omitted from the oxidized 
surface of the solder. How hot It Is possible to raise 
water In this way I do not know, as the steam pres- 
sure becomes too groat after a few minutes- for tbo 
glass to stand, so that I have never gone above about 
100 pounds pressure per Inch. 

A third point to be noted Is that the question of 
what temperature con be reached has absolutely noth- 
ing whatever to do with the practlcabllltv of my sys- 
tem. As every steam engineer knows, a low-pressure 
stesm turbine will work at temperatures much lower 
than 100 deg. C. The temperature of 100 deg. C was 
selected by me for quite other considerations. I had 
Intended originally working at a much higher tem- 
perature, 1. e., about 300 deg. C., but was deterred by 
the difficulty and expense of holding lu such high 
prtissurat, though I may yet return to them, on ac- 
count of the gain in thermodynamic efficiency 

On the other hand, there would be no serious ob- 
jection to working at a temperature of 90 deg. C. or 
70 deg. C. 

A temperature a few degrees above 100 deg. C. waa 
chosen because the pressure on both sides of the 
glass would be equal. 1. e., there would be no tend- 
ency to breakage. Also, because with this slight ex- 
cess above atmospheric pressure, there would be no 
leakage of air into the condenser. 

I trust that the above will explain all points not 
understood. RBoitiAU) A. Fksbicnden. 


Son Dials in the United States National 
Museum! 

To the Editor of the Scjentikk’ AmiaucAw; 

The writer has given considerable attention In the 
past to the calculation of sun dials, and during the 
years 19u9-t910 has constructed a number of alumin- 
ium and brass and preoented the same to the U S. 
National Museum, Washington, D. C , where they have 
been added to the collection of dials there In the 
section of time-keeping devices. These dials com- 
prise; A universal dial, which operates In any lati- 
tude without change of ghomons and hour figures, 
provided the angles of the brackets that support it 
are changed to conform to the angle of the latitude 
of the place. Three horisontal dials, one for Nome, 
Alaska; one for Washington, D. C., and one for 
Panama; these Illustrating well the changes that 


Fasendsn on His Method of UtiUziiiff Solar 
HadiatioR 

To the Bditor of the ScncNTirio Aubhoak; 

In the sub-title of the article^ January Slat, 1911, on 
my ■yotem for utilising the energy of neturel Inter- 
mittent Bonrees df power, the statement is made that 
"The dtffionlUea lu the way of its solution seem still 
to be v«ry great Whereas Fessenden assumes that 
water can be thtsed by the sun’s rays to Its boiling 
polat, the highest temperature which Is mentioned in 
■clentllto htarature within onr knowledge la 66 deg. 
C. or 149 dog. F.” 

It in unfortunate that tha writer of the article did 
not .write me before publishing hts criticism, as 1 
wOvId have been able to'Yefej: him to more than a 
•oW# of scientlflo pnblioatlona In which water was 
imliod above 109 deg. 0. by the aun’e raye, without the 
n»o Of mirrors or other fochslttg deviceB; In fact, such 
etperhaents are so irell known that I was not pre- 
to M the question raised at this state of our 
M^ledge of the aahjeet, or I would have given the 
toit|»renf!ea Ih my original article. 


take place In the angles of the gnomons and the posi- 
tion of the hour lines in passing from high through 
Intermediate to low latitude. A vertical dial calcu- 
lated for Boston, Moss.; a reclining cross dial calcu- 
lated for Now Orleana, T.*.; a horizontal polar dial 
for latitude 90 deg., reading twenty-four hours; and 
a type of the ancient "noon mark." 

It Is poBslblo, If the attention of the readers of the 
ScixprTrno AiCESirAir wore called to these and the 
other dials at the museum, aome of them might feel 
an Interest In looking them over when In Washing- 
ton, as the subject of dials has attracted considerable 
attention In recent years. 

Baltimore, Md. Clauuk L. Womjjct. 

Tlie New At««Rtiiie Battlenhips 

To the Bditor of the SoiXN-npir Amkrk'ar; 

The September lOtb, 1910, number came to band 
during the latter part of October, and In said num- 
ber there Is a correspondence by a Mr. Harold M. 
Kennard ro the Argentine and United States dread- 
noughts, and in which he comt>areB the two types 


Fir mmhtpk, m the first paper I take up, 1. e , Prof. 
’ V«flyk gfttele in the J>hfiesaf>ktoal Magauine, Septem- 
> IMt; Z iod h record of two such experiments, 
ito inSi 496, In udilch a temperature of 104 deg. 
fSt ,lh Hidliidk made by Prof. Vertf In regard to which 

K Unljr iHwp ttet a aolar radl- 
mltmto W a^SMter square 
a ^ffiiiii^ture hbove that of 
as. lars* as 


of battleships. 

It was my Intention Immediately on reading Mr 
Kennard’s letter to write you regarding same; but 
owing to the distance which separates us and the 
lime required for a letter to reach you, T concluded 
that It would be useless, as I expected that it would 
be criticised and rectified long ere a letter from me 
might reach you, feeling sure that among the many 
readers of the Soraimnc AumoAn there would be at 
least several who would "see the Joke,’’ so to speak; 
hut after htoelvtog sevaral of the followhut numbers. 




I find that apparently no one has noticed Mr. Ken- 
nard’s error. The last paragraph of said letter I will 
quote entire: "Finally, I would say, as a matter of 
general Interest, that I have learned on fairly reliable 
authority that the name of the second Argentine dread- 
nought is ‘Acorazado.’ " 

This statement sounds strange. In view of the fact 
that only two weeks previous. In the August 27th 
number, on the front page, ore cuts llhmtrstlng the 
two types of ships, one the ’'Wyoming" and ‘‘Ar- 
kansas," and above It the "Rlvadavla” and “Moreno ” 
I fear your correspondent has bean tho victim of 
a practical Joke as regards the ’’reliable authority” 
from which he rerelved hla Information, and tils state- 
ment has been, the cause of considerable merriment 
In this city, as I wish to aay. "as a matter of general 
Interest,” that the word avoraeado Is simply the Si>im- 
Ish for armored vessel or battleship 
Tho names "Rlvadavla" and ‘'Moreno" are of groat 
men In Argentine history, and were given to two 
ships purchased from the Italian government and 
subsequently sold to the Japanese government, con- 
sequently it is only natural that the two new vessels 
should bear the names left vacant since the former 
two were disposed of Chaklks W CinrrE, 

Bosarlo de Santa Fd, Argentine Republic. 

An Opportunity to Catch an Asteroid 
with a Small Instrument 

By the Rev. R. W. Roberts 

■JT NOWING that many readers of the SriENTmo 
Amebican are Interested in astronomy, I venture 
to call attention to the fact tnat Vesta especially Is 
easy of Identification during February. On February 
8th and 23rd Vesta Is near Xl’ Ceti and Mu whose 
R A and Dec are respectively as follows- 2 h 23 m , 
8 deg 4 min., and 2 b. 40 m , 9 deg 44 min. In both 
cases N Dec. See table for epbemerls of Vesta on 
these days I add also ephemerls of Ceres and Juno, 
though the latter will be more difficult of Identifica- 
tion on account of Us lower magnitude, being nearly 
of the tenth during February Ceres Is under the 
ninth, and should be an easy object Vesta is about 
tlie eighth during this month. By consulting a star 
map, the proximity of Ceres to easily detected stars 


is easily noted. 

VesU. 

R A »<<• 

Hig. n M. T>«g, Min, Bee. 

Feb. 1 7.96 2 16 N. 7 59 48 

2 2 17 8 8 

" 3 2 18 8 16 

’’ 4 2 19 8 24 

’’ 6 2 20 8 32 

’’ 6 2 21 8 40 

" 7 2 22 8 48 

" 8 -f 2 28 8 67 

" 9 8.06 2 24 9 6 

10 2 25 9 13 

" 11 2 26 9 21 

" 12 2 27 9 29 

’’ 13 2 28 9 38 

’■ 14 2 29 9 46 

" 15 2 31 9 64 

" 16 2 32 10 3 

" 17 8.14 2 33 in 11 

’’ 18 , 2 34 10 19 

*' 19 2 36 10 28 

’■ 20.. . . 2 36 10 36 

" 21 2 38 10 44 

" 22.. . . 2 39 10 r,;{ 

"23 ... -I- 2 40 II 1 

“ 24 2 41 It 3 

" 2.6. .8 32 2 43 II IX 

" 26 2 44 11-26 

" 27 2 45 11 84 

" 28 2 46 11 42 

Ceree. 

Feb 1 .... 8 68 1 23 4 N 1 38 

" 9 8.64 1 81 9 2 56 

“ 17 8.70 1 41 0 4 M 

" 26 8 76 1 60 6 5 ;i;i 

Feb. 1 9 79 13 30 8 5 27 

" 9 9 72 13 32 5 5 2 

’’ 17 9 66 13 32 8 t 2s 

" 26 9 60 13 31 7 .2 44 


The World’s Wheat Crop 

According to statistics which th< liUdniiilinial In- 
stitute of Agriculture at Romo piiblislu-ii not long 
since as to the world’s production of vln-at, the com- 
parative figures for tho total prodmlion ate as fol 
lows: United States,' 200; Russia. I'M, France, 98; 
British India, 77; Italy, 52. Hungary 34 etc As to 
tho yield per acre of terrltoiy. the order Is rpitte dif- 
ferent, this being: Great Britain, 21, Germany, 19; 
France, 14; Austria, 13 2: Canada. 12 4, etc The United 
States occupies the ninth place, with a figure of 8.S. 


SelEIKElW 



and one wfakdh la oftao oaiai^aokad. Bai«n4a« to ito' of thla kind kM vf 


Oil Stops for Milling MachineB 

’HERB are somp mllllnK inachlnoB that arp not pro- 
vided with oil pana. and that means a dirty floor 
lund thp machine A almple oil stop (»n be Inserted 


sketch, FIk. 2, the Una AB la auppoaed to repreaaatt grip on tho wtfc, (WdMIll 
the bottom of the bole, wlitle the irregular line Is It thflf he aMed thgt tf « lohM iiislMi th WM 

the outline of the much magnified and dulled fdge pieee dt fitted into: tlin M 

of the Up. Thla edge abirald be filed to apprmtdlaitely tnateed of the ahaft. will andwar tb« pn|#Mf||, 

the shape shown bg the dotted line he, m^dng sure dMw<n»l utladhed hereto show In tig. 1 iMtu^ 

that there eball be a eharply defined angle Abo. Tkla odt the d|ah> end In Pig. 8 how the IMndd WN|!; 

angle may be very aoute, but It must he enough to bled, 

make eure that there i» an angle. One ahouM do no T «it 

more filing than la abeolutely neceesary here>-ln fact, LBylUJI-dm ialHV 

It Is not usually necessary to do any at all— hut, after /L . SMALL leytagoS table la a 

a proper bevel ie Insured by filing, ss In Pig. 8. the /V nave around a small shop. It |i 

bit should be tumsd to the position shown in Pig. 4, make a Iaylng.ott table by building It gp lp 

and the lip brought to a cutting edge. 

In filing a bit one should always use a file with .i ^ ' Mff'' 

“sate edge,” 1. e.. with one edge smooth, In order I J ...fa,. . 'fcVVitI 


Lofliis.0* Tan 

A . SMALL laylag«a table la a watV l||| 
have around a small shop. It M h 
make a Iaylng.ott table by building It « 


ill the slot of thp mimns machine table, as shown In to which he Is 

the sketch; a piece of rubber packing Is cut to juat the ‘»®e<llate attention. A file like that shown 


f ihp T slot In the table, and t 



Oil stops for mllilBg machines. 


Inch sheet metal are cut about 1/32 inch amaller than 
the T slot. One plate Is drilled and tapped for a 
>A-lnch screw, while the other plate la drilled to ault 
the body of the ’4-inch screw The rubber is placed 
between the two platea and placed In the T slot. 
After the stops are placed In position, the screw Is 
tightened up. thus causing the rubber to expand and 
fit tightly around the T slota in the machine These 
oil BtopB will be found very handy around the ma- 
chine shop. 


in the photograph is made for the purpose; but one 
can do the work quite satlsfadtorlly with a square file, 
one side of which has been ground or left smooth. 
Lacking thla, a three-corner«d file, two comers of 
which have been smoothly ground off at right angles 
with the face used, will do the work as wull as any. 
Of course, a file without a “safe edge” may be used, 
hut with such a one the utmost care will scarce suf- 
fice to avoid bungling the job. 

Grooved Pulley for Experunental 
Work 


ground, but the table hare lllugtratad is iMSymudNii*^ 
comparison with those that are built on * 

An ordinary table is made as shown. It M, 
built to suit the cast-iron surteee plate B. TmINNmW 
machine steel atrip, shown at A, |4 Ineh thloK'Mj^' 
Inches wide, placed around the top of the frame BnfiKt 
table. The frame Is cut down to allow the 


I N working out small models of machinery and In c”®* 
experimental work generally, small grooved pul- 
leys are often required. To obtain such pulleys, a mold 


To Sharpen a Bit 


A tools work on essentially the same principle as LA LJ 

does the common spur bit; so a clear understanding W. 

of what Is required In order to Insure good work with 
one of these will prevent one from going far astray 

in sharpening any of the others In order to arrive Improvised 

at such an understanding, one must note carefully 

each of the cutting members, for there arc two. and “I the proper size and i 
consider its function. which a suitable metal Is ' 

The worm, the office of which Is only to guide and sstlafsctory, Involves the 
steady the cutters, rarely needs attention; but, in able preliminary work, 

case it has been damaged by contact with metal, it A very serviceable an 
may sometimes be somewhat bettered by s little care- clently accurate, grooved 
ful work with a fine three-cornered file. With ordl elaborate preparatiot 

nary use, without abuse, the worm will remain In bet- T»ke ft Piece of sheet 



Improvised grooved pulley. 


come flush with the top A number of %-ltteh hS U H 
are drilled and tapped around the edge at the 
plate, as shown; the number is detsrmlaad by the dbm 
and weight of the surface plate Bet-scrsws hM phtedfi . 
In the holes. At one ond the set-soAws hhvs a S|i>' 
degree point. When the face plate Is placed on thll 
table, the set-eorewe are run through, and the cotie 
pointe will seat tbemselvee In the atrip A. These 
Bcrewc serve to level up the surface plate. When th^ 
table has been moved arenind on the floor and Is not 
level, the set-screws may lie adjusted to suit the fiooi; 
bringing the face plate level. 

Shop Notes 

To Anneal Highspeed Steel .-Hlgh-siieed steel M 
annealed by heating, not by cooling. It does not re- 


ef the proper size and shape Is usually made. Into quire more than twelve hours lor a piece 8% by 10 
which a suitable metal Is cast; a process which, though inches to cool. . There are a great many ways in 


able preliminary work. 

A very serviceable and, for most purposes, suiB- 
clently accurate, grooved pulley can be made without 
any elaborate preparations in the following manner; 
Take a piece of sheet metal, and with a pair of 


of a lathe and consider- which this steel can be annealed. In place of a oruel- 
ble use a casMron box and some cast-iron shavings 
or most purposes, stilB- from s planer or lathe, and pack your work In this. It 

ey can be made without you have not the shavings or box, Uke a gas pipe 

I the following manner; and pack the work in charcoal or ashes, dirt, clay, 

il, and with s pair of anything that will not burn on the work to be en- 


ter shape than any hand filing can put It In. till the dividers mark two circles on It about s quarter of nealed. Heat It for seven hours, running the beat as 
spurs and Ups are worn beyond redemption Hence ft" apart; cut around the outer circle, thus form- high as 800 deg. C ; hold the heat at this degree at 
any repair should be very conservatively underUken, a round disk The edge of the disk Is next divided least five hours, then raise It to 900 deg. C. (cherry 


always and only with s view to bringing the part as 
nearly as possible to Its original form 
In the ordinary practice of filing a bit, the spur 
should receive attention first This should bo filed 


Into small sections, each about a quarter Inob wide. 


no more than Is required 
with the angle about the 
such filing should be 
done on the inside, as 
In Fig 1. except in case 
gross abuse has led to 
the bending of the end 
outward In such rase 
the outwardly bent part 
(hul no moro) should 
fifst be tiled off One 
should guard against 
filing the part any 
more than is absolutely 


) a keen edge, 
new bit. All 


Fig. 2. -Magnified view of a dull Up. . 


red); then shut off your fire and close your fur- 
naeo door. Take out the steel after twelve hours. 
Steel treated In this Way will be as soft as machine 
steel. 

Softening Bird Iron Castings.— It happens quite 
often that one comes across extremely hard cast-iron 
castings that refuse to 


ally the sluirtonlng of 
thf Bi)ur that renders n 
hit worthless II is by 
having this spin suffl 
etenfly long and keen 
to make a elean eiil be 
fore the 111) begins to 
raise a shaving, that a 
smooth hole Is insured 
It Is this spur that 


. ’ be drilled or machined. 

Some castings that 
broke by simply center- 
punching them, were 
made by the foUowlng 
method as soft ss com- 
mon oast Iron, and 
drilled as easily. The 
castings referred to 
were very thin and con- 
stdersbly warped. 
They were intended to 
clamp a door tightly, 
but they Invariably 
broke when pulUng up 
the boHa, There being 
a wrought-lron beating 
furnace in the ahop, it 
the 

rTs*"thirsp{r‘"rH ^ ^ up. JSSnrwJrtnS z 

differentiates the bit from an augnr; its place being Cut the sections apart to the inner circle, and then Ing or atmealtng material. T^do^twSr^a 

Uken. and lU work being b.it ill dene, by an upward bend the sections apart, on* to the right and the next old (dMbLIKm boxes was prooured from tiM junk nlla. 

turn of the outer side of the lip in the case of the to the left, and so on all around the disk, bel»g care- s gupdlr »* burned molding band, that irM ttertBotly 


Fig. A-niiagtlwUp. 


ng.A-naiiiiiiiwtbsiip. 


Uken. and lU work being b.it ill d,ne, by an upward bend the sections apart, on* to the right and the next old ahebMMm boxes was proourud from tlM ju^ bIIa. 

turn of the outer side of the lip in the case of the to the left, and so on all around the disk, bel»g care- s gttttdir »* burned molding sand, that tras ttMtSotly 

latter tool. ful to have all of the same angle. This done, the dry, tlie foundry, and a few sa«^ of 

Having sharpened the spur, atieutlon should next pulley 'ls ready to he mounted. An ordinary wooden ^objps Inim the planing atUl. A layw «f mdMlW rtl Til 

bo given to the lip. The ertlon of this Is like fhat spool mnkes a eatlefaetory tttib tor a pulley ot this was lilsbild'^ the hottm of sgch IffW, (gnd on thIS 

of a chisel; or, in that It Is guided and reatralhed, kind. Fit a shaft nugly Into the bole of tbs Spool, nboMb OHS In^h of Pine > dad t hn on top 

mojB like that of a plane iron. Pare should first be and drill a hoje In the exaot center, of tbe pnlley, of fltttr ogre Meg ifAfw .-to- _ *1^0 0 .jfjrM. 'i fer**! ** 

Uken to give it sufficient "olearanee" . by which It If just Urge enough to permit It to slide over tbe ehgft. sacU oJbsr ttr tbe sMss of flis bWL obM . 

meant, that, after tbe cutting edge has acted, there Slip the pulley over the dmft and agnlnst tbs spopL were |NW, WWJbdd i|»i (b i AUpCk pt Abiidl 'w^'^'^ ' 

should be no part of the metal which will touch the and fasten ft' wKb small brads or sorews. -If oed^miV ' nnfi' 

bottom of tbe hole. This la a very importsjirt matter, . care IS used, the pulley iftll rnb- fiulis tr^s, 'Jk' fttUdy - nffe* 





119 


jWBtiqd to « low b«kt tor twotoe bonn.. Whan wltb- 
diwIiW MWi bllowad to ocKd, the oaatinge were found to 
be itwlMtljr aott end gere bo further trouble. 

A Bome-made Rheostat 

r mehe e ilraple rheoetot, procure a etnaU wooden 
pall or buofcet. After It la dried thoroughly, give 
the tiwlde a good coat of melted paraflln. Cut two dleke 
of copper, one and three Inohee In diameter reapec- 
tlTOty. Cleaa the OMa thoroughly by acourlng with 
omefT cloth. Faaten the large diak to the bottom of the 
pall -with a one>inch round-hoaded braae wood acrew. 
Place a rubber waaher between the dlak and the bot> 
tom before the acrew la driven in, to prevent the acldu- 



A rheoatat of almple form. 

lated water from attjukiug the B<-rew. A little eolder 
will make a good c-onlact between the two metals. 
Then eolder the one-Inrh plato to a straight braaa or 
copper wire, about No. 10 II.W.G., and eight or ten 
inchea l«ug-at least thruo Inches lunger than the 
pall la dsep. Make u wtxNlen support long enough to 
reach acrusa the pall, and drill a hols In the center 
large enough to let the wire slide through Bend two 
pteeea of aprlng brass to the shape abowu, and faaten 
with screws, so that the free ends grip the rod and 
hold It In position, and at the same time form a alldlug 
<»nneutor. Thu wire leading from the top shotild b<‘ 
soldered to both eilps, thus reducing the realstanee at 
this point The rod la pushed through the hole, and 
the wooden stripa are nailed to the pail. 

A solution Is then made to till the pall to within 
onn Inch of the top, composed of twenty i>arts of water 
and one part aulphuric add. 

When the upper disk la withdrawn from the solution, 
the circuit is broken ; but as It la pushed down toward 
the bottom, the resistance decreases until the two disks 
come In contact Thus the quantity Is regulated from 
nearly aero to ftill strength The smaller the quantity 
of acid mixed with the water, the greater will be the 
raslstosoe, as pure water Is not a very good conductor 
This la a very cheap rheostat, and readily built by 
anyone at borne In a shorl time. It Is adjusted within 
great limits, and has a large capacity; and If a heavy 
current Is passing, the beat generated will he readily 
abaorbed by the solution 

Simple Depth Gage 

A HIMPI.IO depth gage (>an be made aa follows: Take 
a piece of steel ri/t6 of an inch thick and % Inch 
wide and about 3% inchea long Brill a %'|Doh hole 
lengthwiae -In the end to one eide of the oet^tar line. 
About % of an Inch from the n»d drill a hole ]/16laoh 


' gage 

th at right angtok to ahtt cutting Into the flrat 

h^,. imM^rtl of Its diameter, Now this hole drilled 
to filtiCgtd wiOi a glne Wug. The hole at 
■ In ihe ttort. »o«wa Oie gage wire, and 

toWNg rto ito i «ih» pin* plug where It 
which wlU 

' ' ' ^ vnr placwilwi to nqtthwd in gaging 

• Imr. Otau%. tow itoalgaer of 

iw 'WWMHto mwwing 


Blectrie Torch Lighter 

By Howard M. Nichols 

B EKJAUSIC of the carelessness of many workmen. It 
to desirable to eliminate matches from factory 
buildings. The electric torch lighter described below 
was designed with this end In view. The accompany- 
ing diagram shows the method of 
making the r.<>nuectlons A line Is 
^fljjllto run from the llO-volt lighting 

mains to a small board erected 
near the blow-torch On this hoard 

J are mounted two Incandescent 
dbtlftlg lamps and a Bwlt<-h One lamp is 
In series with each stde of the 
line, as ahown Btndtug posts aic 
I . provided, and leads of ttexlhli’ 

a J lahlo, long enough to reach the 

1? torch, arc connected to them The 

ends of the cable have short pieces 
of stiff wire soldered to them 
When It Is desired to light tho 
Electric torch torch, the switch is closed, tho 

lighter. gas to turned on, and the two 

free ends of the cable are brought 
t<igether and then separated in front of the torch, 
the resulting spark firing the escaping gas 

The sise of the spark can lie varied tiy using rtll- 
ferent sizes of lamps The larger tho candle power 
of the lamp the stronger the spark will la- It should 
never be attempted to work this system without the 
lamps in circuit, as a short circuit, that would make 
a big flash and possibly burn the operator, would 
be the result of such an attempt. 

Fasteninfl: a Hammer Head to the 
Handle 

T HK) following method of securing hammer heails to 
handles tuay prove useful It consists In taking an 
ordinary washer, cutting It away at opposite sides, 
and then beveling It to form a wedge When this is 
driven Into the en4 of the hammer handle It Is hel<t 
firmly In place by the fibers of the wood that an- 




Hammer handle wedge made of a waahv. 

forced Into the original washer hole in the center of 
the wedge. This Idea Is not offered as something 
new, but the average handy man has probably not 
heard of It. and may find It a very serviceable kink 


Finding the Length of a Circle 

r U mechanic's handy method of finding the length 
of a circle Is as follows He first divides the 
diameter Into twenty-one parts, and lakes one of these 



Finding (tan tongth of n droto with tho dividers. 

parts and adds it to tho diameter. Then he sets the 
dlvldora to thto mewrare (1 1/31 diameters) and tak- 
ing three steps with the dividers obtains about the 
exact clroumference. The majority of mechanics pre- 


In this calculation Tho measurement obtained In 
this way Is close enough tor most kinds of work. 

Casting Gold Centrifugaily 

By Albert F. Bishop 

D KNTISTS have a vei v clever method of making 
solid gold castings A train of gears Is em- 
ployed, which revolves a spindlo that tarries two 
jointed arms. The outer end of on« arm has an 
Inclosure where the little mold is placed, while the 
other aim <’arrioH a cnunferbalauco .fust In front of 
the mold Is a llroclay block, hollowed to receive tho 
gold whli-h Is melli-d witli the blowpipe The gearing 
Is rapidly worked by haod. revolving (he mcltod gold, 
which Is foned verv quickly Into (he mold, Owing 
to ceutrifiigiil force, a veiy solid and i lean eiit casl- 
iiig IS made, which is I'l ee from blowholes In niah- 



Dentists’ methitd of making aolld gold castings. 

mg (he mold, it Is nccossury fot the dentist DrsU to 
make a iialtern This Is done by filling the cavity 
in (he tooth with wax A wire attached to the pattern 
holds It in ))Ibio while the clay mold Is being made, 
as shown In one of the flgnres When the mold Is 
complete, I lie wax is im-Ued out Another figure shows 
a Hcctlon of the i.iold aa when placed on a rotary 
arm, also the block In which the gold Is melted 

How Crown Brasses are Turned 

By H. D. Chapman 

I yitlC nccompanvlng drawing shows the way In 
which It mandrel can be made and the way It to 
used lor turning crown lirnsses for driving boxes on 
locomotives 

Owing to the shape of these brasses, it makes a 
rather haid Job to chnek or clamp the brass for ma- 
( hining, the brass being cresront-shaped In cross sec- 
tion as shown in Fig 4 Fig 1 shows the mandrel 
and the way In which tho work Is clamped ready for 
turning Fig 2 shows the end and side view It is 
made of machine steel, and Is simple In construc- 
tion Fig .2 shows the side and end view of the col- 
lar that slldos over the end of mandrel The key 
prevents the collar from turning 
There are two .l/ie-lnth holes drilled In the head 
of the mandrel to receive two tenter pins A, which 
arc made a driving fit The plus are allowed to pro- 
ject as shown Two pins R are made and driven In 
the collar, as shown In Fig 11 
There are two studs C which are screwed In tho 


> with fractions with the divider points may auggesi 


Mandrel tor turning crown brasses. 

mandrel as shown On these htmlh tin' irown brass 
rests, and they may be ailluslcd to different sizes 
of lirasses When the In ass I-. plmcd on the mandrel 
for machining, the nnt on tin- end nt the mandrel is 
screwed up. and tho pms .1 and U will sink them- 
solves In the mettti, holding the work rigid for ma- 
chining 

While this work Is ot a rather special character. It 


lethods that will bo found useful In 


nittanr than with figui'e*. which muat alwaya be used other problems of lathe work. 
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A Pneumatic Cushion Substi- 
tute for an Automobile 
Spring 

T HERE) bai rocently b«eu Invented by 
a California mlnlni;: engineer a novel 
aabetltuto for aprluge and abock abaorb- 
ora on antornobllca. ThiB la a pneumatic 
cuahion which appeara to have advan- 
tages, becauae It permlta the use of solid 
tires. 

The Inventor of this new device has 
found It possible not only to construct a 
pneumatic shock absorber, but so to ar- 
range this that It takes the place of the 
spring itself, while st the same time pre- 
venting any rebound. 

In its present state this pneumatic 
cushion copaiata simply of a round rubber 
bulb six or eight Inches In diameter, hav- 
ing an open neck at its upper end, and a 
small projection at Its lower. This pro- 
jection fits into a hole in a conical wood 
block that is secured to the axle of the 
automobile, while the neck of the bulb 
ir set into a pipe fitting attached to the 
body of the machine. This pipe, of about 
lyi inches diameter, connects to a tank 
having a capacity of 2,000 cubic Inches. 
Four such bulbs replace the springs of 
sn automobile. In fitting them to s car, 
the leaves of the springs are removed 
with the exception of the outer heavy 
leaf, which Is used for steadying pur- 
poses. All four tubes are connected by 
separate plpee to the tank. 

The action of the bulb is as follows. 
When a wheel of the car passes over an 
obstruction, the bottom of the bulb resting 
upon the cone-shaped block is pushed in- 
ward, and the surface of contact of the 
bulb with the block is increased. The 
heavier the blow, the more the block 
sinks in; consequently, there is a con- 
tinuously increasing supporting area 
within the bulb upon which the air acts, 
the sir being under a compression of 
about 20 pounds to the square inch in the 
bulb, the pipe line, and the tank. As a 
result of the increasing flattened area In 
the bottom of the bulb under a heavy 
shock, there Is a cushioning effect that 
increases with the blow, and when the 
Initial shook has been absorbed, there is 
no rebound, since, the air in the bulb, pip- 
ing, and lank has not boon appreciably 


coinpreseed. The cuahion acts upon the 
same principle as the pneumatic tire, 
since the supporting area is increased 
when the bulb is flattened, in much the 
same way as it is with the tire; bat in 
this case there is no Increase in air, 


of canvas Imbedded in a %dnch thick 
rubber wall. They have shown no signs 
of wear In a 6.000-mlle test. 

The minimum load that is placed upon 
tour 8-lnch cushions la 1,400 pounds, with 
an air pressure of 30 pounds per square 


“Unde Sam’s** Automatfe 
Dampening Bfadilne 

Bf Tlwmai D. Gaowsway ■ ' 

Y our “Uncle Sam" la the posaassot 
of the first and only automatic 
dampening maohlno for dampening pa^ 
per for plate printing in existence to* 
day. Although plate printing was In- 
vented In Italy nearly four hundred 
years ago, but little change has been 
made In it since. The plate printer has 
had many of the same ditOcultles to con- 
tend with all these years In his effort to 
produce the best results from tbs en- 
graved piste. As time hAa passed, 
great progress has been made In the 
art of engraving plates from which to 
print. The engraver has become more 
skillful in producing smaller and more 
artistic lines In his plate, thus making 
it still more dllBcuU tor the printer to 
reproduce the engravings upon paper. 
The greatest ohsUclo he has met with 
in all hla career baa been to get hla 
paper In the proper condition for print- 
ing from an engraved plate. Plate print- 
ing is of such dUBcult nature that all 
work of a particular character (such as 
the printing of paper currency) has to 
be done by hand. 

The printer, after inking hia plate, 
takes a cloth and wipes it until the ink 
la all apparently wiped oft; then he pol- 
Isbes it with bis naked band, thus 
seeming to remove every particle of 
ink be put upon It. But down in the 
hundred# of very fine depressions the 
ink still remains, and it is thla Ink 
that tbs printer must get on his paper. 
In order to do this satisfactorily, the 
paper must be wet and mellowed to a 
certain condition. It the printing la 
to be quite uniform, which is very es- 
sential In the case of paper money, all 
the sbeeta of paper must be molataned 
exactly alike. Here is where the piste 
printer's real dtfflculty lies. It the sheet 
is mellowed down to the right con- 
dition, It will pick up the proper 
amount of ink, and the print will be 
perfect; but should It be too soft, it will 
get too much ink, and the results are 
usually disastrous. On the other band. 
If It Is too dry. It will not take up 



A puettsutic oiahloB substitute for aa automobils sprlug. 


pressure, owing to beating of the air, and 
coneequently no liability of bursting. 

The air cushion makes it possible to 
use solid tires upon all commercial ve- 
hicles no matter what the slse, as well 
upon pleasure cars where It is de- 
sired to dispense with the coetly pneu- 
matic. The life of a good solid tire Is 
easily double that of a pneumatic. For 
heavy work eight 13-lnch bulbs, using an 
air pressure of 80 pounds and deformed 
8 Inches vertical diameter, will sus- 
tain a weight of 16 tons and have a maxi- 
mum carrying capacity of 24 terns, while 
16-incb cushions will carry minimum and 
maximum loads of 30 and 48 tons, re- 
spectively. The rubber bulbs that have 
been tested In actual use are 8 Inches In 
diameter with a 1%-lnch orifice at the 
nock They are made up of six Isyers 


inch and a total contact area of 48 
square Inches at the bottom of the bulbs. 
The maximum load these 8-lnch bulbs 
will stand with the same air pressure, is 
4,820 pounds. This would Increase the 
oontact area to 144 square inches, and 
flatten out the bulbs to about 6 Inches 
vertical diameter, but there would still 
be two or three inches for further ver- 
tical movement in case of a sudden shock 
or blow. The air pressure in the bulb de- 
termines the strain upon the walls, and 
as this air pressure never increases per- 
ceptibly, it can be seen that the strain 
is not very great 

That this pneumaflo cushion can be 
applied to any vshiole can be readily 
seen. One of our Illustrations shows it 
In use on a motorcycle saddle In place 
of springs. 







SCIEMmiC AMEBION) 


m. «ad tte i>Hfit Will be too 
MUe. 4ad talBitoe umIml 

IIUmdTCda of tbooMsdi of dollon hove 
bM obettt bf prlToto QonMniB In trylns 
to everooOie tbie Menliifly unsurmount- 
•ble obatoole- Sbme of tbe moet eklUed 
'Otoclumleftl mind* end tbe sreetMt 
tenluDM to tbe World brnre tried to over- 
eome tbla dlfllcultr and failed. It re- 
mained tor Mr. Joaeph El. Ralph, Dl- 
raotor of tbe Bureau of ElncraTlng and 
Printing, and Mr. Benjamin Stlckney, his 
meotaanlcal expert and daalgner. to be 
the drat men to reaob tbla goal. Mr. 
Ralph, after reaching tbe ooncluelon that 
the paper oould be wet by machinery, 
and at the name time more perfect re- 
BUlta obtained In' that way, called In 
Mr. Stiekney and dlacuaaed tbe plan 
with him. The latter, under the direc- 
tion of Mr. Ralph, aet hie mind to the 
tank about one and a half yeara ago to 
work out tbe mechanical featurea of a 
machine by roeana of which all aheete 
of pimer to be ueed in making money 
could be wet every one alike, and then 
put In exactly almllar condition for the 
plate printer. He could not devote hla 
whole time to thla one Idea, aa there 
were other mechanical featurea of hla 
work which had to be looked after. 
Finally, having completed bib dealgna, 
he aulDmltted them to Mr. Ralph, who 
ordered tbe machine built; and conae- 
quently in the government’a big plate- 
prlntlng plant today, atanda one of the 
greateat machinea ki^own to thla Indua- 
try, and yet one of remarkable alm- 
pliclty. 

In order to convey a better Idea of the 
many extraordinary qualltlea of thla 
wonderful machine, I ahall flrat deaciibe 
the beat approved method of wetting 
paper for plate printing at the time of 
the advent of the automatic dampening 
machine. 

In what la known ae the wetting di- 
vlelon of the Burean of Engraving and 
Printing, a large number of men are em- 
ployed to dampen about 400,000 aheete of 
paper per day. They uae boarda a lit- 
tle larger than the aheeta of paper for 
a atartlng baae. On thla baae la 
placed a wet cloth; then twenty oheeta 
of paper are placed on the cloth, and 
another wet cloth la laid on top of theae. 
Next cornea another twenty aheeta and 
another cloth, and no on until the atack 
rontalna 1,000 aheeta of paper and a 
correapondlng number of clothe. After 
being atacAed the aheeta are taken away 
and put under a alight preaaure for 24 
houra. 

When taken out of the preoa. natu- 
rally thoae aheeta which were cloaeat to 
the clotba contain more water than thoae 
In tbe center of each bunch of twenty 
aheeta. Bach aucb bunch haa to be taken 
out and apllt in tbe middle, and the two 
wet alden turned together and repacked 
with a new aet of wet raga. The aheeta 
are than put hack Into the preaa for 
another twenty-four houra The elotha 
after uae muat be waahed before they 
can be uoed again. They take np a 
great deal of the animal matter con- 
tatoad to the alaing which waa put on 
tba,pu>er by the manufacturer, and un- 
laaa they are taken out at the proper 
time and well waahed, they will aour, 
thereby Injuring the quality of the pa- 
per. The main whp. molaten thla paper 
muat, before entering the work room, 
don Bome old clothing, aa It la Impoa- 
Blhle to eacape batog aotled. Notwtth- 
atoadtog all of thla care and the trouble 
of handling the paper twice, the wet- 
ttot ta not thoroughly tmiform, aa will 
ba naadlly iinderatood. 

Whan a aheet haa raealved the proper 
ntpaunt of molatura, ft haa expanded 
toOh. Now auppoaa the printer gets 
thtoe ahMta of paper. One of them baa 
Iha. pmiiwr amount of nmbture to it, 
N*. Axpaadnt H (nohi the aeeoad 
to'iw wah and baa aspMiided, any. <16 
tbfaNi tm im m raeetved 
' 'toA .oonMNWantly haa 

aaMtoiad ^ aixwt 8/l< tooh. They 


when they are thoroughly dried they 
will have contracted to their natural 
width; therefore there will be a variw 
tlon of 7/16 inch In the liae of the 
notes printed on these three aheeta. 
Also, the ones which were too wet are 
now too dark in color, and the onea 
which were not wet enough are too light 
In color. Thua It can be seen that the 
printing la not perfect, and cannot be 
made so under theae circumstances. 

With the automatic machine It la al- 
together different. Aa will be seen 
from the llluatratlona, thla machine la 
quite compact. It requires but one at- 
tendant, with one aaalatant giving one- 
halt her time. 

The automatic feeder, which feeds 
from the bottom of the stack, will oper- 
ate succeaafully under a atack of three 
thousand aheeta, thua enabling the at- 
tendant who looks after the feeder to 
care tor two machines at once. This 
feeder, which la a remarkable mechan- 
ism itself, is one of Mr Stickney'a In- 
ventions. In Fig. 1, to the left, you 
can get a good view of It It slightly 
raises the stack of paper, and at the 
same time slips the bottom aheet (and 
only one at a time ) Just - far enough 
for It to be caught between two rollers. 
These two rollers pass it onto a aet of 
canvas belts and under a corrugated 
roller (Fig. 2. to tbe left) to tbe 
point where It la caught between two 
seta of canvas belts (Fig. 1, near 
the center). By these It Is carried down 
through running water contained In a 
shallow basin In the center of the ma- 
chine. They also carry It out of the 
water up to two aqueeslng rollers made 
of rubber. (Fig. 1, to the right of the 
center of the machine.) These rollers 
are adjuated by means of oetecrewa' 
(which may be seen in either illustra- 
tion) so aa to leave the required amount 
of water in each aheet. The paper then 
paasea over the large cylinder just to the 
right of the wringer, and Is automatl-' 
cally caught and placed on ita edge, aa 
shown In Fig- 2. If for any reason 
a sheet la not proiterly placed on Its 
edge, It la at once removed by tbe at- 
tendant and placed In the atack to her 
right. Otherwlae she lets them re- 
main In tbe machine until the pack con- 
tains about one hundred aheeta, then she 
removes them to the atack. 

The attendant at the other end of 
the machine receives the paper In pack- 
ages of 1,000 sheets each. When ahe has 
placed 1,000 aheeta upon the feeder, ahe 
puta In a sheet of another kind of paper 
aa a marker for the one receiving It at 
the other end of the machine, thus the 
aheeta are kept in packages of 1,000 
each. 

It haa been ascertained that the re- 
quired amount of water to properly mel- 
low 1,000 aheeta of paper la 6 pounds 
A thousand sheets of dry paper weigh, 
on an average, 12 pounds and 6 ounces. 
By weighing the paper before It is put 
into tbe machine and again afterward. 
It la easy to aacertaln just how much 
water la left In It This Is controlled 
by the adjustment of the wringer. With 
this method all the aheeta are wet ex- 
actly alike, each Individual one contain- 
ing 35 grains, or 2/25 of an ounce, of 
water when It leaves the machine. 

The paper la carried from here In 
packages of 1,000 and placed in a 
humidor for twenty-four hours or longer 
It desired, or It may remain there even 
for a week without Injury. The 
“humidor” la merely an alr-tlgbt case, 
where the paper la put to properly mel- 
low It for printing. 

The dampening machine, after being 
properly adJuateA, will run Indaflnitely. 
automattcally feeding, dampening, and 
packing the aheeta. It haa a capacity 
of 48,000 sheets hi seven hours. Three 
attendants can operate two maohlnea, and 
the work la quite clean, to oontnurt with 
the old proeeea. 

Another very Important feature about 
thla machine, and one which will inter- 
aat every taxpayer, la the aarlng which 


It effects. Under tbe old method It coat 
the government 52 cents per thousand 
sheets to dampen tbe paper, while with 
this machine It can he done for 14 centa 
per thousand. Thla makee a saving of 
$18 24 per day on each machine turn- 
ing out 48,000 sheets, making a total 
of about $42,000 per year. 

Chaits^es in the Patent 0£Bce 
Staff 

E dwin LYON chapman, Examiner 

of Trade Marks and Designs in the 
United States Patent Olhce, died at bU 
residence in Washington, D C, January 
IKth, 1911. 

Mr Chapman’s term as Examiner of 
Trade Marks waa undoubtedly the most 
remarkable In tbe history of tlie Patent 
Office. He was examiner In charge at the 
time of tbe paasage of the Trade Mark 
Act now in force, and was the presiding 
genlua In organizing, not only the huai- 
nesB methods Incident to the inauguration 
of the registration of trade marks under 
the new law, but waa also responsible In 
large part tor the procedure and practice 
found necessary In carrying out the pur- 
pose of such law. 

He waa a man of much force, had a 
strong Intellectual grasp of the legal 
problems involved, was untiring In his 
energy, waa poaaeaaed of' great creative 
faculty and won the admiration of all who 
appreciated hla sterling worth aa an 
official. 

Personally Mr. Chapman had many lov- 
able qualltlea, and strong attachments 
were formed between him and hla Inti- 
mates. 

He was a native of Ohio, but lived moat 
of hla early life In Monroe, Michigan As 
a young man he entered Cornell Univer- 
sity, from which be waa graduated in 
1881. After studying law and practising 
for a short time at Monroe, hla Michigan 
home, he accepted a poaltlon in tbe Pat- 
ent Office, where his real life work waa 
done, and where hla atroug individuality 
has left an enduring mark among the 
recorda of tbe office. 

Mr. Chapman la succeeded by Mr. John 
H Carnes, who has t>een promoted from 
first Assistant Examiner to Principal Ex- 
aminer, and assigned to take charge of 
the divlaiOD of trade marks and designs 
Mr. Carnes was born at Jersey City, en- 
tered Rutgers College, New Brunswick, 
N. J., In 1891, and was graduated from 
the civil engineering course In 1895. He 
practised civil engineering for several 
years, and entered the Patent Office In 
December, 1900. For a period of five 
years he served In various examining div- 
lalona, and for the past five years bos 
been In tbe Interference Division, of 
which he was ranking aaelatant at tbe 
time of hla recent promotion During 
bis term of service In the Interference 
Division, he handled most of the trade 
mark Interferences, and thus became fam- 
iliar with the substantive law of trade 
marks and inter partes procedure In trade 
mark contests He Is a trained lawyer, a 
member of tbe bar of the Court of Ap- 
peals of tbe District of Columbia, and 
cornea to his new office with on experience 
that eminently fits him for his respon- 
sible duUes. 

The Patent Office and trade mark pub- 
lic are equally to be congratulated on hla 
acceptance of the appointment 

Batoty Devices.— In no way can Inven- 
tlon be more profitably employed than In 
providing means for the protection of life 
and limb In the operation of power-driven 
machinery. The liability of an employer 
for injories to an employee in certain 
cases Is such as to cause him to be dil- 
igent in seeking all safety devices that 
can ba used to advantage on his ma 
chtaea; and Invariably It the choice is to 
be made between two marhlnea, other- 
wise equal, the safe machine will be given 
tbe preference, and manufacturers should 
pay morn and more attention to this fea- 
ture of their produots. 


Brief Notes on Inventions 

An inventor to Congiws.— The Hon. 
Oustav KuHterman of Wiscooaln 18 
thought to be thft only member of the 
Houso Committee on Patents who baa 
been granted patents for inventions. He, 

I because of being a patentee, had a 
[special claim to a position on the com- 
mittee. He has served on the committee 
through tbe (itst Congress and his term, 

I together with those of a number of bis 
associates on the committee, will expire 
Man:h 4th, 1911 

^ IMncipal Examiner A. G. Wilkinson. — 

Mr A George Wilkinson, Principal Ex- 
amtuor of Division 20, of the United 
Htatos Patent Office, was appointed July 
Isl, 1864, entering as an assislmil ex- 
aminer He is the (lean of the Examin- 
ing Corps, having been promoted to the 
office of Principal Examiner on May tsth, 
1868. Mr. Wilkinson has seen many Com- 
miisloners come and go, and boa been 
familiar with the progress of the Patent 
Office during the past half century. Mr. 
Wilkinson hopes to round out a full 
fifty years of service, when he trusts a 
grateful government will be operating a 
retirement measure for faithful em- 
ployees 

The Division of Intorferaness.— Prior 
to 1870 Interference proceedings In the 
United States Patent Office to determine 
which one of two or more rival inventors 
claiming the same patentable invention 
was the first inventor, were Instituted, 
heard, and decided by tbe primary ex- 
aminer of the division having charge of 
the particular caae. The office of Ex- 
aminer of Interfermices was created by 
act of Congress July 8th, 1870, and 
Joseph Adams was the first Examiner 
of Interferences. With the development 
of the patent system and the enormous 
increase In the applications for patents, 
many conflicts arise and tbe interference 
division is among tbe busiest and moat 
Important departments In the Patent 
Office 

Hie Date of Conception of an InTOii* 
tlon.— The Inventor Is the poet of things* 
the realistic rbymater who reaches out 
into the realms of fancy and brings hack, 
not a new verbal expression, but never- 
theless a distinctly new ides. Just as 
tbe poet’s Idea Is as nothing until fit- 
tingly expressed, sa the Inventor'S Idea 
Is vain until he has embodied It in some 
physical form. This is tbe founds- 
..ton of tbe legal IlmlUtlon of the in- 
ventor’s conception of hla Invention to 
the time when he first puta It Into 
tangible shape. As one decision says, 
”It Is therefore tbe formation in the 
mind of the Inventor of a definite and 
permanent- idea of tbe complete and oper- 
ative Invention as It is thereafter to 
be applied In practice, that constitutes 
an available conception wltbln tbe mean- 
ing of the patent law ” Tbe date of con- 
ception of the invention, completed aa 
above Indicated, is, when followed by 
diligence to a practical completion of In- 
vention, of paramount Importance in case 
of a contest. 

The Board of ExamiiMTs-in-Chlsf : A 
Sttgsestion.-'Tbe Board of Examlners- 
In-Cblef of the Patent Office, consisting 
of - but three membors, Is planed In a 
peculiarly embarrassing position In case 
one or more of Its members becomes 
incapacitated by sickness or otherwise. 
This Is likely to occur at any time, and 
t>ruvlalon should be made w licroby some 
Primary Examiner or other Patent fhflee 
official might be designated liy the (’om- 
mlssioner to sit temporsrlh a« a iiieni- 
ber of the Board This would doubt- 
law require legislation, hut ueccHsary au- 
thority should readllv he granted by 
Congress This woulil not only facili- 
tate the work of the Hoard In case of 
absence of some of its TUembers, but 
would give the official so called upon a 
new experience and a new point of 
view which should prove beneficial, and 
I would also pei-nilt the assignment of 
some official, expert In the specialty of 
I the absent memjttor of the Board. 
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Patent OddltiM I 

Bicycle IVottinc Bulky. — 1“ order to 
make a aulky that be very light, and 
one in wbii'h the weight ot the driver 
will be entirely removed from the ehafU, 
ail Inveotor has adcqited a bicycle design. 
The two wheels of the sulky are mounted 
ill tandem, and are supported In a frame 
of the bicycle type, which Is not only 
very light, but la also very strong The 



Bicycle trotting sulky. 


shafts of the sulky are coiinecW to the 
steering post of the front wheel of the 
hleycle, so that the wheel will follow the 
horse around curvee and sharp turns. 
The tractive effort reflulred with a vehi- 
cle of this sort will be practlislly 
negligible 

Shaft-centering Device.— Heretofore in 
order to find the center of a line of shaft- 
ing, It has lieen the common practice t/> 
suspend a plumb-line from the edge of 
the shafting and then to caliper the 
shafting and measure back from u point 
on the floor under the plumb-line u dis- 
tance equal to the radius of the shaft. 
This prooess Is rather slow and liable to 
he Inaccurate. A. much simpler method 
is provided by the device shown In the 



arcompanylng engraving It consists ol 
an arc shaped member furnished with a 
pair of antl-frlctlon rollers which are 
adapted to ride on the shafting. A 
plumb-bob is suspended from the ends of 
the arced member. As a reault of this 
arrangement the rollers move to one side 
or the other until the plumb-bob centers 
Itself dl redly under the shafUng. Thc 
llne to which the pliimb-liob is attached 
may be adjusted to any desired length 
BO that the plumb-bob will Just reach the 
floor. 

Peneil-skarpeniiig Attachment— A con- 
venient little device that may be applied 
to a pencil, Is Illustrated In the accom- 
panying u rawing This device iiomiallv' 
serves as a finger hold, but conluliis a 
blade which may be moved Into active po- 
sition to sbarpep the pencil. The blade 



is mounted In a U^-abaped frame, rontain- 
ng a slot through whidb the point of the 
mncll passes when hrlnging the blade to 
letlre psrfHoii. Thle D-Shaped frame 
lerves oB a guard for the blade, and obvi- 
tee all danger of cutting one’s Ungers 
V tsartof ths wMm. 


Oyroseopie Klta-A peculiar form of 
kite has recently been invented, which 
consists of a small windmill. This Is re- 
volved at high speed by the wind sad, 
according to the Inventor, produces s 
gyroscopic effect on tho frame of the 
wheel, making the kite ride steadily In 
the air. The kite string fs attached to a 
sliort bar. through which passes an eye- 
bar. This Is arranged to swivel freely, 
donnected fo the evo-bar by means of a 
number of rordu la the wheel or circular 



Gyroscopic kite. 
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ghRCTBIC CTUAR-LiaHTim.— V. B. H*. 
TBOM and T. O. Huasduan, torasbawk, Wto 
it Is Ike purpose of this invention to so eCo- 
Btnict B clgsr lighter that the ciirwnt can be 
transtormed or siepped pown to » lower volt- 
age end iBorv-ased amperage, enabUng the use 
of a much eoarser and utronger wire, of an- 
llrely lean espeiuilve nuferlat, which will o*er 
B greater heatlug Hiirfaw-, and Will rome to 
Hie glowing polnl in the ahorteat poaalWe 
apace ot time 

or IBtereet to Paroiors. 

ANCHOniNfl HAKB BOB POgTH.— Psanr 
T BAiiav, Niwrport, IL 1 The aceompanyltig 
engrarlns llluBlmte* uu Improvnd anehoring 
twMc for fence poata and the like, and provkh-a 
partlcularlv a incana for acriirlng anxlllary 


frame of the wlndwheel, that carries the 
vanes Theee vancH are triangular In 
Htiape, with one side secured to a spoke 
of the wheel, while the outer eorner of 
each Is < oniiected by an etaatlc band to 
the wheel rim The nlaatlc haiiil permlta 
the vanes to give in (iroportion In the 
strength of the wind 
Hair-drying Fan. — fn order to permit 
of fanning the hair after it has been 
washed, a Oallfoniia Inventor has de- 
vised a curious type of fan, which we Il- 
lustrate In the accnrapaiiyiiig sketch The 
fan consists of a flexible leaf secured to a 
lKiw-sllap«d frame, which In turn is pro- 
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Hair-drying fan. 


I vlded with a pali of handles pivoted to 
It The fan may be swung over the head, 
as shown, ond will dlreil a current of 
air toward the head from liehind as well 
as from in front, without diffusing or 
dissipating the air ns In ordinary fans. 

Combination Tool —The accompanying 
illustration shows a combination tool re- 
cently Invented, which may be considered 
typical of this class. It consists of a pair 
of pliers, with the Jaws shajied to pro- 
vide an ordinary nipple wrench, and con- 
taining a deprusslon near one end for tho 
head of a wire nail when pulling such a 
nail. One of the handles of the pller Is 
flattened to form a screw-driver, while the 
other Is notched at t he end to serve as a 
totk lifter. Mounted to slid® on the 



Typical cmnbinatlon tool. 


Bcrew-drlvor handle la a wrench Jaw, bear- 
ing tlw' usual worm that engages a thread 
or rack In the screw-driver handle. The 
other member of the pliers carries a flxad 
Jay, One advantage of this arrangement 
lies in the fact that after the Jaws have 
been set, ttiey may be tightened on to 
the work, by pulling the handles of the 
pller apart. Owing to this arrangement 
the tool may be used as a pipe wrench. 
One of the Jaws Is further provldod with 
a hammer head to permit of diivlffg 
small nails and tacks, while there Is the 
usual notch In each member the pllffrs, 
to he used tot oUpplflf win, 


BBchorlag arms l« the poBt or con tml Bplke. 
Tho coaliral optho 1» formed of Bhwl metal 
corriigBfi-rt laaglhwlBo lo give If the iiocoHUBry 
rigidity. The Biichorlng arino Bn- V-ohailed In 
croBH Bccllon. uiid are wciired to the aptke bv 
nieans of melalllo f«*teiiep» In the form of 
loop! Ihut flf Wiugly over the anchoring ar«K 

or «J«aeral Interea*. 

MPR ONION ---J B. AruiTts, Saa Diego, 
Cat. Tho atm In this oaao U to provide a 
union mom eats-rlally dealgDad for Jotntng ad- 
lacent main pipe enda and malting provUinn 
for a branch connection, the union being ar- 
ranged to permit convenient and quick uaaem- 
hllng of tho parte and ftatenlng the name In 
idiiec on the main pipe mule, to allow ready 
expanelon and emtraoHon of the pipe enda of 
I he uuloti porta, and to provide aiitBrleiit elae. 
tlclty for the deUectlon of the pipes without 
liaiiger of damaging the lolnl 

hath PAftTUNBlt.-- -W O. Nskl, KUialey. 
Kan In the present patent the porpoae of tho 
invention la the provWon of novel, abnple de. 
tails of eonainictloB for faatenlag for a swing- 
ing gate, which will aiitomatlBally lock Ihi- 
gate In closed londltlon when It la swung Into 
engagement with a catch no a fence poet or a 
llko support. 

IITXIAT tJAGB — P. l! LAgDBa, Itoagor, 
Me In order to determine the amount of 
llijnld remalDlug In a tank, particularly the 
gasoline tank of an automobile, Mr. hander 
bae devised the nsistructlon shown In the ae- 
romponylng drawing. This gage will Indicate 
the amount of gasoline with appmxImalR accii- 



raty and will apt b* damifad nr fflBSideielt 
by the motion of the stttesaeMie. It eeuists 
of a float well to whfaifli Is a float 'esemed to 
a tape that paaaM owes a psUtw •* the Sppmr 
end ot the gwR, and Is .aeoittflfto a soaster- 
wsigkt. The taps la graflwMl to dflww the 
BBflUw vt nnsM Of ■flaoum in m tutt. 


Wa^ An Object here Is to bwvtdo « »bo» ** 
whteh a rubber or otbsf wsinent tiss* art®’ 
her msy be sttached WWli esse. 'A ‘fUrthor 
Object is to provide novel hmsbs floS hOMlSg 
the raaUlent twad nieSibw whWi,»M»»»S tte 
latter from dleplacefflellt, but WWCb «a» 
attached to the stwe wltboat the i)#S "of 


nmnmcx back.-J. b. moss, Dsostw. 
Neb. The object of tlw deetee Sbown ta tho 
accompanying engraving Is to hold blU* of 
dlflereiit charactera ill aoporpoaed poaitloo. 
with each denorolnsfloii by Itself, so thst oe. 
wss may be bad easily to any paxMObter Ml 
nr Imndle of bUls. The device coaslsta of S 
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circular plate, with a central dopreaalon and a 
set Ilf uprights local I'd at regular Intervals 
dividing the plale inlu aeoUone. These see- 
tluna are lettered N for national bank nntee, 
(1 fur gold eertltlcnles, etc. At tho toji of the 
aundards »n metalUc stripe which may he 
slid down to rnal U]ton the the buodlos of 
bills, and bold them In place. 

rOMTOSmON Pflll STOPPING UaAKB. - 
J M JiiHNsuN, Isiwlston, Me. Thla Inven- 
Hon rclatea to a composition for stopping leaks 
In aotomohllc engines, radiators, boilers, 
water tanks, water pipes, and various other 
devices which are aiibjecled to the acllon of 
warm water or steam There Is to be no 
limit h,T the Inventor fo any particular use 
tor the comimsltlon, ns It may Iw employed in 
many relnllons In connect Ion with various arts 

CONTAINKH KOB OBTBICH PLTJMKH' 

N. A. Skluirs. New York, N T This Inven- 
Ihm Involves a support which may rei>elve 
Independi-ntly, a pluralllv of phimes, and hold 
them agalnat displarcmmt. The kupport may 
hold the plumes In proper pisiltlon In a Iwx. 
or may support them while they are Iwtng 
dISpiayed Tflie support Is preferably formed 
of seettons so connected together that the 
eilllre snpiHirt way he folded lo occupy Iba 
miulmiiro space when not in use 

Hardware and Toola, 

WJIKNC’II H A rfAKi-riuaRs, IIIH Main 
Htreet, Hullnaa, Cal Ui order to provide a 
wrench of the socket type which may he CMI- 
veiilenily worked In plaicH ordbiarlly Jmieces. 
stble, Mr. fiartvlgseii has designed a tool wUli 
a shank In I wo set-Hons jilvnted together and 




mraovKD nooiow wbeivch, 


other section of the ahank la provided 
with a handle which, when not In nee, may he 
id in. a central bore lo the ahank. 


■ for . _ _ 

frame thereof, and adapted to tomovably 
the elonire In « looked peMtlon. IDm ig 
a of a gripping bar tor laaorOon bMwaen 
a doaitra and tba fnaio tbaroefl, arltit «rt|irtbMI 
tho grtppliig bar, a looWOg har 


ohwure It 

RAW aABDiA.-A. tt. anxrtirt, Matiwr, 
Orp. Tho Inreatton rtffpn, Raxmawtr t# rtrtr 


the enda ««. rti* '^adao; '• 
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to • fiMM) moontoA on n 4ie Ktock 
Uk«, nntt ndnptod to reMU n rUw niter tkn 
l»||te mu )|M* tkmded hr tka 4te nan ttu die 
Ift lMM»f rmnoved from the pipe. 

tiOOC.— W. ttnia*. M«w Torn, N. X. TMe 
mventlan line referenee moro partienlnrljr to n 
fwlce onnptMns k MMovnMe bolt ndnptad to 
^ure in poelthm n bnnp uned for Hutenlng n 
.40or or ttao INie, n aiornbla number bi 
■Mono for bolding the bolt In plnue at 
melde of the door or other enclonnre, and k«r- 
nontroUable nuMit for aetnatlng the morabla 


„'8TOT1B PIFK noIAmBi.—(3wama lea, 
lootb Whitler. lad. Ur. Lee'o deriee for 
•urlng atove pipe In a chlmnor oonetato 
two oloniplnd ueinberr, one of wUeb 1« dU> 
IMVed wtttain the pipe, and tbe other on the 
exterior aurlaee, the two membera being oon* 
neoted br a aerew threaded through the Inner 
awniber and paaaing through ilota In the outer 



p and the atove pipe. When tbe aerew 
la luoaened auffieleutljr, the Inner clamping 
Utember will drop. permlUlog the (gratae to 
iDHert the pipe Into tbe flue hole; thereupcn 
the eorew U tightened to draw up the Inner 
clamping member and to hold tbe clamping 
membera agalnat oppoalte aidea of the eblm.' 
ney wait 

ATiTOMATlC VALVB BtJB WATBR HKAT- 
KB8.~.>W. £. KAy, Amherat, Ohio. Tbe toven- 
Uon provldea a valve bj mMoa of which, 
wban the water ia turned on and off, the gaa 
will be autamatleally turned on and off aimnl. 
taneoualr The valve ia a<i elitped that It 
aeata perfecti)’. Moreover, It canael atlck In 
Ita aeat, and fluctiutlona In tbe water pmaeure, 
lurldentalr to the ordinary inralng off and on 
of outleta In the water ayatem, will nut affect 
tlif valve. 

BAI>IAT0B.~0. M. Awawoawt, Colllng- 
wood, Oatarlo, Canada. The intention in tbta 
Inatance la to provide a radiator arhlch will 
not lake up any of the floor apace In a room, 
and one which will not dlaflgure the walls, 
while It will permit a full flow of air from 
the room around the radUtor and buck again 
to the room. Tbrrc la no danger of tbe 
trance nf emoke, duet, or aebea Into the ro 


I of htown which fhllow aaeb other ia 
^ applied bp 


daalt te gradnally varied aa in the cam where 
the Mows are dealt by hand, 

PAFBB HOLIHSB.— B. F. Fma, K W. 
TWMgyaoif, and H. g. UoDawan, Moro, Ore. 
The taventtuo cm which the above iBVMtora 
~*ltalned a patent relates to paper hold- 
typearritlng machines, and Involrea a 
cmutractlon of mecbanlam for ad- 
vancing the paper, by giving tb« dealred move- 
ent to a ratchet device on the copy roll, by 
le movements of tbe typewriter carriage. 
MACHINE FOB TBEATINO ilEWAOB, 
BFIT8B. OB TUB UlUL— A. Uastin and A. 
WuiTOQMn, S6 Avenue Hoehe, Parle, Frauce 
The present Invention relates to a machine 
for the treatment of sewage, refuse or the 
like, and has for Its object to break up the 
materials under traatment, to puIverUe them, 
to work them up, and to dry them without 
permitting the escape of bad snulla or odors. 

FIPB liATINO MBCBANt«lf,~B. H. BaHDS. 
Talaa, Okie. TbU bnventtoa periatna to a 
rneohaniam In tbe nature of a Jack, adapted 
to force a pipe through the soil without dig* 
ging a trench and dlsflgurlng the lurfaee. It 
provides a pipe-laying medwniam of the Jack 
type with a point formed to oanae a rotation 
of the pipe, thereby diivtog the pipe fat a 
reetlllnear maoner. 


ROTA BY KNQINII!.— C. B. Ctjuw. Buffalo, 

N, T. Tbe purpose here la te provide an en- 
gine arranged to utlllae the motive ageat econ- 
omically and to the fullest advantage. To ac* 
compUah the deelred result, uae ia made of a 
cylinder, provided on ita inner surface with 
pockets, and a rofor in the said cylinder and 
provided with reat^on noiales, opening at 
their larger outer ends Into tbe cylinder -pock- 
ends <ff tbe nosale being con- 
nected with a BOtttoe of motlva agent supply. 

TBBT OR PUTMINO COCS.--B. Moaosw, 

Newport, B. 1. The object isf tbe Inventor is 
provide a priming cock arranged to peradt ' 

convenient delivery of a quantity of gasoline __ 

other explosive Hold into tbe combuctlon { I, 
—I— -* — Internal comlMislon engine for ,jy|Yo the 
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(12863) A. H. askg: We are having a 
lot at trouble cooling down but brass Journals 
in an ice machine »f 76 tona. When cooled 
water they WlU heat up again aa soon as 
the water Is shut off, and the machbie cannot 
be stopped. 1 have bean advb<ed to nso aul- 
ir and oil. Is the use of sulphur advisable 
not? A. The healings have probably been 
r the heating, so us <o need earefnl 
isdttfng. Bulphur aud some other dry ma- 
terials have been recommended aa assisting In 
igency to get a but bearing cool, hut It 
hardly be advised fur regular use Oraph 
its mixed with tbe oil may help, by fllllng up 
the low Qiota and by reason of Its lubrli-atlug 
qualities, but refltttug the brasses Is the only 


(123641 W. O. C. wrltea. It seui 
me strange It there la no end or limit 
space where ell tbe planets are, and agiiln It 
pcsistble that It can bo any 
to our worldly spare. Where 
bo enlightened a little on this at least ? 
A. Much has boen written upon space, but 
no conclusion has been reached which la uni- 
accepted A valuable article upu.i 
let Is found In our Suri-i-KMiiNT No 
1600, price ten cents, aud tbe book ••The 
Stars," by Simon Newcomb, price g2 postpaid, 
gives considerable data for forming an opinion 

(1236S) Is says; A wheel, say 4 
feet diameter, revolves on a 2-liicb shaft. If 
■ laft be Increased to 4 Inches, will 
Increase tbe power necessary to 
1. The leverage of the 


APPABATITB FOB FILTKUINO BPOAK 
CASK JDICB8.— «. Montbcinii, Florida Botnl, 
Baceland, La. The Invention here illiutrated 
■hows UD improved apparatus fur flUerlng 
sugar cane Juice, adapted to ellmlnalo a maxi- 
mum of Impurities from tbe Juice and produce 
s Is'tcer quality of sugar from tbe same grade 
of Juice. The apiiaratus coualsts of a Alter 



FOR BUOAB OANB JXItCIS. 

box Which dalljwrs the Juice to a set of open 
flltcc framea. By tnterpoalmt the apparatus 
between tbe mill and tbe evAtforator the 
nacMwity of aklminlng Is dtapensed with, ainee 
the jniaa is (Utered betoN cooking, and them 
is no danger at dlseolortag the JiOce, by presir 
^ o«t the colnruiff matter of the cans. 

DROP BTITtfR AKD LAOBWOBK lOBCH* 
ANIttt FOB CltUTtfLAiC KNBmNO MA- 
atlNOB.— A. N. AKag, FMMkUn VaUi, N. B. 
The premnt tavenUen relatw t» a oUoolnr 
twitting nmehtne, and la embodMI in a am- 
t^tae of that <Ype knowa aa the fnU ante* 
amtio, in which tba rnaimlaa, once atarted, 
Will knit a atacMng oonM^I the tfwjefer 
tfom the ^ 

' a hataw aceMupUifhed hr 



1 resistance Increases with the dlamele 
sliaft Therefore the smallest axle tba 
will support tbe load under tbe actual work*] 
lug conditions of good or bad lubriestlon, etc., 
without sticking or cutting will cause Ibe 
least loss of work hi friction But If the 
3-Inch axle, for Instance, Is hard to keep lubri- 
cated and tend* to ^ve trouble, a larger 
Journal will reduce the aurfaoc friction more 
than It will Increase tbe leverage of the fric- 
tional raaistanct', and so it will aiako the 


BsUUfvnya suid Their Aocaaaorles. 

SAFETY flTBP FOE FRBrQHT CABSc— A. 
C. Nnau>, Leonard, TRxsc. The present in- 
veotton ^a reference to Improvements in 
safety staps for freight cart, and it compre- 
bends, broadly, tbs prodactlon of a device 
upon whieb the brakemen or other train hand 
may step 'With safely prior to rsachiag 
hanger, ordinarily employed, and the lower- 
most rung of the ladder on the car end. 


BATHING BOAT,— M. J. TTrroao. AmenU, 
N. I). The purpose In this Inatance la to provide 
a boat having novel featurea of conatruetlon 
titat enable Ita convenletit and safe uie 
sailing or row boat, and further, that adapt 
the boat as a float while bathing by either sex, 
affording safely and privacy for females while 
' Ing In tbe open air, without neoessltating 
the wearing of bathing salts. 


VBRICLB W-HRRL.— 0. B. IstHBaav. New 
York, N. Y. The loventlon has referem-o nr 
partiouUrty to a wheel which, lias a felly, 
romovable lire rim mounted upon a telly, 

_ ir for bolding tba rim in place, anil mei 
for moving the rim transversely of tbe felly at 
Int romote from tbe keeper, to cause the 
to swing on tbe felly as a fulcrum, at a 
part thereof adjacent to the keeper, so that 
tbe lira can be lifted clear of the keeper In 
removing the rim 

BHABB FOB LOOGIHO CAHTP— P. Johm- 
roB, Wllliami, Aria. The invention Is an Im- 
provament In logging carts or trucks and It 
haa for an object to provide a novel (oostrue- 
Uon whereby tbe tmok nmy be braked In order 
to control tliu same going down bills It Is 
vapactally designed for use upon the two 
beeloA carts used la lomlier woods. 
AirrOMOBIIiB HOBNe-G. Baag. A. Onaom, 
. OccKtirro, and 8. Ocamwvo, New York, 
. T. The purpoae of thin invention is ta 
produce a horn by .which the sound la ampU- 
dad to a greater egtent than in the eonvon- 
tlonal horn, and the tone improved in addition 
constrnctlnA the horn ao aa to aked and 
exeinde the greater portion of the dual and 
throw the aoond waves to both sidw as wall 
Icrwardly. 


N FOB A, BWOlFK.— ». C. Cows, 
III, The das^ IR this baatanoe is 
iUuatimrive of a .vary ivMMtrtcal and graoe. 
^ 


(12366) L. H. M. asks; 1. A Is row- 
jt a rowboat. B bolds a rope which Is at- 
tached to a second boat B contends that he i 
the work which makes the second 
'boat move, and offers as proof tbe fact that j 
there Is a considerabls strain on bis arms, 
says he is nuking the M-cond boat move 
well as tbe first Please seltle this. A. Do 
use work with force B Is exertbig 
force, but by the principles of physics bi- la 
work, since be Is not by any effort 
of hta "causing tbe point of appllcatlim 
in the dlrectlUD of Ibe force,” that 
be is not pulling Ihc tow nearer to himself, 
performing tbe work. 2. A man weighing 
naelt holds a 13-puUDd weight by a baudle 
m he weigh 12 pounds mure than urdlnarlly. 
If be exerts enmigh force U> eitunteraet tbi 
attractUn) of gravity for the weight, and lifts 
It Ul'> Is bis U'l-lgbt now as iisiuil? A. lieiu- 
onstrate for yourself on the nearest platform 
scale that whatever weight jou supimrt, for 
histanee your overcoat, adds to tbs reading 
of tbe Beale. However, to reply to tUo giies- 
you word It, tbe man himself welgbsj 
^ and the weight no less, when he 
If he Ufts Ihe weight, giving It ai. 
acceleration of say one fmit per seeond, he 
must exert an additional force of J2/,q2 2 or 
.87 force nnll, or jiearly 1/82 pounds addi- 
tional to the 12 pounds necetsury to resist 
gravity, the force exerted depending upon the 
acceleration, that la, he faccease in speed of 
lift. Mtwh Information on all aclentlflc sub- 
be obtained In back nombera of tbe 
BciuiTirtc AiiMkican flnrpi.sicxn'r, which are 
fiirnisbed at the nominal price of ten cents 
Our extensive subject caUlogue of the 
articles or our ratalogue of seltetlBc books will 
Is' sent free upon request. 

(12867) L. J. B. gays: If two pro- 
JeetHee of equal weight were fired from guns 
having the same mussle velocity —one projee- 
tile verticaily, the other al the most favorable 
igle to cover the greatest horlsontal distance 
wh'ich would reach tbe greater distance from 
le giin mussle 1 A Neglecting the resistance 
the atmoepbere, the projeetlle flred vertteally 

V* 

would go to the helgbt , while W firi-d at 

30 

angle of 48 deg. It would land at a hori- 
sontal dletauee a 
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ELKOTUOTBcnitics. By John HendarsOR, 
D.8c., P.R.S.K , A M.I.B.E New 
York: Longniana, Green ft Co., 1909. 
16f. pp. Price, $1 20 net. 

This Is the third ot u series of pbysloal apd 
electrical euglnverliig laboratory manuals. The 
book bus been prepanil parilrulurly for use 

City and Guilds of Isjiulon 'l'i.i liiiologlral In- 
Stlliilea, and represeniK j, tbrn \cai'M ■'■iiirsu 
Tbe first pait r<-|ireHeutiiiK tie llixi vai takes 
up elementary electrleal enginoarlui; , while the 
second and third parts deal wtfti illr. (-. i iirrent 
and alternating current, ae tniigbi h, ih,. ordi- 
nary grade course. It Is n h<xik of -.xiK.tliuents, 
primarily, and suggests work for the slinlenls 
to do at home during tlio week preceding the 
lubijratury course. 

Bkhmupa. Past anu Pkkskjvi Uy Waller 
B Hayward. Now York liodd, 
Mead ft Co., 1910. 16mo , 2.'i9 )i|i 
Price, fl.2E» net. 

In Ibis bis)k all the vivid colors of Ilcrmnila 
are painted lor the U-nelll of tin- Vuerlrsn 
traveler who s<-rk8 n respite from frost and 
snow by migrating to the eora l-boiind land of 
sunshine, flowers, delightful seenery, and peren- 
nial spring. "Bermuda, Past and Present'' Is 
nol only an accurate and comprehensive guide 
to the islands, but it deals with their history, 
literary assoelatlons, recreations, government, 
and resoureeH. Moreover, it la an important 
eontrlbiitton to American history, tnasniurh as 
it brings Into relief and throws new light 
upcsi the many drums tie eplstales of tbe Itevo- 
lutlon and the civil war, In which Americans 
and Bormiidlans participated. This Is per- 
haps the most Batlsfartory of all the books 
on Bermuda which have ever comi> under the 
writer's notice. 

Lkaduto Ameucan Mex or SrirurK, 
Edited by David Starr Jordan. New 
York: Henry Holt ft Co., 19l0 Price, 
11.75. 

ITiJs book contains abort and aympathetle 
biographies of fifteen leadeia In American sci- 
ence, each one written by a man In some 
degree known as a disciple. The only note- 
worthy omission Is the name of Benjamin 
Franklin, whose biography will b« pnbllabed 
In another volume In Ihe some series. In an 
excellently worded preface Dr. .Iordan points 
that the volume eonatllutea a part of the 
scientific record of the republic for one hun- 
dred years, it Is a history of struggles In a 
country, without great libraries, great 
inis, or great unlversIMes. and therefore 
represents self-help and self-n-llaDoe to B 
greater degree than would ls> shown in B 
parallel volume in any other lanil Tbe fifteen 
of sclenee who are disrussisl are Ben- 
jamin TIfompsou, Cuuut Buintord, by B. R. 
Slossou ; Alezandur Wilson, by Wltmvr Atoue ; 

J Audubon, by Wltuier atone , Benjamin 
8llllman, bv D. P Oilman ; Joseph Henry, by 
Hlmon Neweomb ; Lonla Agusstx, by C F. 
Holder ; Jeffries Wyman, by Burt G Wilder . 
Asa Gray, by J. M. f'oulter, .1. D Dana, by 
W. N. Bice; 8 F. Baird, by V F. Holder; 

0 r. Marsh, by G. B. Grlnnetl : R D Pope, 
by Mareus Benjamin ; J W Gibbs, by R B. 
.Iloaaon . Blmon Neweomb, b,l Mnieus Benja- 
min , G. B. Goodu, by D. 8 Jordan . Henry 
A. Rowland, by Ira Remsen ; W K BrtK'ks, 
by E. A. Andrews. 

Panama anh the Canal To-Day. An His- 
torical Account ol the Canal Project 
Prom the Earliest Times. With Spe- 
cial Reference to the Enterprises of 
the French Cumpany and the United 
States. With a Detailed Description 
of the Waterway as It Will be Ultl- 
mately Constructed. Together With 
a Orlef History of the Country and 
the First Comprehensive Account of 
Its Physical Features and Natural 
Resources. By Forbes Lindsay Bos- 
ton; ]„ C. Page ft Co., 1910 6!i 

illustrations Price, |3. 

The work before ns Is a valuable addition 
the sfendiH growing llterntnre upon the 
mama Punol. Tills greal work Is treated 
ider two main seel Iona, Part I l>elng de- 
voted to the eannl and 1*011 11 to the emin- 
The first seetlim opens with a readable 
chapter eutllled "The Iirenra of the Strait,” 
and the hlstorleal side of the subjeet Is pur- 
sued under the various captbsis of ''Praetle.d 
I'roJeclK," "The I'siiama llHllroad." "The 
Preueh ICuterprise.’’ and "The Transfer of the 
'anal " The four eoneludtng eliaplers of Pari 
. are devoted lo the deserlpilou uf llie ph.v- 
leal and engineering eletneiiU of this stu- 
pendous undsrtaklDg, and tbe layman will find 
iere n cleorlv written and ensIH iiiideislan.l 
ible account of tbe methods enu>l»\eil In 
■arrvlng throngU the work, and nf tie I'lnsUal 
aspeets of the canal as they will iipp. ai al the 
date ot Its completion Pan 1 1 devnied to 
Ihe country, throws a Ibxsl of llalM upon a 
uibb'ct which Is lunch leas ku»»u and iinder- 
‘tood than Its lutrbisb blHinri. and mixlem 


r twks as far from 

tbe gun. 0=5 the velocity. In feet per second, 
at moaale, and p Is the acceleration due to 

fnntr, U'B fMt psf Moana. 


lumereiis end will < lii.«i n foi tlioir piir- 
aud they cover tbe to|iuBraphlenl features 
le country, the imihea .md ilielr homes 
Ifc, and some exeelleni views of the pres- 
sent eondlllon of Hie engiiteerliig work Tho 
evtdeni'es a eaiefiil atiidv nf the subject, 
and Is so nadsbiv wrlitan that tbe Intareat Jg 
■iMlAtned throughout. 
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■ “Aimle Locoimara” *“* 

C ALIFORNIA haa long brnn oluMd !« n««dleaB to add tbat it waa tba o«n- 
among th« great frult'pfoduoint re- ter of public admiration and oarioalty, 
giona of the United Statea. In the mat- end waa awarded the rery blgbeat i 
ter of apple culture, Sonoma Couptr. Cal., premium. . 
la conaldered the “banner” oounty of the 

Very recently an "apple tbow" wae MotoriH|f Oil RllllltCfB 
held In the little city of Setiaatopol, QOMF time ago we lUuatrated an au- 
Sonoma County. laatlna a week. The ex- tomoblle driven by an air propeller. 


Wfttor A.lWB7»md7lort 
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Sonoma County, laatlng a week. The ex- 1 ^ tomoblle driven by an air propeller, 
hlbltlon waa one of Recently thla tna-jj 

the largeat held on 
the Coast, and waa 
attended by Im- | 
menae crowda of 
vlaltora. 

The moat peonllar 
and attractive fea- 
ture of the entire 
fair waa a huge, 

'Ilfe-Blze" locomo- 
tive, built wholly of 
very large, choice 
applea. The frame- 
work waa of wood, «• » 

and over thla were J^ple loeomottvA combination 

placed the applea. conneota the motor 

The total length of the engine, In and the 8-foot propeller In the rear. There 
eluding the cab and tender, waa nearly la only a alx-lnch clearance between the 
twenty-alx feet, and it atood nine feet wooden propeller and the Ice, and for thla 
high from the “apple roadbed” up to the reason, and also beoauae It frightens 
top of the amokeatack. There were a bell, lorsee, it cannot be used much on the 
sand chamber, headlight, cow-catcher, roada. 

and all of the necessary acoeaaoriea of The Austrian anow automobile shown 
a regular railway engine — even to the herewith suggesta another method of 
number — “22." motoring over snow and loe. A simple 

The apple engine was* a duplicate — stanch frame mounted on runners ear- 
so far as number, proportions, and dl- riea an air-cooled motor-cycle engine, 
menalons are concemed—of the faithful which Is geared to a spiked driving wheel. , 
old freight locomotive that has ao long The latter digs Into the Ice or snow 
hauled all Of the produce of the Sebaa- and propels the aled at a high rate of 
topol region to Itota Snaa over the of speed, owing to the fact that the 
Northwaatem Railway. • weight carried la very light. 


Recently this ma- 
chine has been 
mounted on runners 
and has been driven 
at high speed over' 
the snow -covered 
roads and the Ice of 
the river and creeks 
around Indianapolis. 
The differential of 
the machine is not 
connected with the 
drive shaft. In fact, 
there is no drive 
■b«ft, as a chain 
combination 
conneota the motor 
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I N tiw 5 itot(|fe> 4 iiicrtom 5 ig»«' 
pUment we have 'pubiUiad m 
the past few yem pmm hr 
same of themmoemmeatiitoiMails 
and cngineori on ftrina matobto. 
No book diiM far puUithed it so 
complete and to authoritalive at 
these anklet. The range of thp 
■tddet « wide, covering as it does 
the theoretical ride of awaikii s» 
well as those mae pnclkai Mpecti 
tvhich deal with the cotainiclionid 
maehnet. The foBowkg it a parw 
rial hit of the mete imipoitort lur- 
riefaa which have appeared in the 
Sdmtffie Amtikm Su^knm^; 
tee special note beiow. 


awl 1822. ThaPsswtfMaasHWNT 
of AriatiM. By GtoswOswIaiid Loan- 
its. A. M. Tt.il if iha awn oMapaet 
psper pB Mropliaa that hat prokibly 
svw bw. Fosmso bipitaw 

aad DMOOftfanw art dw oi bi J is detail, 
and illiiilraiad widt Kale drawnai, nane. 
ly. tba Famaa, Cody, 

VaioB (old n^), Veitm (aaw moA), 
■ad SoBBMr biplaMi, aad the Aotoinalle, 
Saotoa-Duatool. Blwiol XI Blenot XII, 
Cnak Peilm aad Pbaw monoplaiwi, 
Tto proper dimaHiooiag ol aeraplaae 
mitacm, deduead by faoMin o^mH- 
SMOtan ftom their Mm h alw cooMdered. 
Takei ai a whole llm Him o( HVeo 
pWm ooMtitaM eo edranahie text book. 


tal elevelioo nidte in the from ol the 
auebioe. Ezcellent diafraiBi aad photo- 
paphic viewi accompany the papa. 

BI756. Lnnia BUriot and IRa 
Aa ro yla n na. Few pcooia realise that 
Bloiot • suceeMfui mooopUne » the remit 
oi ten ycen oi daring and poQoui aspm. 
won. b thii piper will be (ound an in- 
structiva dwaiptwa of the evolution of 
Ibo pieMBt meenoful Bloiot moooptnao, 
fllaibated wtih diapnau nad pholograpbr. 
« 17(8. Tba Faramn Bbkne. A 
ic m p li t o domipl i on of the Farmna bi. 
plaae, with doml ttowtot of the box tail 
and votmal niddin, the rnaiuMr of work- 
iaa tba four ailooiii, band aad foot levm 
wbeh eoniroi the machina, ptaa view and 
ddt elevaiiaa of tba eaiiie madiinn. 
BI767. TbeSanUa-DunHmtMoms- 
pbna. An iUtnlrttad aiiiela damrihiiH 
the Dnnaiwlle, the imaUesI wd oaiiri 
the fanatl maeham thoa far mnda. 


B 1302. Hew to Make a ClkUng 
Maeklne. Full dataili aid dn^ 
wfaieb wili wtob nsyoae ta make aalidw 
folISjOO. 

B Mlbam NtisiMamprabedy tUtHtraiad. 

B £a^ mistbar of the Suap/stiwnr noot 
taa Mats, aiiiled, and you can otdar a* 
ou^r of ihem ai vm witb. A sal 
papas coat^^ JU the wtwits above 
jssatMiaa v¥ %o mailed far |Ua 


.SPECIAL NOTE 

fl We will mail [or^l 
a Hit of many acIditioBal 
impoitaiit pigpen, in ^ 
S^pl&neni, treatmf of 
,asioiuiiitic0v AkioimA 
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iftm # N«r 

HJtfJt mttMittW'iWttiwiiiiy 

VT to tin AMsi tfatt tb« UiifQ dlmm- 
§ktn» ittitoh Sto betttf tor tlie 

■ totoit otMBUrtttp* VO aot 4iio to any 
mnw ortilm of tii« oteaautldp oomitoiitea. 
bor to uotlTto at advarttooment, 

tbit Huty tal\aw ft atrtot wo- 
iwale tew, aceordinc to Wbtei tta largor 
til* «la<lo unit ot traaaportatiOQ, ibo 
)«M toa coat per unit or per 

paatolicer oarrled. Tbe Drar Department 
(bke* tbe stand tliat it is lafdiviiiable that 
tlM ptorhead lines at New York harbor 
ODOroaob any lartoer upon tbs available 
obanne) width of the Hudson River, 
Which tbsy claim is at present none too 
^|rld* tor tbe heavy trafflc which passes 
' op and down this waterway. The ques- 
tion. tbeSt becomes one of expediency. 
eUMll we ‘Bilfbtly reduce the channel 
width of tbs Hudson River, and permit 
tbe dervetopment of the ocean steamship 
to follow Its own natural laws without 
rsstrtctlon, or shall we arrest this devel- 
opment lor the sake of preservlnc tbe 
Hudson River cbann*! at Its present 
width? 

To take a lOOdoot strip from each side 
Of the channel, or preferably, a lOO-foot 
strip from the Manhattan side, wodtd be 
to reduce tbe Hudson River from 2,T60 to 
2^60 feet, a reduction, say, of about 
seven and a half per cent. 

Now tbe Importance of pre|ervinK the 
width of the channel may be fairly de- 
termined by comparing tbe conditions at 
New York with those of other leading 
harbors of the world. If the accommods- 
tions at New York are more restricted 
than at other ports, the serious character 


seek some other terminal, such, tor In- I 
stance, as the new dty docks at South | 
Brooklyn it Is sutllelent snswer to this i 
to say that the traveling putdic demands 
that it embark and land as Bear the heart 
of New York city as possible. It was In 
answer to this demand that the Pennsyl- 
vania Railroad Company blasted out 
three million cubic yards of rock In the 
center of Manhattan Island; erected s 
vast terminal station; and drove Ita tubes 
below the Hudson River; spending 
nearly one hundred million dollars on the 
enterprise. For the same reason the 
New York Central Railroad Is spending ~ 
a vast sum on Its new ststlon at 
Forty-second Street. It Is the wish of 
the traveling public that tbe passenger 
steamship companies receive and dlsem- • 
bark their passengers as near to these 
railroad terminals and to tbe hotel dis- 
trict of tbe city as possible. Tbe argu- 
ment has been presented that If paasen* 
gers be disembarked at South Orooklyn, 
some live miles from the hotels and rail- 
way terminals of Manhattan, whe'e they | 
would have to Uke a subway Journey to - 
reach the desired center, they might Just 
as well be landed at Jamaica Bay, Mon- 
tank Point, or Boston. The length of 
tbe Journey Is not so much the objection 
as the fact that any railway Journey 
whatever has to be undertaken at the 
close of a long sea voyage before reach- 
ing the desired destination. 

The Current Supplement 

opening article of the current 
; 1 8trm.KMieNT, No. 1881, which is 
from the pen of the Paris correspondent 
of the SciXNTivio Amrucjin, discuases 
I the new line of electric subway now In 



Plan showing the width of fairway at the world’s l ea din g osnports. 


of the proposed encroachment becomes 
very evident. If, on the other hand, tbe 
available sea room for through traffic and 
for the maneuvering of big sbips be much 
larger than at tbe other ports, this ques- 
tion of advancing tbe pierhead lines be- 
ComM of relatively leas importance. 

With a view to presenting the facts of 
tbe case clearly, we have prepared the 
accompanying plan, showing the condi- 
tions at five leading poita of the world; 
from which It will be seen that the Hud- 
son R i ver section Of New York harbor, 
wUh Us width of 2,760 feet, offers un- 
rivaled facilities. Tbe great port of Liv- 
erpool has but 2,000 feet of width; 
London, but IfiOO fast; while the great 
port of Hamburg has available, with Its 
1,200 fmit of clearance, leas than fifty 
per oent of the channel width available 
along the western shore of Mantiattan 
island. 

Ws have gpokefi above^of the question 
of tbs pier length at New York ooptrol- 
ling the future devetopment of targe 
ooeaa stsftinahips. That the poft ot New 
York will exerelsa thla oontrol is due to 
the Amt that it is the Bftturfti gateway 
fjor ^ passenger traffic between the old 
S0d the aetr world. Nature hfts so willed 
Ift ftnd history has proved that ho arti- 
Jolfttly oretoed oondittons ohn divert the 
great itee* Of steftnuffilp travel from 
^eoo goiftts of arrival and departure, 
atottophlofti iftY of the htod 
M'dntennttsd as haiitg the heat, suited 

I l^1^1kste» te>at«nde*'hK,tewW *w 
Amgthenate 'oi’iam' irferai 
stoatt^lto -rtiw ;hWe to/; 


operation In Paris.— Just at tbe present 
moment, when the competition in naval 
armaments has pressed to the very ud 
most the output resources of tbe great 
armamept firms in England, Oermany, 
and the United States, the views of Sir 
William White, as they appear In an 
Interesting paper on the subject of bat- 
tleship armamento to the Society of 
Naval Architects and Matins Engineers 
In New York, are of more than usual 
Interest. Sir Wllltam's excellent paper 
Is summarized.— In an article entitled 
“Some Notes on Telephony," Mr. H. Har- 
rison brings together concisely such | 
fundamental and general information I 
pertalulng to telephony which Is notj 
readily available to the tschnical man 
not directly engaged In this phase of 
engineering activity,— Prof. Joseph W. 
Richards’s excellent summary of the mod- 
ern ac^compllshmenta of electrochemistry 
is concluded --^e of the greatest facts 
that modern astronomy has rsvsalsd Is 
that our whob eolar system Is now Jour- 
neying toward the constellation Lyra. . 
This greateet Of unsolved problems of 
astronomy is stmply dlacuseed by Mr. 
Arthur K. Bartlett.— Hje Paris corrs- 
Bppndent of the Sotgnfinc AmmicAg 
writes on a proje^i, wAirti boa raesntly 
been proposed to MtftbUsb a navigable 
connection between iter|s and the Eng- 
lish Chanuel, so as to fVsneh 

capital into a aaaport, ahd ftilow vsesetB 
up to 2000 tons to unloftd;. trptfkt at 
the docks.— Mr. HardHl Umg, author of 
’TkHnMB Vssdt ott.tlis ffiann .aad <tor- 
dsn/' ,wrttos ‘Ott I’Ths Destraetlon of 
Wwiic by aiomtog] UsaiM." 
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JUST PUBUSHED 

A COMPUTE AND AUTHORITATIVE AMERICAN WORK 

Standard Practical Plumbing 

By R. M. STARBUCX 

Autoer ii " Modem Plambiag UliwtinSed,” ele., ele. 

Oelave (S^aPX Inohee). 406 Pages. S47 lUiMtnitieas. Price $Sj00 

’T'HIS ig a comi^ete practical treatise covering the subject of 
i modem plumbing in all its branches, a large amount of space 
being devotra to a very complete and pactical treatment of tbe 
subject of Hot Water Sup^, GrcuUtkm 
ana Ri^ Boiler Work. Every phase of 
die subject is fully treated, making it an indu- 
penult work to the Master Pbraber, Joup' 
ne^an Plumber and Apprentice. 

The illustrations, of which there are three 
hundred and foity>sev«i, one hundred being 
full page ^tes, were drawn expres^ for this 
booi^ ana show die most modem and best 
American practice in plumbing construcdon. 
It treats exhaustive^ of the skilled work of 
the plumber and of the dieoiy underlying plumbing devices and 
operations, and commends itself at (Htce to every one working in 
any branch of the plumbmg trade. Another vmuable feature is 
the special chapter on drawing for plumbers. 

Following it a list of the chapters : 

I— The PinmWt TooU. II— Wipiiw Solder, CompedlioB and Uw. HI— Joint Wipint, 
iV-Lsad Work. V-Ttapa. Vl-Siphoa—oITtapiu VU-Vaixing. Vllf-Continiion. 
VaBdag. IX— Howe Sewer a^ SewwCoiiiieclioin. X— Houaa Di^ XI— Soil 
Pipiat. «Ro<^ In.' Xll-Meia Trap and Fnek-Airlalet. Xlll-Floor, Yard, Cellar 
Drnat, Rainj^en. etc. XIV-Fa>bire WietaA XV-Watee-Ooeeli. XVI- Vao- 
tilidoa. XVII.---liapToved Plumbiag XVIII— Reiideiice Phimbinf. XIX 

— Plaaibite fw HoWi. Sckooh, Faelonee, Stabiea,cie. XX— Modem Cotinlty Piumbiaa. 
XXl-Filtrarioa of Sewaga and Water Supply. XXH-Hot and CoM Suppb. X!!^ 
— Raage Baden; Cn-culatioa. XXIV— Circidteag P^ XXV— Raage Boder 
PmUatae. XXVI-Hot Water for Lam BdUinit. Xj^D-rWtoer Lift^lii Uia. 
XXVni— Mul^ OmnaetioDe Iot Hot Waiei Bodm; Hetuia of K^tioa by Supply 
Syfteat, XXDv—Tbeory for tbe Plumber. XXX— E>reWingf<s the Plumber. 


MUNN A CO„ he. l^ubUshers. S61 Broadway, New York Qty 
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HMIItnlK Uanlinied and «ell 
hnilt Hindi' raaar oontini, onni- 
binlni.' Huiomailfl tinrbaratur 
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C. L. BARKER, 
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CRUDE ASBESTOS 

OIWKCT r wotw MiNKt 

NncPAfieo R. N. MAITIN, 

ASBESTOS FIBRE office. IT.PAOL ouiuunc 
IWM atrfaatsrtfkakal 220 B’Wty, NfW York. 
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Solder and 
Soldering 

g Ifyou wont A complete text book 
on Solders snd tlw wt of SoIdU 
eftinifp "giving pradkal, working 
nidM nodfctfnnilfls which can he 
by metallurgiit, the goklimith. 
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Electricity 

PortnUa WlMlMa Tdegnftll Ms te 
Uaa in BattJa.— The Nnvy Dapirtmant 
baa purcbaaed aeveral portable wtreiaaa 
tdegrapb Mta tor oae In battle. Tbeoau 
have a range of about twenty uttoa. When 
clearing tor action, the regular aartal of 
the Teasel will be Uken down, and tha 
portabla set Inatalled instead, The porta 
able aeta may also be used to adrantage 
by landing parties. 

Snrvayiag the Water Power of Japaa. 

— Our Consul at Yokobama writes that 
the Japanese government Is Investigating 
the water supply of the country. This 
Inveatlgation is to be meet thorough, and 
for the collection of daU, (blrteen 
offioea have been eatabllehed. In the 
meantime, no further oenoesaloss are be- 
ing granted by the government, owing 
to the fact that it has been discovered 
that many of the concessions already 
Kiven were secured tor purely speculative 
purposes. 

Eleetrielty Brought Domi hy Bala.— 

A aeries of observations made In India 
by B. C. Btmpaon are publlahed In a 
recent number of the KlactrtoM RovUiV) 
and Western FtecMoian, which ahow 
that electricity brought down by rain 
may be positive or negative. The total 
amount of positive eleotrlolty recorded 
was 8JI times tha total Quantity pf the ' 
negative electricity, and the period dur- 
ing which the positively-charged rain fell 
was 2.6 times that of the negatively- 
charged fall. Treating the charged rain 
as equivalent to a vertical current of 
electricity, the current densities were i 
geuemlly less than 4xl0-is amperes per 
square centimeter, but on a few occa. 
alons greater current densities, both pos- i 
Itlve and negative, were recorded. 

Purdiasa of Bloctrfc Power.— The oar- 
rent used by the electric locomotives in ' 
the Detroit River tunnel is purchased < 
from the Detroit Eldlaon Company, and Is ' 
stepped down from 4400 volts to S60 ' 
volts direct current by a aub-station. ' 
“The energy," says the Blecfrloal World, ' 
“la purchased on a maximum-demand aa 
well as a kw.-hour basis, which makes It 
necessary for economical -operation to 
eliminate as far as possible excessive 
peaks from the Incoming Unas. A Btoi> 
age battery has been Inatalled to taka , 
care of the Ructuatlons of load, and the 
regulation devices are such that the llrst 
800 amp. are taken from motor-generator 
eets; then the battery takes ope of the 
load from 800 amp. up to 8860 amp.; that 
la, the battery takes 7600 amp. Any- 
thing above this figure Is again taken 
from the motor-generators. The maxi- 
mum load Is 9100 amp. When this load 
Is being carried the motor-generator sets 
would be delivering 1640 amp. (their full 
load rating) and the battery would be 
supplying 7660 amp." 

itlplaiM Qny Ynras as Aatoanaa.— Tbs 
principal obstacle to wireless telegraphy 
(root aeroplanes, particularly biplanes, 
which have a mass of guy Wires, con- 
sists in the fact that these wires Psorb 
most of the energy and act aa a shield 
for the antenna wire. After epieriment- 
ing for a long time with dlllerent meth- 
dos of stringing a separate Mtenna, Mr. 
K. M. Horton haa bit upon the Idea of 
using these guy wires as Ms antenna, 
while for the ground he employs the 
motor of the aeroplane. Sxpetimeots 
with a machine thus equlppw]. In toe 
building of the United States Aeronau- 
tical Reserve, In this city, hate proved 
most successful, messages havfng been 
received from various stations through- 
out the city, and even from shtpa at sea, 
despite the faot that the aartt^aae was 
located on the first floor of tha building 
and was not connected with any fonn of 
antenna on the roof. A very equip- 
ment Is used, the total welgifi at which' 
la but 66 pounds, hlUMHigh a 64aoh, 
spark coll is employed. The cod IS fed 
by a 12-voH storage battpy of M ■» 

I pere bours, weighing hut 49 pOijndA 7h« 
guy wires are conneetod in iftwles. OAd 
give a total length o2 sdWHt 


EnsteBBrittE 

Cmtt at Whkt— Aee(;*'dl^ to fli*'' oihuri ' 
lations of adnond Th«ry, fhft Preneh 
eoanooilst, the ooat wri g ta fato B the 
armed peoee of Bmrepe during too but , 
twellt^flva years WM about ithtety h»»* 
lion dollars. Daring this tiina tbar* hns 
been constantly wUhdnMto from ptoduc- 
tiva Industry an avoiiage total of about 
tour million men. 

New SUpe for thp Navy.— Tiro House 
Naval ABatrs Committee has voted tor 
the constnuitton of two dreadnoughts, 
two colliers, eight destroyers, and tour 
submarines. The new battleships may | 
carry twelve If-inoh guns and reach 29,- i 
066 or 80,060 tons displacement. It Is 
recommended that the new battteahlp j 
“New York" be oonstruotsd at a private 
yard, the naval oonstru<to>n haring esti- 
mated that this will cost 11,700,000 mote 
It R Is built at toe Brooklyn navy yard. 

Battlmhin ''Tnas" a Target. —In the 
annual target practice of the Atlantic 
fleet, which will be held on the south- 
ern drill grounds oS Hampton Roads 
during the spring, the “Texas," the first 
battleship to be built tor the United 
SUtsa navy, will be used as a Urget. 
She will be moored In shoal water off 
the capee at Cheeapeake Bay, and high- 
explosive shells will be fired against the 
hull and euperstruoture at ranges of 
from eight thousand to ten thousand i 
yards. 

Novel RMboad Bridge. —The new high- 
way and rnllroad bridge to be bulR 
across the Willamette River, Portland, 
Oregon, which will weigh ten tons to the 
foot, will carry a highway and itrwt 
car tracks on the upper deck, and the 
Harrlman railroad lines on the lower 
deck. The latter will normally remain 
in a raised position tor the passage of 
smaller abipplng. and will be lowered 
only for railroad trains When lofty ‘ 
vailing veasehi pasa through, the entire | 
draw span wBl be raised on towers to ; 
the aeceeeary height. 

Rcaerd BaUway Ban.— A special train 
aa the Pennsylvania Railroad recently 
made the run from Wasbhigtan to New 
York, 326.8 miles. In 8 hours and 56^ 
minutss, or, excluding delays tor chsnge 
of looomotlvas, etc.. In 3 bours and 48 M 
minutes. This Is 1 hour and 4% min- 
utea faster than the regular express ser- 
vice schedule calls tor. Excluding de- 
lays for change of locomotivee, the 90.6 
miles from Philadelphia to New York 
waa made at the average speed of 69 
I miles an hour. The 80.6 miles from 
West Philadelphia to Newark was run 
at an average speed of 72 miles an hour. 

IViide Gu Tunto.— The Italians and 
the RusBlaoe will be thw first to use triple 
gun turrets (turrets containing three 
guns) on their new sbtps. In a rec«st 
article in oar columns. It was argued 
that toe triple turret WM the best be- 
cause It gave toe heaviest oonoentrmtlon 
over the widest arc of broadside lire. The 
obfectlon to the trip* is that a single 
shM, well placed, night put three guns 
out of communion at once. There is, 
safety in wide distribution of toe arms- , 
meat. The smiUlest risk to the guns dhd 
the maximum aocuraey and spaed of lire ' 
are obtained when each gun A mounted 
In a single turret 

BsBara of s Lscga OH Bsssvrifir,-^ 
The huge concrete oil resMwolr, Wito 
a capacity of one ttlllton ' barrsta. ii«h 
oently eompteted at tut tnto OMip0» 
oal., and lUttstrateft In toe flofaftWIio 
AMianoAjr of Deeeiil^ tfitlli ttl8, tot 
oently faifad by tba^ruRtitto Af f|i# nsft- , 
taitting oonetote wall, Tfta tanik Yrw 
601 feet in dtaneter, htoloM IT * Yffeli 
tapering tram ft tmifuls at ^ to S' 
feet at tbe bottotii. ftail Sft tost, to ktotot. 
A section of toe wsll,|'»‘^' to'^'tobgOi 
spresd outwardly, 
to a ii<»toaiitol'apto''YdM 
The outet earn 

‘iwtti,' setosft to to 

, waft ' ptoto- to 'tototo#, ’'toitoftog. 
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"pHlS i* 
^ jpraetUHktly 
« tmm AfoAt' 
«im 1 hi* called 
lor die work 
of « coip* of 
ipecyilti fcHT 
^ more than two 

years. Over 
15.000 of die 
most useful foT' 
nwdas and processes, carefully se- 
lected from a coUectioin of nearly 
150,000, are contmned in this moft 
valuable volume, nearly every 
bnutch of die useful arts being 
represented. Never before has 
sudi a Urge collection of aeaUy vai- 
uaUe foimuUs, useful to everyone, 
been offered to the public. The 
fomulas are classified and arranged 
into (dupters containing reUted sub- 
jects, while a comfdete index, made 
by piofesaionai librarians, render 
it eav *0 ll"*! “y lormuU de- 
sired. 
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K. Ojwg. 
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An Avtater PnaMad At 

Hsulen, an aviator Vrlio aootdantnUy 
killed a woman at laar, hat been eMi> 
tenoed tn Parts to par a An« of |10 for 
oareleaanMMi, and $1^60 damacsa to tlus 
woman's bustiand, Anotber nvintor, 
tmtllod, was sentonoed at UmofM to a 
month's Imprisonment and a tine of $7S 
for ktlllnK a girl at an avmtton meet 

New Aeroplane Priiaa.-^In addition to 
the prise of $500 for a flight of a mile 
or more from ahore, terminating with a 
landing upon the deek of a veaaei, whloh 
was offered a abort time ago hr the 
United States Aeronantloal Reserve, this 
organisation also offers 11,000 for theflrst 
aeroplane that leaves the deek of a veaaei, 
makes a lO-mlle flight, and lands upon 
the deek of the same vessel again. A 
prlM of 1600 is offered for the fliwt wire- 
less message sent from an aeroplane by 
a member of the Reserve and received by 
another member 10 miles away. Mr. 
B. E. Marbert, the president of the Illi- 
nola Aeroplane Club, has offered a prise 
of 11,000 to the first aviator who will 
earry him as a paaaenger from Chicago 
to Bt. Joseph or Miobigan City, a dlB> 
tanoe over water of 62 mtlee. 

The Money Side of AviatiMi.-That 
aviation Is not only an enjoyable sport, 
but a profitable business as welt, may 
be gathered from statlstlce reoently pub- 
lished by a French automobile Journal. 
According to that paper, ^0 amount dis- 
tributed In prises in 1210 wea 4,705,500 
francs. This figure does not include apo- 
oial auma paid to aviators tor their ap- 
pearanoe at different meetings. Louis 
Paulhan, with a total of 420,000 franca, 
won during the last two years, received 
uudet^ contract 100,000 franca a month 
extra for hie flights In America. The 
list of aviators who in 1910 won 100,000 
francs or more Includes Paulhan, 350,000 j 
francs; Latham, 329,600 francs; Morans, 

S29A00 franca; Orahame-White. 267,000 1 

franca; Leblanc, 147,000 franoe; Signor, 

166,500 francs; Chaves, 156,000 franca: 

Capt. Dickson, 131,000 franoe; Wynmalen 
and Mr. Sopwith, 100,000 francs. 

A Practical' Test of the Aeroplane 
Senat.— On January lOth, at the San 
Francisco meet, Lteut. Ghio K. M. Kelly 
of the 13th Infantry. U. S. A., made an 
18-minute flight with Walter Brooklna In 
hie Wright biplane for tho purpose of 
determining the feasibility of scouting 
by aeroplane. He oould see for a con- 
siderable distance by the aid of hit bin- 
oculars, but be tailed to locate a email 
body of tnxma that had left the Presidio 
, Military reservation a few hours before. 
He made sketches, drew maps, and took 
six photographs of the surrounding coun- 
try. This is the first time that an aero- 
plane has been used for scouting pur- 
poses in America, and it recalls to mind 
the frontispiece published in our issue of 
December 10th, 1908, In whloh the Wright 
machine was depicted performing this 
service. 

Bomb Dropping ExperiWients nt Saa 
fVancbKO. — On January I6th a number 
of Important tests wars made et bomb 
drt^pplng at San Franolaco. Lisut. 
Myron Crissey, of the Coast Artillery, 
dropped a apeoial shrapnel bomb from a 
height of 560 feet when flying tn a 
Wright biplane driven by Parmalee. 
Lieut. Crissey succeeded In dropping the 
bomb with a considerable degree of ao- 
curaev. He believes that It will be a 
comparatively simple amtter to hit aa 
object the sIm of a battleeblp from a 
height of 3.000 feet The bomb be used 
in the experiment eoiMiats of a very thin 
shell of brittle white cast Iron, tt was 
fitted with a percusatoa cap and loaded 
with bulleU aad bkuk powder. Ite 
weight was ahoiut 2 pouada. • From Ute 
height It was dropped the bomb tore a 
large bole in the ground and scattered 
Its contents withM a radius of SO yards. 
Mid fd the first time that an actual bomb 
hds bean used in Bueh an aipsrisufit. 


Sdenoe 

Nsw Members of the Zoological Bo- 
Maty. — The Zoological Society of London 
has elected former President Theodore 
Roosevelt one of Its oorreepondlng mem- 
bora: also tbe following foreign mcin. 
bera of tbe society: B. Basu, Calcutta ; 
J. M. Doctor, Bombay; Dr. R. Dohrn, 
Naples; Prof. Ludwig von Oraff, Oraz 
Unlveralty; W. H. Osgood,' Washington, 
D. C.. U. S. A.; Mr. H. Psm, Caracas; 
Mr. R. B. Woosman, Navrobl; Prof. fiS. 
Lonnberg, Stockholm; aad S. H. Scudder, 
Cambridge, Maas 

Madame Curie Defeated. — M a d a in e 
Curie was defeated for election In the 
Academy of Sclent e* Branly received 
one vote more than she. There can be 
no question of tbe value of M Branly’s 
contributions to physios, and above all, 
to the art of wireless telegraphy, nor of 
bia fitness to sit In tbe Academy as one 
of Its most dletlngulshed members. Yet 
one cannot but feel that Madame Curie's 
defeat wae due entirely to her sex We 
have aulficlently commented on this mat- 
ter In our editorial columns Branly 
was the Inventor of the coherer, which 
, was such an Important factor In tho 
early stages of wireless telegraphy, al- 
I though It Is now hardly ever used, ex- 
cept for email experimental stations 

Solar RBdiatioii.-Wlth the Improve- 
ment of apparatus for measualng the in- 
tensity of solar radiation, tfils Important 
element of climate will be more and more j 
widely observed at meteorological sta- j 
tiona. Statistics of solar radiation are 
much needed in connection With many 
ressarchsa, geophysical, meteor ologlcal, 
aad biological We are therefore glad 
to Isam that the Weather Bureau haa 
already taken tbe initial steps toward a 
complete pyrhellometrlc survey of the 
United States, though the consummation 
of this project Is hardly to be looked for 
I tntbe next few ye<irs. Aa a beginning, five i 
stations are to be equipped with tbe new 
Marvin pyrheltometer. A self-registering j 
pyrhellometer la a desideratum that Prof. 
Marvin hopes to realise before long It Is 
expected that we shall ultimately have 
charts showing the average Intensity and 
total amount of solar radiation for alt 
parts of tbs United States, Just as we 
now have charts of tbe temperature, rain- 
fall. etc. 

Tim Variability of RaiiMall.— A simple 
^d convenient mode of expressing the 
variability of rainfall during a long 
period of years, which was used by A. 
Angot In 1883, In bis studies on the 
climate of Algeria, has recently been 
made the subject of a special Investiga- 
tion by Dr. a Hellmann, and named by 
him the "variation-quotient of annual 
rainfall'' C'Schwankungs-Quotient der 
Jbbrlicben — Nlederacblagsmenge " ) This 
"variation-quotient.'' which promises to 
be widely used In comparative clima- 
tology, is tbe ratio of tbe maximum to 
the minimum yearly rainfall, during the 
period for which observations are svail- 
abie. For example, a comparison of the 
rainfall records of 34 stations In north- 
ern Germany extending over a iKiriod of 
fifty years shows that their average vari- 
ation-quotient was 3.2; 1. e., on an aver- 
age tbe wettest year had 2.3 times as 
much rainfall as the driest The small- 
eut varlatlonquotlent found in this re- 
gion was 1.8 and the largest S.8, and In 
gmioral It Is found that this ratio doea 
not vary much among the stations 
within a given climatic province The 
smallest varlatlonquotlent likely to be 
enoountered anywhere in tbe world 
la about 16. Aa uniformity In the 
amount of rainfall from year to year Is 
advantageous for many practical matters 
in whloh rainfall is a factor— especially 
agriculture— Hellmann haa classified os 
"very favorable'' a quotient under 2.0; 
•'favorable,'' 8.0-2.4; "rather favorable,” 
2.6-2.9; "rather uafavorable.” 8.0-3.9; 
"unfavorable," 4,O-4.0. and "very unfa- 
fonble." 6.0 and upward. 
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$761.59 saved 
with three ounces 
of Vanadium Steel 





A two yearg' test of Vanadium 
against ordinary steel in a large rail- 
road shop shows an actual saving of 
$761.59 on a single item — a flue 
cutter weighing three ounces In 
one year 1U49 carbon steel cutters 
were used to cut 145,444 flues j in 
the next year 68 vanadium steel 
cutters cut 152,578 flues. The 
average number of tubes cut with 
the carbon steel tool wu 139, the 
average for the vanadium steel, 
2,244. The cost of the carbon 
steel cutter per hundred flues was 
S4c. compared with 1-6/ lOc. per 
100 with the vanadium steel tool. 


Thit means that there hu been a revo- 
lution in making steel: what we call 
steel is a relic of the past compared to 
the new Vanadium Steel. In Anal cost 
Vanadium Steel is the cheapest high duty 
metal known. In actual service it is the 
strongest, toughest, most elastic and long- 
est lived steel that can be made. 

In workability it melts, rolls, forges, 
stamps and machines like ordinary steel. 
It is made in many types for many uses| 
you can buy it from any reputable steel 
inakerj it costs less than ordinary steel, 
service considered. 

Vanadium Steel means safety, economy, 
vitality, strength and service. Specify It, 
use it, save money by it and guarantee 
your product and your profits on it. 
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The purpotf of ih» journal it to rrcord accurately 
and in timplr iermi, the world't progrett in tcicnlifir 
kmmledgc and induttrial ackievrmeni. It teekt to 
prrtrnt Ihit information in a form to readable and 
readily undertiood, at to tet forth and emphatise the 
inherent charm and fatcinaiion of trience. 


To the MaiuRer 

T HF. Rapid Tranait Subway in this city was 
liuih to carry, according to the inoRt sanguine 
cstiaiatca of the engineers, a roaxitnum daily 
traffic of 400,000 passengers. At the present time it 
is carrying an average of 800,000 per day. This 
is a feat of transportation (without a parallel in this 
nr any other city) which reflects the greatest credit 
upon the operating staff of the Interborough Com- 
)»any. Particularly meritorious is the. operation of 
the subway in the rush hours. Everything that mod- 
ern engineering can do to safely handle tlic vast 
crowds during these periods has been done. 

And yet it is a fact that the Interborough Com- 
pany is greatly disliked by the traveling public; 
and the reason is not far to seek. There is no doub' 
that the chief reason for this unpopularity is the 
ootnpony’s disobedience to the reasonable orders of 
the Public Service Coininission for better car accom- 
modation between the rush hours. 

The public has been particularly exasperated by 
the running of sliort trains at long intervals, after 
theater hours, passengers having frequently to wait 
a long time in cold, draughty stations, on crowded 
filatfnnns, only to find the train, consisting of two 
or three cars, already so packed with straphangers 
' that no more can get on without peril. Often, after 
anotiier long wait, a second short train may be found 
to be equally crowded, and a tliird may arrive before 
any scats arc available. Such operation of the sub- 
way has naturally irritated tlic public and has pro- 
voked the bitter opposition to the company. 

When it is considered that all this has been done 
in arrogant disobedience of entirely reasonable 
orders issued, after public and patient hearings, by 
the I^uhlic Service Commission, .it is no wonder that 
such an attitude has h ft a lasting impression, and 
has engendered a decided spirit of antagonism to 
any further business dealings with that company. 

The legal means which the Public Service Com- 
mission may employ for compelling obe.dirnce to its 
orders are inadequate and very clumsy. It has to 
proceed against tlic offending company by regular 
suits in the courts; where, after interminable argu 
roents and delay, a fine may lie imposed upon the 
corporation, which, as a rule, is only a fraction of 
the addttlomal money which the company lias made 
ojjt of the public by its persistent disregard of public 
convenience. The Intcrliorough Company will have 
only itself to blame If tlic city seek relief througli 
some form pi drastic legislation. 

We believe, however; that a resort to the Legis- 
lature is unneceBsat;, and tliat the relation of the 
IntcrWongh CoBopinny to the public can be more ’ 
efficient regulated hy the .htscrtfoii of certain pro- 
visioninn the agreeBMOt which will probably be 
mode between the IntnrboMngib Company and the 
city for the extension of itB line* M»d thdlr operaUon. 

One provision wfaiiitll ore 
the city and pablte Iwert &l 


new contract ’'"iittto tb'tlm 
ployee of the ‘ lotethen^^ M 

company rdited to It for oonsttnictlim ^ 
shal' 

the order od the Ihiblic Service Cpmtttilli/kntt iff ig , 
the judgment of (his Coniigiissibo, the eowittet 
such employee shail he prejudicial to the pulilie 
interest. 

A provision of this kind would have the force of 
law, and would be the most effective means for the 
Public Service Commission to control the offending 
corporation. A precedent for such a rule is to be 
found in every important contract for large work 
between railroad companies and contractors. It is 
contained, in moat explicit terms, in the printed 
forms for large contracts for city work. It will be 
included in the contract for the oonstruetion of the 
additions to the Subway. By extending Its scope 
to include operation as well as oonstmetion (the 
new contract will cover both), the city will insure 
that the subway shall be both built and ran In the 
way It wishes. 

Past experience in large cHy and rallrood con- 
tracts moke it certain that Public Serrice Com- 
mission will but rarely be called upon to exercise 
its power of dismissal ; whose mere existence will act 
as a strong deterrent upon employcea against misbe- 
havior, After the Commission has been called upon 
to summarily dismiss a few offenders, the public 
would eertatoly be spared the spectacle of a Oea- 
eral Manager of a corporation defying astd sneering 
at ihe reasonable orders issued for ^e safety and 
convenience of tlie paasengeCs. Every employee, 
from the general manager down to the conductor and 
special guard, would toow that his conduct Ifould 
be subject to an immediate accounting to the con- 
trolling public authority. This would have the most 
Hidutory effect upon the monagment from top to 
bottom. An order from the Public Service Com- 
mission would then really be on order, instead of 
What it is now, merely a cballenKe to a legal dud in 
the courts. 

Now that a new agreement w«h the Intothorouj^ 
Company is propos^ to be made, the city should 
seise the opportuntby to stretigtbeii);,,0te hoods of the 
Public Service Commitoion* Tito remedy wopld 
prove to be swift and sure. II* adopttan Bto ( 
public would be relieved ftom prceont ekisper-, 
atittg condHtoits and the Puh^ CommitoW 

would be raised to a position of d^ptfled authhiity. 

The Oomnamtm* DyiUliBlti IMiHter 

T he oxplosioa at ConuBun^w, Jersey Ci^, 
of a large amount of dl^nomltc, varidosly esti- 
mated at from 10 to SS tons, must ftimcaitod 
as one of the most serious disostors of tlie kind Oti 
record in the United States. ■ Two carloads of dyau- 
mite stood on the pier, and the contents of one of 
these was being unloaded by sliding the coses derffh 
an inclined chute to the ho\& of a atootoer. * As M 
the whistles sounded tor the pdon bohr, ihorS 
on explosion Of the dynOniite in tfar hold of ilto 
vessel. Twenty-five of workmen Were killtn; 

the steamer was blown out of existence, and (he 
wave, set up by the liberation of ononmnu vhtUHtos 
of gas, wrecked the lighter stooctures in the vidihity, 
and produced the usual pbenotoCBa of brshSa ghiSM 
and violent shock, the effects of the lotMer betag fdlt 
for a distance of forty miles. In occideiits tn this 
character, any attem^ to get «t tlte causes must 
necessarily tiAe the fom of mere guesswork; filid 
this for the reason that the imly people who edhld 
give any evidence as close eyewttnMscs are (nvori- 
ably killed. It was so In the psesimt case. 

The disaster has been foUowcd iby the usual out- 
burst of activity on the part of federal, state, imd 
municipal authorities, and it would seem os thotqih 
every person that might be even remotely reloM 
to the explosion has been arrested. Dra^c 
lation is promised, and so forth, and so oh— alt of 
which seems to savor of the policy of latching ^ 
barn door after the horse has escaped. ' ^ 

Although the investigation of the disaster shbhid 
he as tiiorottgh as the Uw can make it, the ailiMrl- 
ties should avoid panic measures and he earefhl licit 
to lose sight, of the salient facta. la Ute ffrsl pthde, 
dynamite, in spite of Hs enormous destructive 
energy, can be and iS made so sOfe by tnodem mftib^ 
ods of manufoetote, that it can bt hmied, slfilp)^ .. 
unloaded and lhaded with a luffq.iMgtee cd neCnHlP 
always provide^, of oottrie>4hict mi cirfl IsOte w5hWn j 
goveini .Itit atdfnneat, tiai (^^ .ptysical 
govern Its M<e hondlBRg, are observed. 
contmendal dlrttoteite for purjppapt Ik W 

mi^actiawi^ 


'' 'trnkimm t^qiMvp otte)(|^'»nd':j|pte 
Td.NiM we ovre the 
i>'ls,.»hoorlted to"iiifas«kl#l' 
sHlmwBs and may be bondlkd Irp^. ; 
dyttomite, of the kind that ea«se4 (h» dlptep 
City disaster, is prepared by dhuodv^l^ pitem 
cellsdose in the niteci-glyneriae ^ the piffipoae of 
gelatinisin| or thicken^ it, add tlton apUnil teasf|i' 
meal, powdered nitrate ^ fodiam, and 0 %!; ffiieete 
dients, until a thtek, heavy, tononlotu IS' i 

fort^, ifhleh is remarkably insensitive po; the. 
shocks rmnived during its commoveisil Pee. T^psire 
is a case on reeotd of a train wreiA hi whicb 
end of a Pat containing fordte, a form of gOlitlnc 
dynamite, wne araashed; the cams pf .dynbndte 
broken and the otMcs of the explosive strewn . 
bter (he^ tradte, some of them being ciunhed by 
the whteU poMing over Uicm, oU of wblcb 
usage filled to piod«oe on explosioB. Pei^ps Im 
most remarkable tost to which it coidd how been pat 
oOcurred in khis very exipiOsion at Jersey City, wMo 
the coaltente of the second loadnd oar, tidilob was • 
Opposite the ill-fated steamer, pained thro^ 

’ eticterriffc ordeal' without explodU^. 

If, then, one carload of this oopiigtimentpf dyna- 
mite waa so extraordinarily inser^tive h) rough 
usage, bow came the other carload, wbidh tea* hei^ 
loaded into the steamer, to blote an os ft did !* The 
explosion may have been due to we fall! of’ a case, 
the contents of which may have suffptod chemical 
deterioration: though this posalblihy Is remote, (he 
stability pt tee pruent oornmeMnsi d^amfte being 
one of Its ateiked charaOterUftea. It 1* poselbte, 
also, that, tee steamer being reguloidy ewidoyied in 
eahying high explosives,; thbre may haVe in the 
hold a *mau quantity of idtro^yeerinc Or some black 
!powder which needed only a ndwto 4todk or (he 
ashes from a workman’s fdpe to start tee mischief. 
Detonating caps of fulmipate of asewnry Phiy have 
fmmed part of the cargo, apd the oecUle^i detxma- 
tem of tease wonld hove beien awAment .to explode 
tee dypamite. 

A number of our staff, who wftnessed (he explo- 
sion from tee New York sida, speak* of bearing tec 
two distinct explostons, tee fiMt rather Mild, followed 
by a second ai^ greater shook- It is possible that 
the boilers axidoded ; in which event, the flying metal 
and hot coils would prove sufficient predisposing 

Our governing bodies, p^bther federal, state, or 
munleipal, should move opiillousfy in enacting addt- 
(hmid legislation to safeguard the shipment and 
storiqm of dynamite. OynplMite enters so largely 
into inAiera engtoeertog and ianstrocHve work, that 
flay measures which wonld tend to increase ito cost 
or oheck tlM freedom with which it can be carried 
to its desttifalton and stored and handled on the 
work wmiid have a serions effect upon tec great con- 
UMCtive woiba in the flelds of engineering. 

As a matter of fact, what is needed is not so much 
stricter laws as greater' care in the e»for««mcnt and 
observance Of those we already have. Buefa facts 
as have tome to light regarding the Jersey City ex- 
plosion seem to indicate teat, in more quarters te^n 
one, teore Was gross lack of supervision and detlW 
ate violation of the existing laws governing the trans- 
portation of high explosives. 

;^ apir Iarym Ksep Oera 

T HJB shape of leaves is one of the first things 
a student of botany learns to dlstiiiguite. Even 
tec BMwt cardeis observer sees that sotae trees 
aiti plants have leaves with smooth, rounfikd eteeto, 
White Othetw have teter Itovei furnished wfte long 
points a? dWkted into narrow lobes termtfNding In 
dtoopteg w tortod tods. While these leaf shnpto 
lOtoted a subject of study ever sinto bUteM 
teltooa ;iiks existod, ft » mdy within 
tiuft the most remarkable porpcto* Itetto tea 
>1 Wyw serve 'bos 'been clearly bMft Ikte 
«'«as dlown. ma tee MtttU of .some . - 


to/tokffjAM'.dd Pi jgtt hi 
(Mmaia 
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John Ambrose Fleming, F.R.S. 

The Noted Electrician and Wireless Telegraphy Expert 


By V. F Mottelay 


lai 


f 4l{filU78lll Fupmfo VM born «t LAaoWter, tbelr appnolAtton would be to fouud a thali of eiec iubh iKitiirca during 1KS4 18‘* rPBr«>oflv( ly on Tbe 

ArKowentber Sbtb. ISAft, tb« wo Ot ttie Bor Jnmaa trlcol en«lneeriii« «t University College London and Woik of an Electric ( urrcnt and Un Waves and 

l^lnajldog, aOd r«e«tv«dl U* flrft actaooltnf at the a autn of fiG/HM part of the amount rolleaed by pub- Rlpplea In Water Air and Ltlier 

Uaivomtty CoilARO SohoOl, which he entered lie aubaoriptlon was accordingly presented In advance In conjunction with Sir James Diwar In is the au 

Ajl NO early Offs tfuriag tbe bM^RMtershlp of Prof T to tbe college as early as July 2nd 1SJ7 at a piiblU tliur of communications to be found iu the HI tloHophx 

a afterward University College meeting which was presided over by tiu Marquis of tal Magazint 1882 1881 18B5 (two papccsi and iu 

In preiMiratilait for the sof^nwriog profession and Tweedale When the whole fond was handed ovci it Proceedings Royal Horliiy 1898 (six paiiersc 1897 

after two yean went under such masters as Profs was with the condition that It be used to maiiitatn an (six papers) JK98 the last being On ilu Magucilc 

mwit De Morgan, and WUllaiasOn while toUowlng up electrical laboratory to be known as the Pender Snsceptibnity of Liquid Oxygen He is likewise th 

courses of private study, be graduated In 1870 as Laboratory and that Dr Fleming occupy the newly author of papers on Problems of H trie Pi iw In 

Bachelor ldl Boieaoe He then entered the Normal created Pender Chair of Bleetrical Engineering This Networks of ConduLiors Molerulai Shadows In in 

flChSQt of Mcienoe In South Kensington where he he still occupies at the present day oandescent Lamps and The Use of the Danlell ( ell 

Stpdisd under Prof Outhrie and others During 1873 His Interest In riopular education always veiy great as a Standatcl of Electromotive Foice For th< 
and 1874 he acted as demonstrator in the laboiatoriea resulted in the establlshnient of the Morley Momoilal paper on Flectromagnotic Repulsion he was awarded 

of the Royal Oollege of Cbamlstry and also ae private College Waterloo Bridge Road liondon Sliite 1899 tho silver medal of the Society of Arts 

assistant to the late Sir Edward Frsnkland (182G Dr Fleming has been sclentlflc adviser of the Mar At the anniversary meeting of the Koval Society 

18M1, Whose name has been so prominently aseoclated coni Wireless Telegraph Company and of late he has held In London as usual on St Andrew s Day No 

With that of Sic Norman Lockyar in spectroscopic and held the post of department editor of electricity in vember 30th 1910 Us president Sir Archibald Oelkle 

Other rewarcbes At this period Prof Guthrie was connection with the eleventh edition of the Encyclo K C B presented to Dr Fleming the Hughes gold 

engaged to founding tbs Physical Society of London paslia BrlUnnlcs medal accompanying it with the following remarks 

and tho drut man to present a paper before the new Among hts moat Impoitant sclentlflc papers may be For thirty v(.ars he has been actively engaged in re 
eoclety was Fleming who spoke on the searches in experimental phyaira chiefly 

' New Contact Theory of tbs Ctol While Cell in th technical applications of electricity 


During 1874 Prof Fleming was appointed 
Science Master and apectsl lecturer on 
physics and chemistry in the Military De 
iwrtment of Cheltenham College but re- 
signed early In 1877 to 80 “ to Cambridge 
There working In conjunction with Clerk 
MUXwell In the Cavendish Laboratory he 
made an elaborate Investigation of and re- 
port upon the British Association Standards 
of Resistance, mainly to determine their 
variation with temperature 
In recognition of his great merits he was 
elected successively Exhibitor In Natural 
Seleuoe (1877) Foundation Scholar of bis 
college (1878) Hare IQghlblttoner Wrights 
Prisemau, and Hughes Priicman the last 
being a special award annually conferred 
on the Foundation Bcholnr whe has most 
distinguished himself in mathematics and 
In natural philosophy 
At the end of hie third Cambridge yeai 
*(1879) he took the degree of Doctor of Scl 
ence in the University of Ixmdon and that 
of Bachelor of Arts at Cambridge with 
special distinction in the Natural Science 
Tripos In 1880 he was appointed Uni 
verslty Demonstrator in meohanics and in 
applied science under Prof James Stuart 
whom he assisted in the designing and con 
strnotlon of the Cambridge Engineering 
Laboratoriea while at the same time lectur 
Ing In the mechanical engineering work 
shops When University College Netting 
fasm. was opened In the year following 
flSSl) Dr Fleming was selected out of a 
large number of candidates as the first oc 
cupsnt of tbe new ly founded chair of mathe 
matlcs and physics of that Institution Tt 
Was in this same ypar (1881) that electric 
lighting began to attract public attention 
The new field proved so attractive and 



He was an early Investigator of the proper 
ties of the glow lamp and «Iu< Idated tin 
unilatetal condm tivltv iiresentid in lla par 
tial variium between glowing carbon and 
adjatent m< tal a phenomenon which has 
been looked upon recently as tonneettd 
with the Important subject of the specific 
dlst barges of electrons bv different mu 
terfals H has ptibllHbed In the addillfli 
and tefhnl al press and In leihnkut 
textbooks many admliable < xperimental 
Innstlgallons and valuable expositions In 
the apilUatlon of cledridty as for ex 
anipb to eicctili transformers and wlrt 
less tebgruphv Of S|)erlal Inter* at and 
value fm them weie the important lesults 
couceinlug th* alterations in the physical 
propel ties of niattei smh as thi remark 
able In nase in tin electric conductivity 
of nieials when subjutid to very low tern 
poraturcs whldi flowed from his early (oI 
laboratlon with Sir lames Dewar In Investl 
gating this domain Tn iccent yeara he has 
takin a pionilnent pad In the sclentlflc de 
velopmi nt of telegraphy by free elurtrb 
wa\(s 

Me Is the author of a large inimbtr or 
books of whidi we shall mention imlv two 
Print lilies of Hedrii Wave Telegraiili 
19(11.) EUtm itary Manual of Radio 
Telegraphy an 1 Radio Telephony (1908) 
The work iiiilillshed by I ongmans in 19t)( 
contains Ihue aprundlxiB which give tlu 
oiigfnal wir less tebgiaphy act of 1904 
the (lit n bibliography (books as well as 
original (lapers und lecturcb) and lists of 
British ifttcntb Minting to the aublect 
granted in ivpi I9(i 

Dr PI* tiling WHS el tid a Ft How of Ht 
Johns (olhgi ( ambddgf in 1881 a Fel 
low of UniMraltv (olUgi I ondoii In 1884 


promiaing to Dr Fleming that after a short 
rbsldenoe tn Nottingham, be resigned bis 
professorship In order to refhove to London, 
where upoU the organisation of the Edison EUctrlc 
Light Company (1882) be was appointed their elec 
trlcal engineer On the amslgamatlon of the Edison 
and of the Swan companies during 1883 he continued 


PROF J A. FLEMING, F K.a 

mentioned the one read uuring 188f before I hr In 
stltutlon of Electrical Ehmlneers urging the necessity 
of s standardizing laboratory for testing electrical 
instruments which led to the eetabllshment at Rich 


and a Felliiw of flit Lnglisti Koval Hot It tv 
In 1S92 lit Is also a iiu nil.t r of the Uoval 
Institution of Gnat Britain and has bun 
vice president of both the Inslltutlon of Electrical En 
j^lboers and the Physical Society of London 


as advising electrician to the new concern and In mond Terrace of the Board of Trade Flectrlcal Laboi a 
that eaoaclty wag naturally connected very prom In tory and later on to the National Physical Lubo 
ently with the fint IntSdduotton of Inoandeecent eleo ratory 


trto lighting throughout Great Britain 
In 1818 be become the grot occupant of the newly 
araatad ohatr Ut eieotrtoal engtoeering at University 
CaHste, London white stUl retaining tbe chair of 
inealuuileal engineering which had been founded there 
■amal Irsars hetom. and he guoeaaded. not very long 
aittar, in ohtatotng suflieient ntd to Insure the much 


He has delivered numerous couises of leduns bo 
fore tbe Soe’ety of Aits and the Royal Inatltutlon 
Hts Cantor Lectures at the Society of Arts wore On 
Alternating Current Measurements Alternate Cur 
rent Transformers ‘Electric Osclllatlona and Electrit 
Waves,’ and “Hertsian Wave Telegraph They were 
all translated Into German and into Japanese and w* re 


tf^Wljkld adduional aoeqttttottotlnns tor practical en 
gmaptag tastraotton Theda were founded by the 
at umyetutty OoUega at what now proven 
^ he ane at the aMMt oam^leta anirtoeertnc and elec 
htoorotoitoa Ito tmtot nant atnonated to nearly 
Thu IngusntnMaii of thtrnew hulMtogs took 

iMh % Mendfl of the hds* lUr isjhu Pander, the 
»»«*«>*■ df. «hto«dM) tMagyaphy 


repUbiUbed In the United Stat«*s Before the Royal 
Institution he hoe delivered both afternoon und 
evening laotures Some of those given on Friday 
evenings were entitled 'The Phyeks of an Electric 
Lamp ‘ Eleetro-inaipistlt Repulsion Klee trk and 
Magnetic Research at Low Temperatures The Elec 
tronic Theory of Electricity and Recent progress In 
Electric Wave Talegraphy Those of the afternoon 
were on "The Indnotloit CoU " "Electric Illumination 
"MagMtlo Proileirtles of Iron," and ‘Wireless Teleg 
nphif/' (8 two MMMial oourses of Christ 


A New Farm Crop 

W ILLIAM H HOr.MES Chief of the Bureau of 
Araerltan Ethnology at Washington D ( is 
not only eminent as an ethnologist but Is r(<(if.iiD« I 
as a painter of very good pli tun s He r< ently 11 
qulred a amall farm in one of the plctuiesqu s 
tlona of Maryland adjoining the Dlstilct and shortlv 
after the purehase was advised bv Mi I a w II 
known fliianeler and prosperous farm 1 f tlio n l(,h 
bor hood not to let anybody lead bln ml H|<ndJiig 
large wuma in improving his farm but t I efonomi 
cal about it Following hts ail mil Instlnds it 
pleased Mr Holmes to kt th tnin ^low laigcly In 
weeds and meeting Mr P— alt r years resident e 

on the farm Mr Holmes sui I W II Mr P 1 

took your ai vlr-e abont th il fniiu T jiald $1800 for 
the farm haven t spent a ^nt on It In Imiuoiements 
and In the Kst year I bait st Id $900 worth of sketehes 

off that farm ad ling I don t believe Mr P , 

you could neat that yourself 
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First Flight of an ■American Aeroplane'^ft^ 

How an Important Probkm in the Naval Aerofklaiie was Solved 

By Joha Fulton Greer 


A POTENTIAL fact u regardB the efflctemy of the 
aeroplane In Ita connection with naval warfare 
was eetabUahed Thuraday, January 26th, when Glenn 
H. Curtlu In hie experimental hydro^aeroplane Bew 
from the aurface of the bay of San 
Olego. Calitomta, and after clr 
cling about the tope of the maeta In 
the harbor, alighted on the water 
with the eaee and aeeurance of a 
great aea bird. Aa In many other ex- 
perimente of man In hU world-old 
battle to conquer the forces of na- 
ture, there wa« the element of ac- 
cldont when euccese finally crowned 
the efforta of Amerlca’a moat scien- 
tific aviator A email group of In- 
tereeted friends bad gathered on tho 
shores of the bay to witness a trial 
spin on the surface of the water. In 
which Curtiss proposed to test his 
hydroplane pontoons The machine 
was pushed Into the water from 
the hangar erected upon the beach 
In front of Curttss’ recently es- 
tabllahed army and navy aviation 
school The engine was started 
and at the word to let go the ma- 
chine gilded swiftly out toward 
deep water. As it gained speed the 
pontoons lifted until It was ap- 
parent to the aviator that his main 
water support was nearly out of 
water. As the head resistance and 
skin friction were reduced, the speed 
Inrreaawl, and suddenly Curtlas 
realised he was getting dangerously 
near the shore "There was noth- 
ing else to do,” he said afterward, 

"so I tilted the elevating plane, and 
to my surprise the machine rose 
from the surface of the water as 
easily as I had ever left the 
ground " At the required altitude 
Curtiss turned the machine toward 
de(>i) water again, this time In the 
air, and after a few seconds aloft, 
alighted ns gracefully as ho had 
ascended 

Not satisfied with the first flight. 

Curtiss at once had his assistants 
start the proiiellcr; and, after a 
short run on the surface, he again 
ascended, circled over the channel, 
and alighted after one inlriulc a7)d 
twenty-one seconds In the air lie 
announced to his friends that be 
wan satisfied that the experimental 
stage of flying from and alighting 
on the surface of the water was at 
an end su far as he was concerned. 

Twice again during the day he made 
experimental flights, and the fol- 
lowing day he went np and re- 
mained aloft three and one half 
minutes, stating when he returned 
to the beach, that he could have re- 
mained In the air unlll his supply 
of fuel was exhausted The aero- 


plane balanced oa perCWtly with the pontoona baneatti 
the wrings as It ever did on whasts. and the S>oyllnd«r> 
SO-horae-powar Curtlaa engtaa did ita work wrlttwut a 
mlsB. 


Poaition of pontoona at tha tawtOBt of riotaw frMH tka watOr. 





Hoar viaw, akowinr tka ■oia'pMitooa. 

THE nitST AMERICAN PUOBT FROM THE VATEE 


Tho pontoona or kotlow kydropIgaiM 4ovaii||ijll W 
Ourttoaiintof paoulior eongfw<itlon,; nlt h WttW l<^Et^^ 
from mnhy 'natvopapar iUttatntloaf^iff 
fllgkta At ion mago. m raalitv* a»w a ; . 

mUaa on bone la nnbhAdy ' ; 

pontoon auatmiw Om iA«eWM^ MM 
nppontTU ta eanatarnetad dt ^ 

I ) . okoeto laid prvr a wood«A fMAAr 

^ I i Wfork. A horiMBtnl oMaa' taoRdB. 

kotlsratn top mad 

1- ,1 AOAM ohow A pnrtoot .pMnJMNpAM 
nix foot frpm oMa to alda «Ad ofVaA 
. • feat from front to ranr. At tkd wAr 
la n ’‘tall” dlgkt iachaa daap. 
tag tha tall faKltk of tha pontooA. 
Th« dnntoat dapth of tkts pARtopB 
(At tha oeator) hi olxtaan Indbw kO' 
twAon ourtaQaa. Aa nttoekad to tha 
trama of the oaroplnna. tt la la* 
oUaatf alightly upward, to that whoa 
tan npaod la ottataad Jogl hatora 
loaviag the water, pvtottoallf. tho 
only part submargad la tha axtmna 
rear of tbs pontoon' and the “tnU.” 

This pontoon tnkaa the pinto of thO 
two rear wheeia oa tha Cnrtla* type 
of aeropUna. and It nota wHh a 
hydroplane aSaet, tiling to toe nur* 
taee of the water na tha opaed la* 


In front of the main pontoon, at 
tha point where tha atncla wheal la 
nttachod on the ordinary load ma- 
ohlne. Is fixed a amall pontoon or 
‘‘■hoe" of approxirantaly tho aama 
■hnpa, eighteen inohea wide, forty 
hiohaa long, and olx tiMihm deep. 
Thia pontoon naawers tha aoma pur* 
paae on wOtar that tha forward wheel 
dOM on land, Above the front pon- 
toon and n‘Ei((9a forward la a canvass 
coverad wotorahlald aix feat wide and 
two feat higb, tilted at an angle of 
forty five dagreas. This apparatnl la 
to protect the aviator and machinery 
from the upward ewleh of the water; 
aleo to add to the buoyancy of the 
maohine la case of a audden tendency 
to dive. 

At the extreme forward end of the 
framework, and at about one toot 
lower level than the front of the 
■mall pontoon, Is attached a wooden 
hydroplane, olx feet long, eight Inohae 
high and one and one-half Inches 
thick. This Is tilted at an angle of 
about twenty-five degrees and Is In- 
tondad to aid In’ltfUng the forward 
part of the machine when It fa under 
way. 

The forward elevating plane, gllar* 
one, main planet and rear control ore 
the same aa the ordinary type of 
Ourtlaa racing biplane, the main 
pteaea having a ipread of tw«nty-«lz 
feet and a width of four feet and 
nine lachea. The speed In the air la 
from SO to d5 mUaa on hour. 


McCurdy’s Flight Across the Florida 'Straits 


M r. J. a 1) MccniUDY. the well-known Can- 
adian aviator, attcmplud the flight from Key West 
to Havana, Cuba, in his Curtiss hliilane. on Janu- 
ary aist 

The start was made at 8 :t(i a M against a light 
breeze Four torpedo-boat destroyers — the "Pauld- 
ing,” "Terry," "Drayton,” and "Roe” — were stationed 
at intervals of ten miles, the "Paulding" being thirty 
five miles from Havana. 

At 8'3i McCurdy started Half an hour iutci he 
was sighted by tbe officers on tho "Uue,^' and In ten 
minutes he paued over the destroyer at a height of 
five hundred feet. All the torpedo boats emitted 
black smoke in order to guide the aviator. He paased 
two of the three remaining boats In good style, and < 
they wore In hot pursuit, while the "Paulding” was 
still tiJMhad. steaming under forced draft. Suddenly , 
after he bad been flying for aboni two hours and was 
within ten miles of Cuba, McCurdy seemed to si-tilc 
down and light upon the water. A crack had de- 


veloped in the crank ease of bis motor, and tbe lubri- 
cating oil had egcaped. He decided to deooend, 
although his goal was In view. His machiiw 
alighted easily, and was Boated readily by tbe two 
cylindrical floats beneath the lower mala pluie. 
McCurdy was taken from the aeroplane In a boat. 
An inclined ptatform bad been conetruotod on the 
"Paulding" for the punmoe of drawing the aeroplBBe 
on board, but thla was broken. And the mnehlnn had 
to be hauled aboard. 

McCurdy’s account of tbe wonderful view spread 
out before him aa he attrted on bis flight was gniliiihjte 
111 the Qstreme. From a height of LOW feet thA AOn 
seemed a huge panotomn ugon which the tunnila 
the deetroydto showed to btaok toou in tbe dWtaMW. 
Tbe Eppenrnnto of th« ocean As though pnlatad on ,a 
vertical canvas wga gppArenHy due to a mlfafA dOso^ 
caueed by tbS reoeAtiy rlsw sun and ggr hlpOuvdy‘» 
elevation. It WMbtofl hat n-ighOM .time 
Metro Castls ,iaU g||^ 


The dlotaace of soma ntn«ty*alx macs covered hi 
less than two hoars was traversed at about tony* 
eight miles an hour. McCurdy won M.dd(> by msh* 
lag this flight from Key 'West, tho two jNMs of 
|C,000 and llfiOO .being awarded to him fleiflHe the 
fsot that he was unable to toVer tbe eatlro dlgtaikto 
owing to the aeotdettt. Tbe best prevlfoM Mettwi 
bt a flight over water was that of Olean M. 
troA Atflany to New York ahoto tlw .MwMt 
Rtvor^M'Wsy Mth- of bud year. Mr m . 

miMs wm»,;Mro ftops- Lntat ta the year,.<9ArM!*"MA'' ’ 

gfl|4 taUeiiAbove lake Erie.. gotita\|itaA'!Qtiim 
'dMat FoUiit ope ,day and itaturnltai fbe 

'onta'Eiflta 0('i^>'ta'«hd^'WMtais 

.> the 'iDtoAn' h 

flight .'mails.lr .the Aatw;ihi««h^'>lii«M^ 
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His Life in His Hands 

The Romantic Vocation of the Diver 


By C. H. Clmidy 


T an nun wbo aiKhMi for tb* r<MnwB«e of the dtyi of 
kalghto ta armor aorer wefQt dowA UtMn tathomi 
In a dtvlDC wit. During the dhlTalrlc ages, men In- 
oaaod themaelvee in armor to do mortal oombat with 
foot almtlarly equipood, and be who could beat drive 
•word or ianoo through ooM ■tool won the fight. But 
the man who Incaaea btmiMlf In an armor of rubber 
and oanvai. a helmet at metal auch aa Lancelot never 
wor«> and ahoea of lead, and goM down to fight the 
dangora of lack of air, entanglement In wreckage, un- 
nagal preaaure, and all the other perlU of life and 
llnh Vbleh are to 
M found deep be- 
neath the aurtace 
of aea or river, 
moat have a cour- 
age and a quiet 
nerve bealds 
arblcb that of hla 
ancient prototype 
la chlldiah. For 
at leaat, the 
knight of old had 
light and air and 
freedom of apeech 
and action; the 
knight of the 
rubber tube 
worfca in dark- 
neaa, in an ele- 
ment foreign end 
Inimical to life, 
and not only den- 
glea hie life looae- 
If between hla 
own flngera, but 
muat put hla 
truat for the very 
Mr he breathes 
In the hande of 
patient men 
above, elowly, 
oeaeeleeely, turn- A4«eHmrtl 

ing the wheel! of 
an air pump. ! 

It li Burprtelng 1 

to learn how 
many uaea there ,| 

are for dlvera 
The navy, of 
eouree, employe 
many, to set eub- 
marlne mines and 
torpedoes and to 
attend to inveatl- 
gationa of the 
condition of 
ahlpa’ bottoms 
Every battleship 
hu at least two 
h 1 g hly-tralned 
divers on her 
statf. Bridge con- 
struction 0 0 m • 
ponlea use them 
la surveying for 
caloeone, oe do 
thoee who build 
dama, water Working the air 

works, and reser- 
vol«. Water 
arorks In large 

cltlee' keep “k diver on (heir staff constantly, and- he 
has plenty to do. Wrecking eempaales need their ser- 
vioee constantly, the new profeoeton of under-river 
tunneling makes many demands on the time and skill 
uf tbs man in armor, and dock builders find It neces- 
M»y to bavs {I man wilting to go beneath the surface 
In order to survey ter iMl* oettlng, etc. 

Tbe protoMlon of diving la more ancient than might 
he aqppoeed. Arlatotls etM^a of man desoending in 
qrator In a ‘%ettle,” gad durihg the reign of Charlee 
y„ two Oreeka descended In some sort of a diving bell, 

' -’’iMrlnglnff back witb Cbem, alight, and to the wonder- 
ment gnd awe of a|i, g egndle Ut betofe they de- 

'f^a^teoe BmeatoB, tb ITff, flegiiM a pump to sup- 
. Jtg. tb# itoprpiraBignt in 

'ilMg|l'.«c.bgl«igt and 
V imm, The 


tug suit. Before Ite advent, divers had to depend en- terrible disease known to tunnel workers, railed oals- 
tlraly upon pulla on tbe life line for communication son dlBease. or “the bends," In which air gets into the 
with the surface and upon signs to each other, when tlssueH under pressure and causes the most extreme 
under water. If two wished to communicate To-day torture 

the modem diving helmet le equipped with a tele- As may be imagined, divers must be 1 
phone, and the diver can not only hear what Is said succi-pd In their work Certain olasse 

to him from the surface, advise those In charge of his never allowed to become divers by thos 

pump as to whether the air Is “coming right" or not. train men for their work. Those alwa; 

and make reports as to the work In hand, but he can such service are 1 Men with shot 

communicate to -a brother diver and bear the Instruc- blooded, and florid complexions 2 M 


tlona sent to him from the snrface, all of which faclli- from headarh 


As may be Imagined, divers must be healthy men to 
succeed In their work Certain classes of men are 
never allowed to become divers by those who wish to 
train men for their work. Those always rejected for 
such service are 1 Men with short necks, full- 
blooded, and florid complexions 2 Men who siiffpr 



a running from 
ths ear 2 Men 
who have at any 
time spat or 
roughed up blood. 
4 Men who have 
been subject to 
palpitation of the 
heart. 5. Men 
who are very 
pale, whose Ups 
are more blue 
than red, who ore 
subject to cold 
bands and feet, 
men who have 
what la common- 
ly known as a 
poor circulation. 
6 Men who have 
bloodshot eyes 
and a high color 
on the cheek, by 
tbe Interlacement 
of numerous 
■mall blood ves- 
■els, which are 
distinct 7 Men 
who are hard 
drinkers and 
thoBP who have 
suffered severely 
and repeatedly 
from blood 
potaon, or who 
have had rheum- 
atism or sun- 
stroke. 

Finally, divers 
must be strong 
men physically, 
tor not only must 
they BusUin pres- 
sure apd work 
in heavy clothes 
with a great 
weight on their 
B b o u 1 d e ra. but 
they muat often 
exert much mus- 
cular force to 
move objects be- 
low the surface 
or to dig or tun- 
nel their way 


Getting into the diving suit. 


THE KNIGHT OF THE DEEP AND H18 ARMOR 

ties are of great aaaistance In the work At flrst 
thought. It may not seem so difficult a thing, this go- 
ing down under wator and breathing air sent In from 
■ pump by a tube. But the physical drawbacks to tbe 
work, to take no account of the mental ones, are 
•noraoua. For every ton feet a diver descends, he sus- 
tains tat added pressure of 4^ pounds over every 
square Inch of his body. What this moans may be 
bsttes .ttnderstood when considering the greatest depth 
ever maU by a diver — ^>04 feet His body at that 
depth gwgtalned a preeaure of SSVi pounds to the 


square kub over and above the fifteen pounds always hours beforehand. 


weight a ma 
bears on hi 

shouiders and the heavy lead weights upon his fee 
make loss inroads upon his strength when he is b( 
neath the water, in fact, were it not for the weigh it 
he would be more apt to rise to the surface than I 
stay down and work But though the weight la mad 
less by the surrounding water, that same waici . Uig 
bis every effort and resists bis motion, so tlial 
two-hour spell ten fathoms down la exhaiislliig to th 
most practised diver 

When a diver is to descend, he mual make man; 
preparations He must not eat anything for twi 


•nbUlfisd whan In the air. 


Ing to an eminent medical aiithoii 


since accord- 
“Men working 


Dlvetffi'mupt doseand vary slowly, swallowing as they subject to great pressure should noi mt an oi 
go. Otbarwlsa they may biped at the nose and ears of animal food than Is ahsoluiely necessj 
ud dTOn koN oonsetousnass. And they must ascend time before descending, as it Increases the 
even . ttioro atenriy than they descend, particularly to apoplexy." 

Wbsn ooming Ikom great depths, otherwise they may. The diver, getting ready to descend, cloi 
UtoPglll'l bqtot trMst thtl internal air pressure. At the self in very heavy underwear of guernsey o 


.fk rito swy oanse an atUok of that 


(Continued on pope 1^8.) 
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Morning and Evening Stars for 1911 

A Graphic Representation of Planetary Positions 


liy Prof. Frederic 11. Honey, Trinity College 


t Utlc vfuitace (round of hU po- 
sition, finds in ttao plsnots with their 
varying degrees of nearness and bril- 
liancy, seven different stars of the 
morning and evening, which in their 
seemingly Irretovant changes keep 
their appointments with the observer 
in obedience to Immutable law. 

THB , UN AND PLANBTS. 

Tn a plot of the solar system, It Is 
not possible to repreeent satlefaotorlly 
the orbits of all the planets to the 
same scale within the llmita of this 
page If Neptune'a orbit were plotted 
to the maximum poaalble scale, making 
Ita diameter equal to nine and one-half 
Inches, the diameter of Mercury’s or- 
bit, drawn to the same acale, would 
be reduced to about one-eighth of an 
Inch. For thla reason the orblU are 
plotted in two separate groups. 

Plot 1 rspresents the orbits of the 
terrestrial planets, vl*., those of Mer- 
cury, Venus, the Barth, and Mars, 
which are draws to the aame aoale; 
and the orbita of the mhjor planets, 
vis., Jupiter, Saturn, Uranus, and 
Neptuna, are shown In Plot 2, In which 
the aoale Is very much reduced, The 
proportion between the two scateh Is 
easily determined by comparing the 
diameter of the orbit of the Barth or 
of Mars In Plots 1 and 2. The Sun 
la the only body whose dimensions are 
large enough to be appreciable In the 
drawing. In Plot 1 Its , , . , , 
dltmater (o:466,600 
mllas) would be repre- 
eented by a little over 
one half of «■— the dis- 
tance between a the 
center of the Barth's 
orbit and the Sun’s oen- . ' 

ter; and the, Earth’s dl- 
smeter by a measure- 
meat leas than one- 
hundredth part of thla ^ 

distance. The diameter 
of the giant planet Ju- 
piter la nearly one-tenth 
that of the Sun; and It I 

is evident that It would L 

shrink to a mere point / 

In Plot 2. The plane of 

the ecliptic is the plane 

of the Barth’a orbit, and ► 

for convenience of ref- 

erence it may ^ con- 

sidered as a horlsontal > f- 

plane. Thla Is obvious- 

ly an assumption, he- i" 

cause In stellar apace 

there Is no plane of ref- 

erence, and the words L 

"horlsontal” and "per- 

pendicular" lose their 7 

slgnlflcanre; but It Is 

convenient to speak of 

a planet or of a satellite ' •*7”^ 

as ''above" or "below” 

the eeliptle The orbita 

of the planets are el- V 

lipses with the Sun at V 

one focuB. The plots 

show the projertUmt of 

the orbits on the plane 

of the ecliptic, which on 

account of their small 

angles of Inclination, do 

not differ very much 

frcffn their true forms. 

In the plot of each or- 
bit that part which Is 
above the ecliptic Is rep- 
resented by a full Hoe; 
and the other part Is 
below the ecliptic The 
line of i|fdes V V' Is the 
Intersection of the plane 
of the orbit with that of 
the eollptle, The as- ' T 



Fig, 2.— Orbits of tha mqjor planefa. 






Fig. or tlM Urrastrial piaaats. 


TWO CHAXn THAT WILL BBLT YOil TO UWAIV' MOlMiMW 


oondlfig node N is the point Whore the 

planet passes from the speoe batow 
to that above; and the deBoen 41 n( 
node N’ where It peases from' the 
space above to that below. The point 
P is perihelion, or point of neareet 
approach to the aun. 

THB TERRESTRIAL PLAN3BTS. 
PLOT 1. 

^ On account of the great eooontriolty 

of the planet's orbit, Mercury’s jwvo- 
luUon around the Sun oleartg iUua- 
tratea the first two of Kepler’a laws: 
Ci 1st A plONff euwec in an alUptio or- 
rt Mtioith the Sun at one focnt. Id. The 
A radOif rector (or the line drawn from 
^ the Sua to the planet) deeoHhet egiMf 
„ aretu in equal t<«M»«. Mercury’s orbit 
is Inclined at an angle of 7 degrees, 

► which is greater than that of any 
^ other planet either terrestrial or major. 

^ The eccentricity Is also graater than 

y ' >tJthat of tha orbita at any other 
w r**®**"- Th« eccentricity Is the dls- 
J vj!^' tance from the center of the orbit to 
the Sun divided by the semi-major 
* -axis. The actual diatance, or the Itn- 
\ ear eeeentrlclty, la 7.4 million milei 
from the Sun to the center b. In 
hbedlence to the second law, the area 
ef the triangle with the Sun as a ver- 
tex, and for a bass that part of the 
orbit between the dates September 
22nd and September aoth, Is equal to 
the area of the triangle with the name 
"I vertex and a base equal 

to that part of the o^ 
bit hetw^ the dateei 
August Btb and August 
iSth. The illustrations 
selected Include perihel- 
ion and aphelion; and 
it Is evident that In con- 
formity with the law 
the planet’s velocity 
\ varies between very 

wide limits. The ve- 
\ locitles at perihelion 

\ and aphelion are re- 

\ spectlvely thirty-live 

\ and twenty-three mllea 

\ per second. At a mean 

\ distance of thlrty-etx 

\ million milea, Mercury 

\ completes his revolu- 

\ tion around the sun In 

\ very nearly eighty- 

eight days; and the po- 
sltions of the planet are 
J iiiLgr g , shown for every second 

®*'**®*' »7«fd 

confusion, the dates are 
given only for every 
eighth day. Intermedi- 
ate positions and dates 
I may be Interpolated by 

/ subdivision. Since 

/ Mercury makes more 

j than four revolutlona 

/ during the year, four , 

J dates are attached to 

^ each position. The 

planet pasaea between 
the Barth and the Sua 
(inferior conjunction) 
^ ~ four times during the 

Y yoat^->on January Mh, 

May 6th, Saptemhsr 
hth, and Deoeaher 
2Sth; and thme tlueg, 
yis„ on Mireh i^. 
July Brd. and OMMiar 
22rd, thogunia hutMejn 
tha aai^ And 
(iQpariar (wnjiiitfltlMl). 

: ' ■^;''WglW(*w’;W4«t'w' 
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SCimiFlC AMEIKIN 


Science in the Current Periodic^ 

In tills Department the Reader will find Brief Abstracts of Interesting Articles Appearing in Contemporary 

Periodicals at Home and Abroad 


A ScientM on Golf Science 

T o the casual looker-ou there is n fuaclnatlon tu 
watching the graceful flight of the golf ball. To 
the devotee of the game, the tricke and whims of the 
aoarlng sphere havo a peculiar and special Inturest 
But from a scloiitlflc point of view also, the phe- 
nomena presented by the projectllo shot from the 
goiter's club present problems of Interest. 

The subject of the flight of the golf ball, treated from 
the point of view of physics, formed the theme of an 
address delivered by Professor Sir .1 .1. Thomson be- 
fare the Royal Institution. We quote here the eminent 
physicist in his own words' 

"If we could send off the ball from the club without 
spin. Its behavior would be regular, but uninterest- 
ing; In the absence of wind its path would keep In a 
vertical plane; It would not deviate either to the right 
or to the left, and would fall to the ground after a 
comparatively short carry. 

"But a golf ball when It leaves the club is only In 
rare cases devoid of spin, and It Is spin which gives 
the Inturest, variety, and vivacity to the flight of the 
ball It is spin which accounts for the behavior of 
a sliced or pulled ball, It la spin which makes the ball 
soar or 'duck,' or 
execute those 
wild flourishes 
which give the 
Impression that 
the hall Is en- 
dowed with an ar- 
tistic tempera- 
ment, and per- 
forms these ec- 
centr’lcUloi as an 
acrobat might 
throw In an ex- 
tra somersault or 
two for the fun of 
the thing This 
view, however, 
gives an entirely 
wrong impression 
of the tempera- 
ment of a golf 
ball, which is. In 
reality, the most 
prosaic of things, 
knowing while In 
the air only one 
rule of conduct, 
which It obeys 
with unintelligent 
conscientiousness, 
that of always 
following its 
nose This rule 


a ‘pulled’ ball. If the ball were spinning about an 
axis along the line of flight, the axis of spin would 
pass through the nose at the ball, and the spin would 
not affect the motion at the nose; the ball, following 
its nose, would thus move on without devlaUon. 

"Thus, If a cricket ball were spinning about an 
axis psrallel to the line joining the wickets, It would 
not swerve In the air; It would, however, break In 
one way or the other after striking the ground; If, 
on the other hand, the ball were aplnnlng about a 
vertical axis. It would swerve while In the air, but 
would not break on hitting the ground. If the ball 
were spinning about an axis intermediate between 
these directions. It would both swerve and break. 

"Excellent examples of the effect of spin on the 
flight of a ball In the air are afforded In the game of 
base ball; an expert pitcher, by putting on the ap- 
propriate aplns, can make the ball curve either to 
the right or to the left, upward or downward; for 
the sldeway curves the spin must be about a vertical 
axis, for the upward or downward ones about a hori- 
zontal axis. 

"Before proceeding to the explanation of this effect 
of spin, I will describe some experiments which Illus- 
trate the point we are considering. As the forces act- 



THE DYNAMICS OP A GOLF BALL. A SERIES OF PICTURES THAT SHOW WHY GOLF IS NOT AN EASY GAME 


Is the key to the behavior of all balls when In the air, 
whether they are golf bulls, base balls, cricket balls, or 
tennis balls l-s^t us, before entering Into the reason 
for this rule, trace out some of Its cnusequenceB. By 
the nose of the ball we mean the point on the ball far- 
thest In front Thus If, as In Pig 1. C the cenler of the 
hall Is moving horizontally to the right, A vlll be the 
nose of the hall; If It Is moving horizontally to the 
left. B will to the nose If It Is moving In an Inclined 
(IlrtK'tlon CP, as In Pig, 2, then A will be the nose 
"Now Id the ball have a spin ou It about a hori- 
zontal axis, ami auppoae the hall Is traveling hori- 
zontally as In Fig 3, and that the illrectlon of the 
spin la aa In the flguie, then the misi' A of the hall is 
moving uiiward, and siuc<‘ by our rule the h.ill tries 
to follow Its nose, the ball will rise and the path of 
the bull v;lH be curved aa In the dotted line If the 
spin on the ball, still about a horizontal axis weic In 
the opposite direction, as in Fig 4, then the nose 4 
of the Iwill would bo moving downward, and aa the 
ball tries to follow Its nose It will duck downward, 
and Its path will be like the dotted line In Fig 4 
"I-et US now suppose that the ball la spluning about 
a vertical axis, then if the spin la aa In Fig e, as we 
Ipok along the direction of the flight of the hall tho 
nose Is moving to the right; hence by one rule the hull 
win move off to the right, and its path will reaemhle 
the dotted line In Fig. 5; In fact, the ball will behave 
like a siloed ball. Such a ball, as a inalter of fad. 
has spin of this kind about a vertical axis. 

"If the ball spins about a vertical axis In the op 
poslte direction, as in Fig. 6, then, looking along the 
line of4lght, the nose Is roorlng to the loft, hence the 
ball inovce off to the left, describing the path Indi- 
cated by the dotted line; this ts the win poueiiaed by 


log on tbe hall depend on the rrlntiw motion of tho 
ball and the air, they will not be altered by auper- 
posing tbe same velocity on tbe air and tbe ball; 
thus, suppose the ball is rushing forward through 
the air with the velocity T, the forces will be the 
same If w« superpose on both air and ball a velocity 
equal and opposite to that of the ball; tbe effect of 
this is to reduce the center of tbe ball to rest, but to 
make the air rush past tbe ball as a wind moving 
with the velocity V Thus the forces are the same 
when the ball Is moving and the air at rest, or when 
the ball Is at rest and the air moving. In lecture 
experiments It Is not convenient to have tbe ball 
flying about the room; It la much more convenient 
to keep the ball still and make the air move 

"The first experiment I illuatrate Is one made by 
Magnus In 18112: 1^ object la to show that a rotating 
body moving relatively to the air Is acted on by a 
force In the direction In which the nose of the body 
Is moving relatively to Its center; the direction of this 
force Is thus at right angles both to the direction In 
which the center of the body Is moving and also to 
the axis about which the body Is spinning. For this 
purpose a cylinder A (Fig. 7) Is mounted on bearings 
HO that It can be spun rapidly about a vertical axis; 
the cylinder Is attached to one end of tbe beam B, 
which la weighted at the other end, so that when the 
beam Is suspended by a wire U tikee up a boriatmtal 
position. 

"The beam yielde readily to any horizontal foroe, 
so that If the cylinder Is acted on by sodh a force 
Ibis will be Indicated by the motion of tbe 'beam. lo 
front of tbe cylinder there ts a pU>e D, through which 
a routing fan dytvsn by «i electric motor sendg d 
bluet of air vhtdi can be dUwM agatnat the cTHttlto-. 


The beam currying the cylinder ie ndjusted ec that Hte 
blast of air strikes the cylinder nyaunetricnlly; In tbig 
case, when the cylinder Is not rotating. Uie iplipnet 
against it of the stream of air does not gWe rlgg to 
any motion of the beam. If, however, the cylinder Is 
set eplnnlng, then as eoon ae the bloat strikes ngalnat 
It the beam moves off eideways. It goes off one way 
when the spin is In one direction, sad Id the oppontte 
wsy when the direction of spin Is reversed. The besin 
routes In the tame direction as tbe cylinder, which 
is Just whst it would do If tbe cylinder were noted 
upon by s force In tbe direction in which iU nose 
(which. In this case. Is the point on the cylinder first 
struck by tbe blast) is moving. 

"We shall now pou on to tbe oonslderntlon of bow 
these forces arise. They arise hecauaa when s rotat- 
' ing body is moving through the air the pressure of 
the sir on one side of the body U not the ssma aa that 
on the other; the preasurea on the two sides do not 
balsnce, and thus the body la pushed away from the 
side where tbe pressure Is greatest. 

"Thus, when a golf ball la moving through the air, 
spinning in the dlre<'tlnn shown in Fig. 8, the pres- 
sure on the Bide ABC, where the velocity due to the 
SDln consplree with that of translation, is greater than 
that on the aide 
ADR, where the 
velocity due to 
the epin la In tho 
oppoelte d I r e 0 - 
tion to that due 
to the translatory 
motion of the 
ball through air. 

“It fai easy to 
ahow by an ex- 
periment that 
thle la the caee, 
and alao that the 
dill e r e u (i e be- 
tween tbe prea- 
Bure ou the two 
sldee of the golf 
ball depend! upon 
tbe roughneae of 
tho belt. 

"In the Instru- 
ment shown In 
Fig 9 two golf 
balls, one smooth 
and tbe other 
having the or- 
din ary bramble 
markings, are 
mounted on an 
axis, and can be 
set In rapid ro- 
Utlon by an elec- 
tric motor. An air-blast produced by a fan cornea 
through tbe pipe B, and can be directed against the 
balla; the Instrument Is provided with an arrange- 
ment by which the supports of the axis carrying tbe 
balls can be raleed or lowered so as to bring either 
the smooth or the bramble-marked ball opposite to 
the blast. Tbe pressure Is measured in the following 
way; LU are two tubes connected with the preaeuro- 
gage PQ; L and M are placed so that the golf balls 
can just lit In between them; If the pressure of tho 
sir on the side U of tbe balle Is greater than that of 
tbe side L, the liquid on the right-hand aide Q of the 
presaure-ga|e will be depreeeed; If, on the other 
bend, tke presaure at h is greater than that at Jf„ tbe 
left-hand side F of tbe gage will be depreeaed. 

•T first ahow that when the golf balls are not ro- 
tating there is no difference In tbe presaure on tbe 
two sides whan the blast Is directed against tbe balla; 
you see there Is no motion of the liquid In the gage. 
Next I atop tbe Mast and make the golf halls rotate; 
again there Is no motion In the gage, Now when the 
golf halls are spinning In the direction Indicated to 
Fig. 9 r turn on the blast, the liquid falls on the aUe 
Q of the gage, rises on the other side. Now I »i 
the direction of rotation of the balls, sad you M 
motion of tho liquid In the gauge Is reveniefi; tofifoM- 
Ing that the high pressure has gone from one olds to 
the other. You see that the preamre Is htCher on the 
side M. where tbe epin earrles this Mfio of the tall Iffto 
the Meet, than on L, where the f pip tefifin to tarry tho 
tall away from the blast It oontd iiiitOfftoo OWI^ 
sehres on the golf bgll, Hie Fllrtl WOfiM ta 
on tho OMo/lr than on L, 

strong f%«ihM the - 

whoa 
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in ftoA tb* dnaaiBlMl point of vlow as 

Wimr iibo air te ■Oil ana th* toll tnovoa from left w 
rttbt: to»M w* aeo that tto pnaanro la gnateat on the 
, ama wnare ow aptii makea the velocity through the 
air gtaater tton It would to without apln. 


Tim moorm ball And the RotraH. 

^To tooW the difference between the amooth ball and 
the nmgli one, I bring the amooth ball oppoaite the 
blaat; there la a diflereaee between the levele of the 
llgald In the two arma of the gage. I now move the 
rohifh ball Into the place prevloualy occupied by the 
amooth one, and the difference of the levele ie more 
than doubled, thereby ebowlng that with the same spin 
and apeed of air hlaat the difference of preaeure for 
the rough ball la more than twice that for the amooth. 

"We muet now go on to oonalder why tha preaeure of 
the air on the two ildet of the rotating ball should be 
. different. The glat of the explanation was given hy 
Newton nearly 260 years ago. Writing to Oldenburg 
in 1671 about the dlaperalon of light, he aayet In tho 
course of hia letter: T remembered that I had often 
seen a tennis ball struck with an oblique racket de- 
aorlhe auch a curved line. I^>r a circular as well aa 
progresalve motion being communicated to It by that 
stroke. Its parte on that aide where the motions con- 
spire moat preaa and beat the contiguous air more 
violently, and there excite a reluctancy and reaction 
of air proportionately greater.’ The tame explanation 
waa given by Magnus, and the mathematical theory of 
the effect Is given by Lord Rayleigh In hla paper on 
*The Irregular Flight of a Tennis #an,’ published in 
the Uettenger of Uathematici, vol. vl., p. 14, 1877. 
Lord Rayleigh abows that the force on the ball re- 
sulting from this preaaure difference la at right angles 
to the direction of motion of ^e ball, and also to the 
axis of apln, and that the magnitude of the force la 
proportional to the velocity of the ball multiplied by 
the velocity of spin, multiplied by the alne of the angle 
between the direction of motion of the ball and tha 
axla of spin. 

"Let UB consider a golf ball (Fig. 10) rotating In a 
current of air flowing past It. The air on the lower 
Bide of the ball will have Ita motion checked by the ro- 
tation of the ball, and will thus In the neigtaborhood 
of the ball move more slowly than It would do If there 
were no golf ball present, or than it would do if the 
golf ball wore there but were not spinning. Thus If we 
consider a stream of air flowing along the channel PQ, 
ita velocity when near the hall at Q must be leas than 
lU velocity when It started at P; there must, then, have 
been pressure acting against the motion of the air as 
It moved from P to Q., i. e., the pressure of the air at 
0 must be greater than at a place like P, which Is 
•ome dletance from the ball. Now let us consider the 
other side of the ball ; here the spin tends to carry the 
ball in the direction of the blast of sir; If the velocity 
of the aurface of the ball la greater than that of the 
blast, the ball will Increase the velocity of the blest on 
this side; and If the velocity of tho ball la less than 
that of the blast, though It will diminish the velocity of 
the air. It will not do so to so great an extent aa on 
the other side of the ball Thus the Increase In pres- 
sure of the air at the top of the ball over that at P, 
tr It exists at all, will be less than the Increase In pres- 
sure at the bottom of the ball. Thiu the pressure et 
the bottom of the ball will be greater ttian that at the 
top, BO that the ball will be acted ou by a force tend- 
ing to make it move upward. 

"We have auppoeed here that tho golf hall ie at rest, 
and the air rushing past it from right to left; the 
forces are just the same as If tho air were at rest, 
and the golf ball rushing through it from left to right. 
As In Fig. 10, such a ball rotating in the direction 
shown in the flgure will move upward, I. e. It will 
follow He nose. 

SPINNINO AND AIR PRHBStTRK. 

"The dlflartmce between the pressures on the two 
sides of the golf ball la proportional to the velocity of 
the fiall multiplied by the velocity of the spin As the 
spin Imparted to the bail by a club with a given loft is 
proportional to ‘the velocity wrlth which the ball teavea 
the (dub, the difference, of presauro when the ball atarts 
ia proportional to tho aquare of Its Initial velocity. 
The dtterenoo between the average preoeures on the 
t«o aldm cf the toll need only he about one-flfth of 
OM par eent of the atmoapherlo preosure to produce a 
loree on the Ml! greater than Its weight. The ball 
IHVW the club In a good drive with a velocity suf- 
toient to prodwie flar greater preeaureg than this. The 
otosequeace la that when the toll etarta from the 
tto toikalBg ia tto dtreotloa nhown in Fig. 8— this la 
„ ealM uadersptA-^to upward force due to the 
greator ttoa Its Wet^t, thus the reauKant 
tonto to upwards, tod tto toU is rspdled from the 
, «( .totaff attraoted' to H. Tto eouse- 

to tout ^ path of tto ton outwea upward 
; whito tvphid 'to ito pith ^ it 

'' ''rtto tototouk -toll to^ ii toet, a 



Ing force may bo many times the weight of the ball. 

"Tto path of tto golf ball takes very many intereet- 
Ing forms aa the amount of apln changes. We can 
trace all these cbaagea In the arrangement which I 
have here, and which I might call an electric golf 
links. With this apparatus I ran subject small parti- 
cles to forces of exactly the same type as those which 
act ou a spinning golf ball. These particles etart from 
what may be called .the tee A (Fig 11) This Is a 
red-hot piece of platinum w»th a spot of barium oxide 
upon tt; the platinum la connected with an electric 
battery which oauaes negatively electrified particles to 
fly off the barium and travel down the glass tube in 
which the platinum atrip la contained; nearly all tbe 
air has been e&austed from this tube These partl- 
elea are luminous, so that the path they take Is verv 
easily oboerved. We have now got our golf balls off 
from the tee; we must now Introduce a vertical force 
to act upon them to correspond to the fon-e of gravity 
on the golf ball. This is easily done hy the horizon 
tal plates BO. which are electrified by connecting them 
with an electric battery: the upper one Is electrified 
negatively, hence when one of these particles moves 
between the plates it Is exposed to a constant down- 
ward force, quite analogous to the weight of the hall 
You see now when the particles pass between the plates 
their path has the ahape shown In Fig 12, this is the 
path of a hail without spin. I can Imitate the effect 
of spin by exposing the particles while they arc mov- 
ing to magnetic force, for the tlieory of these particles 
shows that when a magnetic force acts upon them It 
produces a mechanical force which is at right angles 
to the direction of motion of the particles, at right 
angles also to the magnetic force, and proportional to 
the product of the velocity of the particles, the mag- 
netic force, and the sine of the angle between them 
We have seen that the force acting on tho golf hall is 
at right angles to the direction In which It Is moving 
at right angles to the axis of spin, and proportional to 
the product of the velocity of the boll, the velocity of 
spin, and the sine of the angle between the velocity 
and the axis of spin. Comparing these statements, you 
will see that the force on tho particle Is of tho same 
type aa that on the golf ball If the direction of the 
magnetic force Is along the axis of spin and the 
magnitude of the force proportional to the velocity of 
spin, and thus If we watch the behavior of these par- 
ticlea when under the magnetic force wo ehall got an 
indication of the behavior of the apluning golf ball 
Let UB first consider the effect of underepln on the 
flight of the ball; in this case the ball is spinning, as 
In Fig. 8, about a borisontal axis at right angles to the 
direction of flight. To imitate this spin I must apply 
a horizontal magnetic force at right angles to the di 
rectlon of flight of the particles I can do this hy 
means of the electromagnet. I will begin with a weak 
magnetic force, representing a small spin Observe 
how the path differs from the one when tliere was no. 
magnetic force; the path, to begin with, Is flatter, 
though still concave, and the carry Is greater than 
before — see Fig. ISa. I now Increase the strength of 
the magnetic Held, and the carry Is etill further In- 
creased, Fig. 136. I Increase the spin still further, 
and the initial path becomes convex Instead of con- 
cave, with a still further Increase In carry, Fig 14 
Increasing the force sIlU more, and Oie particle soars 
to a great height, then comas suddenly down, the 
•■arry now being lees tluin In the previous case (Fig 
15) This is still a familiar type of tho path of the 
golf ball. I now Increase the magnetic force still fur- 
ther, and now we get a typo of flight not to my knowl- 
edge over observed In a golf ball, but which would he. 
produced if wo could put on morn spin than we arc 
able to do at present. There Is a kink in tho curve, 
and at one part of the path the particle Is actually trav- 
eling backward (Fig. 16). increasing the magnetic 
force I get more kinks, and wo have a typo of drive 
which we have to leave to future generations of golfers 
to realise (Fig. 17). 

"By Increasing the streogth of tho magnetic field 
I can make the curvature so great that tho particles 
fly back behind the toe, as In Fig. 18 

"Though the klnka shown in Fig 16 have never, so 
far aa I am aware, been obeerved on a golf links. It la 
quite easy to produce them If we use very light balls 
I have here a ball made of very thin India rublier 
of the kind used for toy baHowiB, filled with air. and 
weighing Very little more than the air it displaces, 
on striking this with the hand, so as to put underspln 
upon It, it' describes a loop, as In Fig. 16. 

"Striking the toU so as to make it spin about a 
vertloal axis, oausei tt to move off with a most ex- 
aggeratod slioe when its nose la moving to the right 
looking at It 'from the too, nnd with an equally pro- 
nounced pu)l when Its neoe Is moving to the left 

"The getMral effect of Brlad upon the motion of a 
apiunlng toll can easily be deduced from the principles 
already dtoonee^. Take, flrat, the case of a head- 
wind. Thto wind inereaees the relative velocity of the 
toll with refpeot to toe air; elnoe toe force due to the 


spin Is proportional to this velocity, tho wind Increases 
this force, so that the effects due to spin ore more pro- 
nounced when there Is u head-wind than on a calm 
day. All golfers must have had only too many oppor- 
tunities of noticing tliis. 

"Let us now consider tho effect of a cross-wind. 
Suppose the wind U blowing from left to right, then, 
if Ihe ball is pulled. It Will bo rotating in the direction 
shown iu Fig 19; the rules we found for the effect of 
rotation on the difference of pressure on (he two sides 
of a hall in a blast of air show Hist In this case tho 
(irossiire on the front halt of tho hall will be greater 
than that on I ho rear half, and thus tend to stop the 
night of the ball if, however, the spin was that for 
sllto. tlif iiresBure on th«' roar half would be greater 
Ilian the pressure In front, so that the difference in 
pressure wouM tend to pusli on the hall and make it 
travel further than It otherwise would. The moral of 
this is that if the wind Is eoming from the left we 
should play up Into the wind and slice the ball, while 
If It is coming from the right we should play up Into 
It and pull tho ball 

now THB BALL GETS ITS SPIN. 

"1 have not space for more than a few words aa to 
how the ball acquires the spin from the club. But If 
you grasp the principle that tho action between the 
club and the ball depends only on their ralatUw, mo- 
tion, and that it Is the same whether we have the hall 
fixed and move the club or have the club fixed and pro- 
Jsft the ball against It, the main features are very 
easily understood. 

“Suppose Pig 20 represents the section of the head 
of a lofted club moving horizontally forward from 
right to left, the effect of the Impact will be tho same 
as If the club were at rest and the ball were shot 
against it horizontally from left to right Evidently, 
however. In this c-ase the ball would tend to roll up 
Ihe face, and would thus get spin about a horizontal 
axis In the direction shown In the figure; this Is un- 
derspln, and produces the upward force which tends to 
Increase tho carry of tho ball. 

"Suppose, now, the face of the club Is not square to 
its direction of motion, but that, looking down on tho 
club, 11 8 line of motion when it strikes the ball is along 
PQ (Fig 21). such a motion as would be produced If 
the arms were pulled In at the end of the stroke, the 
effect of the Impact now will be the same as If the club 
were at rest and tho ball projected along RS, the hall 
will endeavor to roll along the face away from tho 
slrlker, It will spin In the direction shown In the 
flgure about a vertical axis. This, as we have seen, 
Is the spin which produces a slice The same spin 
would he produced If the motion of the club wore 
along LJf and the face turned so as to be In the 
position shown In Fig 22. 1 c , heel in front of toe 

"It the mol ion and position of the club were aa In 
Figs 22 and 24, Instead of as In Figs 21 and 22, the 
same i onsideration would show that the spin would 
be that possessed by a pulled ball." 

Nova Saffittarii, No. 3 

T 'HE following stateineiil of the n-sults of her obser- 
vallouH Is published In a circular Issued by Harvard 
rollege Observatorv hv Miss raiinon, the discoverer of 
the new star "Nova 3" In Btagittarlus 
"Nova Saglttniil, No 3, was found while examin- 
ing a plate taken at Arequipa on Septeraher 6th, 1899, 
wllh the one-inch Cooke lens As Is customary with 
the writ(-r when a new variable star is found, a nutu- 
lier of iihntographs taken In diffeient years were ex- 
amined to determine something of (he eharai-ter of 
the variation The |j(K-nllar n.-tiiie of the light 

( urve was soon evident An exiimlnation was there- 
fore made of a inrge iiiimiter of photographs taken 
belweeii .lune 7th, 1889, and September 3rd, 1910 
The olijpct Is visible on twenty-seven photographs 
taken with six different telescopes, between August 
lOlh, 1899, and October 3rd, 1901 It Is not seen on 
112 other photographs, Ineludlng three In 1889, one 
In 1890, two In 1891, five in 1893, nine In 1895, eight 
in 1896, three in 1897, two In 1898, fifteen In 1902, 
eight In 1903, ton in 1904, seven In 1905, eight in 
1906, nine In 1907, eight In 1908. seven In 1909, and 
seven In 1910 

"Although no spectrum of this star waa obtained, 
the suddenness of the outburst, and the foim of the 
light curve, leave no doubt as to the clisrHctei of Ihe 
object The star Is not visible on photogiaphs taken 
August fth, 6th, 7Ui. and 9th, 1899 On the plate 
taken August 9th, 1899, GMT 14h 21m an adjacont 
star of magnitude 11,4 Is present hnl tliere Is no 
trace of tho Nova The plate taken the m-xi evening, 
August 10th, 1899, GMT, 12h 2Sin , sliowa the new 
star at full brightness On /.ugusi 23rd. the magni- 
tude was about the same, and it appears probable 
that it may have been brighter during tho interval 
between August 10th and August 2.3rd The light 
failed rapidly at first but waa nesrlv stationary and 
of magnitude 12.0 from April to July, 1900. It then 
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dmrMDPd Hlowly, and waa magnltudn 18.S nn October 
3rd, 1901. Since that time, it has not been seen, un- 
lees we assume that the faint object on the Bruce 
plates Is Identical with the Nova." 

What Produces the Aurora Borealie? 

A VHRY interesting paper on this subject was 
read before the Congress of Mathematics at Rome 
by Prof C Ijtoermer We quote here the most essen- 
tial parts of bis lecture 

“In 1896 Blrkelanrt discovered that cathode rays are 
attracted and converged toward the pole of a very 
powerful magnet (Fig 11. This result, which, as 
Polncard has 
shown. Is In per- 
f p c t BorArdance 
with the mathe- 
matical theory of 
the motion of an 
electric corpuscle 
in a magnetic field, 
led Btrkeland to 
form a fertile 
theory of the 
origin of the au- 
rora borealis. In 
the same year 
Blrkeland, after 
citing Paulsen's 
hypothesis that tbs 
aurora borealis Is 
due to phosphores- 
cence of the air 
Fig. 1. -Cathode rays converged caused by cathode 
by a magnet. raye coming from 

the highest atmos- 
pheric strata, announced bis conclusion that these 
rays originate outside the atmosphere, are produced 
In some way by the sun, and are absorbed principally 
at the terrestrial magnetic pole. 

"Blrkeland has since conducted throe expeditions to 
the Arctic for the puriwse of studying the aurora and 
the magnetic perturbations, and has performed some 
remarkable experiments which give support to his 
theory 

“Fig. 2 illustrates an experiment In which a mag- 




Fig. 2. Magnetic sphere in enthode rays. 

netjsed sphere, representing the earth, and coated 
with phosphorescent barium platlno-cyanlde, became 
surrounded with a luminous ring when It was sus- 
pended In a stream of cathode rays. With a very 
small and very highly magnetised sphere, two lumi- 
nous rings, encircling the magnetic poles and corre- 
sponding to the belts of maximum frequency of 
auroras, were obtained (Fig 3). 

“Stoermer has developed the mathematical theory 



Fig. S. —Strongly magnetised sphere surrounded by two 
luminous rings in cathode rays. 

of this phenomenon, and. in a series of rpseurches ex- 
tended over four years and involving more than 5,- 
000 hours of actual computation by himself and bta 
aaalatants, has obtained results which explain' the 
principal phenomena obaerved by Blrkeland and many 
Oft the characteristic features of auroras and mag- 
netic perturbations. 

"Stbormer’s tank oonsltted easentlally In determin- 
ing. from the known laws gcrvamtng the motion of a 


oaMmde partlole in a magaatle field, the trajoatovtos tayg. thd dHQ^ory to tW ttllfi# Ortia aik4 iW loot'ttlidlh * 

of eleetrlo oorpnaclea emanatiag from tha tnn, aa Tkp thlaory Olio HBloliui tl» tMwidcdU* nllWWtBfWO 

affeeted by tbe oaHb, ragardad aa an elementary mag- «t mnltlljiio dnpailea, illuotrOM tai Fig. C*’ 

net A modal rapreaentlng a bundle of such trafeo- 

torles, or raya, ta ahown in Fig. 4 « - 

“The partlclea, deflected from their reettltnear IW UUm OT OfOUi 

cotirM by the Mrth*0 magnetic InHuanca, awMii TT la a matter of oommon kOo^lwIga itiAt tlio Mooo 

round the earth and atrlke it, or Ita atmoaphere, in' * tioB of light popularly daapHboil 00 o wiOlBt, oad 


round the earth and atrlke it, or Its atmoaphere, in' * tioB of tight popularfy deapHboil 00 o wiailit, oad 

taehtaiootly termed “atrobioauia.” ooa fnwmatty ^ 
remedied by aurglooi mcaouno. It to ohi^ folHy wsU 
known that tbe operation dOM not ahso^ gloo Oueh 
complete aucoeaa as might be deilred. The under- 
lying reason for the oeeaaioual totiurea, and the entire 
rational of the medical and aurgleal treatment of the 
dlaorder, are, however, leas generally underatood- Tbe 
anbject baa baan lucidly dlaouaaad by Frof. Bial- 
acbowaki in £Me UtMchau, Btrabiamua may have tta 
cauas in o varllty of oircumitaaoeai and the treo t neat 
proper tor one caae may. be quite unodapted to an-' 
other. The matter ia simpleat when the eoue* of ttie 
trouble la purely mechanical, and reaUea in tbe 
Fig. A-Model repreamiting cathod. raya dadactad by *>*• ^y**""* J^ch are formal In tMr 

the aarth. relatlva development. These lOro the easee raadily 

amenable to aurgleal traatiheni and It failure reaulta 
almost every part of a ring encircling the pole. This t«»m an operation In 0 almpto case of thla kind. It 

explatna the production of auroras at night when the may be due u> lack of iklU on tbe part of the aurgm. 


sun Is on the opposite aide of tbe earth. In general, 
the paths of the particles are not plane curves, but are 
curves of three dimensions, as appears more clearly 
from the model ahown In Fig. 5 Owing to the oom- 


But Btrabiamua may occur through entirely dlffareut 
eauaea. When we fix our gase upon any eoinb*mtlvely 
near object, our eyea must uBdargo two Idjuatmunta. 
Flrat ao-called “aocommodatiim'’ la eallad Icto pluy, 


parative amallness of the earth and the fact that whereby the lena of the eye ll modlfled' to oorrsspaud 
the sun's angular distance from the terreatrlsl mag- to the distance of the object from the eye so Vmf 
netlc equator never exceeds .36 deg., only those par- » sharply focused image la formed upon the niOni. 
tides that are projected from the sun, at any given But at the aamn time it is neoesaary for tbe two eyes 
time. In or approximately In cerUln definite dlrec- to assume the right position of “convergence, ” such 
tlons, reach the earth or Ite atmoaphere. Hence the that tha two Imagea of the object looked at may ap 


theoretical auroral sones i 


pear upon corroaponding portions of tbe retina of the 


cling the earth'e magnetic poles. In positions which right and the left eye. Now the nervous meohanlam 

closely correspond to the observed belto of maximum which controls these adjuatmenU la such that there 

f r e q u ency of 1* u direct relation between the two actions. Hence 

auroras. if a person's ai«ommodation Is abnormal, aa In fnr- 

us now sighted or ahorbalghted ludlvlduais, a condlttou 

a very 

narrow 

cathode or A 

other eiectrl- / \ ! \ 

cal ray. eman- / \ j Y 

Bting from a ^ 
single point of 
the Bun in di- 
rections near- 
ly parallel to 

one of the l,— Komul nyw Ttewlng ■ Bwaaiswljr dlxUal objset. PIb. a— 

definite direc- Pig. ft. -Model repraaeaiting cathode Nomial oyM vtmrbig a nc*)' objaoi. Pig. a— PiT'sij^ttd nyv 

tlons men- raya deflected by the earth. vlewiiig * modtnMiy duunt Dbjwt, and aqiiinl ladaoh 

owing to aboomwl oonvtcfaDca raquhM. 



tlons men- raya deflected by the earth. vlewiiig a moduataiy dUUnt object, and aqiiinl indooh 

tloned above »»*»« *® oon»atr«>ce rwptirtd. 

The theory ehows that those rays, after entering the 

earth's atmosphere, will form helices about a line of accommodation which should normally be aaaooiated 


magnetic force. Tbe result will be a typirni auroral vlth comparatively ) 
“ray" or “streamer," the thickness of which will vary, at a near object, not 


igh oonvergence, aa in looking 
becomes neceaaary in viewing 


according to the character of the original solar rays, an object at .a far diatanoe. Tbe result la that tbe 


from a few yards for cathode rays to several miles for 
the Alpha rays of radium. 


eyes are made to converge as It they were viewing ft 
nemr object, or In other words there la an Inward 


"It the point of emanaUon of the aolar raya is aquint produced. Theaa relations era moat readily 
shifted slightly, the resultant auroral ray will be understood by reference to the accompanying diagram, 
shifted oorrespondlngly, and its diaplacement can be person with normal eight, fixing hia gaae on some 
calculated from the mathematical theory. Hence it Is object A (Fig. 1) receives upon corresponding por- 
possible to determine by calculation the entire region tlona of tbe retinaa of bia two eyes a clear image of A. 
of (he atmoaphere that is hit by corpuscles etnanat- The conditions are much the same when bo viewa a 
Ing from any given area of the sun’s surtaoe. The |,«u- object B, except that sow tbe axes of hia .ayes 

oonvarge more cloaely (Fig. 2). A far-alghtad peraon, 
however, looking at A (Fig. 3) has to qcoommodate 
hia leuBsa to the aame extent aa the normal eye 
In looking at B. With this strong accommoda- 
tion effort there la aaaoclated such a high convergence 
of the axes of the eyea, that he oan view A only 
with, one eye, while the other eye neoeasarlly looks 
acroaOMbthe line of vision of tha first; there la a 
squint produosd, and the Images on the retinas of the 
two eyea do not properly correspond. It la quite 
obviona that surgical intervention, which oonslats in 
weakening the pull of certftln of the muacies, la quits 
out of place here. Buhh an operation may for a time In 
a meaaure remedy tbe inward squint accompanying 
the viewing, of a near-by object, but will tend to ' 
tntralfluoe in Ua place an ouiward squint nndar ordl- 
Fig. 6.— Auroral drapwisB. Bu^ OOhdltiona -The remedy would be woiue than , 

this. Ifkmee- The proper treatment in awih a eaUe 
result gives a very natural explatuitlos of lk« psfPUlMf Ih# >reacrlbs proper eyeglasMa for the patient, 
and beautiful phenomena called auroral dl4liMI^> to si third type of atrablamuli, whleh to dula 

which are llluatrated in F^. ft. Tha caileulattohirii^ uiHiipns dlaorden. Here also uurgtoei tMUtoMht 

that for ceruin poaltione of Hie emanatlnft he quite out of piece, *sd, if epplied, map leud 

with sespect to 'the magnetic axle ft panel) ^ M0e Aff; M.Wf nndealrable end nnplaMent PseulCs, Vhluh. It 
originally circular croes section to emrahufl^ eap ffeuaHy be veetNUd byneMOfid epetutton 

tended, in a direction psrpsndtenMr tq «he iigle|jiiito|tto.v ’^M time the pattoRt has not lout Hjla effRilWMuee 
axis, as It Miptoechss'the’sarth* ft» tlwt^itoilteii inedleal advtoer. ^ ' 

atmosphere It forms a very wide add tkia ii^ «d Tit aul^ piPUasnto fcng* , 

aureral drapery.- For example, in a apeotod ,.asid^fftU,-pattoBt gito a»t*iiia'^:iltol»i«l»y;tt«. p »' l^ 

8 mtnutai of an .arc paralM ta m lent ^ 'I® 
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An Electric Recording Rifle Range Target 

By the English Correspondent of the Scientific American 


M tLZTAST olrolAi lb Eturope hftve bAea reemtly 
latAreated la » aaw eleotrlo raoordlng 
(•mat for rifle raageB, that hM been perfm^ted 

by an Aiutratlu InTantor, Mr. 8. A. M. Rooe, with 
wblob dainimetnitloiis were recently carried out In 
Xdoadnn. The remarkable stridea that have been made 
}a the range and apeed of Mac In aervloe rifles have 


M ca wfc ! raeardins target for nHsving objaeta. Buirs eye 
awBBg dawn. 

necessitated an Improved form of target and better 
methods for recording the shots. To this end several 
automalically recording targeta have been devlaed, 
but they have not proved completely aatlafaotory, It 
having been found Impoealblc to Indicate With the 
requialto accuracy the preclae location of every ebot 
hole In the target. In thie direction the new appa- 
ratus Is a distinct improvement, for It gives infallibly 
the <actutt point where the shot has bit the target, 
apd where extremely accurate shooting is demanded, 
haa proved far superior to any aystem yet devised. 

The apparatus can. be applied with equal facility to 
any desired range, whether it be an Indoor range 
where miniature rlflee are used, or an outdoor range 
varying from 26 to 2,000 yards. It can be used either 
with a stationary bull’s eye target or with a moving 
target In this latter Inetance its utility Is enhanced, 


the object target. Small electric motors serve to 
operate the roUere, and on ahort-range targeta this 
movement is mechanically transmitted, on a reduced 
scale, to the carriage of the pointer In the Indicator, 
the pointer moving horlsontally across the face of the 
reproducer at a speed, and for a distance, corre- 
sponding to the movement of the paper perforated by 
the bullet across the face of the object target. This 
gives the horlsantal position of the bullet hole on 
either side of the buiya eya The vertical position of 
the bullet hole Is determined by the vei-tioal row of 
Angers F, as already explained. The fingers are set 
olose together like the teeth of a comb, and when 
making a contact through the bullet hole, establish a 
circuit, through a small continuous resistance, which 
varies i^ordlng to the position of the finger, as the 
apparatus is calibrated, each Bucceasive finger being 
'connected to a higher reefstance than the one im- 
mediately below. The reault Is that the pointer on 
tho indicator la moved vertically, and reproduces the 
correct elevation of the bullet hole on the target rela- 
tive to the bull’a eye. This Ingenious combination of 
horlsontal mechanical and vertical electrical move- 
ments Insures the poaalblllty of giving two hundred 
position indications per square Inch 

If a card is placed in front of the object target, and 
a transparent facsimile In a corresponding position in 
front of the reproducer, accurate Indications of the 
hits are secured. In such cases the object target la 
atatlonary. This Is the practice generally adopted; 
but If the object be printed on the paper of the 
target, the latter can be fired at while In motion, and 
the hit be faithfully shown on the reproducer. Life- 
like conditions can be reproduced by depicting a 
Bcenic' view across which the figure of a man or other 
object printed on the moving pimer is caused to move, 
there being an aperture In the outer covering through 
which the moving object can be seen. On the Indi- 
cator Bcreen a facsimile of the man Is provided, and 
thd reeulta of the shots fired at the moving target 
are tadlpafed on tbg reproducer, as well as all "mlsBes" 
r-ddmpletis' InfpniltloB as to his skill whidh the 
marksman baa hitherto been unable to obtain 

The roll of paper is punched at regular intervals 
with gage, marks, through which contact Is made to 
bring the machine at rest and return the pointer of 
tho reproducer to "sero." 

In jhe diagram the pointer Is in tho gage hole, 
and the current la 'flowing from the -f main 
through the lamp L, Illuminating the reproducer, and 


the adjustable potentiometer AT to earth, and In par- 
allel with this, going to earth through the contact 
finger F, It passes through tho reproducer D to the 
cutout ,V, which cuts off the current from the mag 
netlc driving clutch C. If the short-circuiting key o be 
pressed, (he current Is rut off from the eutoiit, stul 
the armature returning, establishes tho clutch circuit. 



Arrangement of target apparatus and reproducer. 

starting the mechanism and removing the perforation 
from tho contact finger F, after which the key may be 
released, and If no shot haa been fired, the machine 
runs until the next gage hole is reached, by which 
time the pointer of the indicator has traveled across 
the reproducer screen, released Itself, and haa re- 
turned automatically to sero. A shot Is fired, tho 
short-circuiting key Is depressed momentarily, and 
the machine Immediately starts up, the paper travel- 
ing until the bullet hole comes beneath the contact 
fingers. Another pressure of the short-circuiting key 
causes the paper to continue its travel until brought 
to a stop by the next gage h<de. 

To start the apparatus. It is only necessary to In- 
sert a plug In a lamp socket and then to switch on. 
There Is a shunt P across tho clutch coll; R Is the 
target Illuminating lamp, 8 the motor driving the 


Insomuch as It not only shows the 
“hits," but the "misses" as well, so that 
a reliable Idea of a rifleman's marks- 
manship can be Instantly determined. 

Simplicity Is another outstanding fea- 
ture, only three wires being necessary. 

The accompanying lllustrationa ex- 
plain the design and operation of tha 
apparatus. The object target shown 
comprises a frame at the back of which 
are eet up vertical rollers carrying a 
drum of paper or other material which 
la wound from one roller to the other. 

The front of the frame is sheathed with 
armor plate having a ^uare opening' 
which leaves the paper exposed. A sec- 
tion of paper Is run across this space 
for each shot In ordinary bull's eye The reproducer placed beside Rear view of target, ahowing 

firing, being wound up on the second the susksDUHi. paper roUs. 



paper, B the reserve ro|I of the paper, 
I the speed roller from which the speed 
of the traveling paper and pointer of the 
reproducer are controlled, K the receiv- 
ing roller for used paper, B L'h" con- 
necting wires, V a bolt driving the ro 
producer mechanism, and V a sliding 
contact maker to adjust the voltage of 
the reproducer circuit. Thu target can 
be Instantly changed from dummy 
bull's eye to motion working, since the 
card Is carried on a rodj and can bo 
turned down out of the way for moving 
target firing. The used paper can be re- 
tained ae a permanent record, such as 
of shooting competitions, and in rase of 
dispute the results of firing can be 
easily checked or Investigated 
The applications of the system arc 
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possible through a very extensive field. 
In long-range use the horlsontal move- 
ment of the pointer on the reproducer is 
electrical, and the expense of a marker 
would be saved. The apparatus is sim- 
ple in design and operation, tho liability 
of breakdown remote, and the operat- 
ing cost, confined to current and paper, 
of a trifling character. Military ex- 
perts who have seen the apparatuh In 
practical use In Kngland. have 
presse’d complete aatistactlon with the 
Infallible accuracy It provides 

Oil-Cement Concrete 

A n Important InvestlBtiihe work dur 
Ing last year was tho ilevuloiimcni 
of an oll-cement ('oiioioto, and from ro 
suits obtained the rxiierlmcnts Indlcaii 
that It would bo prartiral to use this 
material for floors, cellars, foundation 
walls, tanks, silos, manure pits, and aim 
lllar ponstruction, where strength, sol 
Idlty, and waterproof qaalltles are re- 
quired. 
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Experiments on Li|^t 

By SydiMy W. Aahe 

A W) Unmw Watkb,— A n attractive Mpcrlment per- 
formed In a darkened room U that of making an 
arc under water Two carbon eloctrodee are need, one 
a rod, the other a piece of flat carbon, which may reet 
in the bottom of the dleh. The dleh la filled with 
water, and a circuit formed con- 

r * Slating of a 120- volt dlrect-cur- 
' rent source of supply, the carbon 
rod as positive electrode lii 
series with an adjustable resist- 
ance, and . tho submerged fiat 
carbon electrode connected to 
the negative source. Upon 
Fig. 1.— Are under bringing the electrodes together 
'water. and then separating them, an 

arc will be formed for an Instant 
under the water. Care should be taken not to al- 
low the arc to be formed too long, or It may break tho 
glass receptacle. 

PRijvt’iHi.K or Tm On, Switch. — I f kerosene oil be 
substituted :'or water In the prevloua espertment. the 
arc .will he Quickly extinguished as soon as It tends to 
form. For this reason, this principle of tho oil ex 
tlngulshlng the are la used to advantage In modern 
oil swltchea used In central atation operation Illgh- 
potentlal currents of several thousand kilowatts may 
be Interrupted in a small compartment, due to the 
smotberlng action of the oil, which occurs when the 
alternating current Is paaalng through sere. Where 
the same thing Is attempted in air with an air switch. 
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sres sometimes 12 feet In length are foooed when the 
air switch is opened. 

Hnwr or a FoamOir Uoht in thb Fibld or Vision 
—T he effect of a foreign light In the field of vision on 
visual acuity may be readily abown by means of a 
home-made Mellen'a chart. A Mellen's chart la one 


chart In a darkened room, the otMwrmr fiboi^ crii#i»r 
ally approach thp chnrt untlt hk Is aUe tp dts- 
tingulah the letter. T%la final distaaos of the Qli)SSlrvfir 
from the chart should ba noted, and the m^aitaent 
repeated about ten times, and the aTSrage dlStVieo 
from the screen noted. The obserrer shoold remahtt In 
the room about flfteaa minutes before taking ohserraF 
lions, so that the eye will have sufficient time to be- 
come accommodated. The foreign light to one side of 
the chart, about 1 foot’s diatanoe, placed ao that it will 
not add additional illumination to the chart, should 
then he lighted, and the experiment repeated. It will 
be found that it is necessary for the ohaerver to ap- 
proach the chart much closer In order to ba able to 
read the same letter with the standard candle placed 
at the same distance. The foreign tight In the field 
of vision decreases the observer’s ability to read about 
36 per cent. 

How TO Buiu> A Fliokss PHonmsm. — During re- 
cent years, tho ficker photometer has become reoog- 

Fig. A— Hood aad Fig. 5.— Motor 

screen. ronnerrioas. 

uised SB the standard method of comparing lights dif- 
fering In color. Such a photometer Is quite easy to 
build. Procure from an oculist an 10-dsg. glass prism, 
A, Pig. 3. This will cost from 30 to tO cents. Mount 
this prism In the end of a H'inoh brass tube B, 2 
Inches long, and mount a small pulley on the tube. 
The tube ehould then be supported In two bearings Z>, 
so that 11 can be rotated If a lathe la handy, a groove 
O may be let in the tube In two places, and mounted 
In two supports /), aa tn the Illustrations. A small dia- 
phragm containing a %-lnch hole should be mounted in 
the opposite end of the rotating tube. A planter of 
Paris wedge JS of 60 deg. should then be made, or It 
may be made from thin pieces of board. The point of 
this wedge may be mounted oppoelte one end of the 
brass tube — the end containing the 10-deg. prism. This 
whole apparatus may be mounted In a light-tight box 
containing two apertures, opposite which are placed 
the two lights to be compared. The observer places 
one oyo in line with the rotating prism, so that be can 
look through the tube, and see first one side of the 
wedge and then the other as the prism turns. The 
observer's eyes may be shielded from foreign light by 
means of a hood O of leather, which Is fastened to 
the photometer box. Two light screens H should be 
mounted opposite each of the circular openings in the 
box, BO as to screen off any reflected light. The rotat- 
ing tube may be driven by any form of motive power. 
If a small shunt motor is used, operating on a direct- 
current source of supply, the field may be connected 
directly to the source of supply, and the armature 
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nwtar as an anuaUty of brlfktiioas photeateottr. K a 
iradge of wood is used, pleoss of pflat naF tee aUMcatsd 
upon each stds, and the movabla bar adjustod oatH 
tha typo may be read with tha aama oUatnasa on tefilte 
sldaa. With thase various amaffamants of tha photo- 
matw. It is possible to compare tha fihvaa prlaelpat 
mathods of comparing light lataaalttoa-*ttee lUekar 
method, the direct comparison method, and tha aafftty 
method. It will be Interesting in this ooaaaatlaa tq 
note two things — first, that the median of the raadtags 
for each method will not. ooinctde, and second, with 
the flicker method tho Individual readings wlU ba 
closer togatber. 

A Sinqile and Adaq^table Farm of ElMtrial 
Contact 
By W. P. White 

I N ninety-nine osaes out of a bundrad, tba meat 
effeotive aleotriaal contact- is one where the proa- 
■ure le given by a spring. In elgbty-ntns ossea, per- 
hspa, out of a hundred, the most convenient maotrioal 
conUct also can be obtained by the use of a spring. 
The familiar binding post' is sa admirable devloo; 
it is simple, cheap, and compact,’ but it has dlssd- 
vantages. For instance, as a rule, any one blndlsg 
poet will seldom hold all sixes of wire. Binding posts 
often tend to break or deform the wires which are 
clamped in them. And, worse than this, wlrsa are 
apt to work loose from binding posts, so that consider- 
able vigilance is often required to prevent errors 
from loose contacts. Another disadvantage is the 
lose of time where contacts have to be often changed 
or readjusted. If a device can be found which per- 
mits contacts to be made by a single motion, and 
at the same time has in other respects the main 
advantages of the binding post, the binding post 
would certainly be inferior In eomparlaon. 

Such a contact is possible; It Is free from all the 
above disadvantages, and is actually cheaper than 
the binding post. It can easily be made of a atrip 



An offieiaBt eeatact dipw 


or tongue of thin sheet copper (or brass) Inserted 
Into one of the common wooden spring clothespins, 
as in the accompanying engraving. The resulting 
"clamp contact” will take hold or let go Instantly, 
and yet. It desired. It will hold indefinitely without 
danger of Imperfect contact. It will hold anything, 
fine or coarse, round, flat, or Irregular, that is not 
too big to enter its Jaws. It costs less than, half a 


containing a large number of letters in different rows, 
each row containing letters slightly larger than the 
previous one. Opposite each row of letters la placed a 
number, which indicates the distance at which the 
normal eye should be able to distinguish the series of 
letters Cut from an old calender or a magazine a 
series of letters of various sizes, and mount them upon 
a white card with an unglazed finish Fasten the card 
to the wall in a darkened room, and place a candle on 
a table with the same height as the letters, so that It 

(e 3 P^ tsizc 



Fig. a.— Elemanto of a flicker photometer. 

can be moved at various distances from the letters. 



Fig. 6.— Aireagement of the Fig. 7.— Besord 

photometer. sheet. , 


sbuntod from a series resistance, which Is connected 
directly across the mains. This produces a variable 
speed of quite a large range. One of the lamps to be 
compared Is a standard lamp, which Is fixed at a given 
distance, say 100 centimeters, from the photometer 
box oppoelte one of the openings. The other lamp 
should be movable, and attached to a sliding stick. 
Opposite the center of the photometer box should be 
a spring c-ontact point Preeelng this point down when 
a balance is made will punch a amall bole In a paper 
fastened to the movable rod. Ten settings should be 
made, and the median point looted. In locating the 
median point, count from either the right or the left, 
and mark an arrow between the fifth and the sixth 
point. Remove the thumb tacks, and then lasart 
another piece of paper tn position. To operate the 
photometer, see that the standard lamp and the lamp 
under test are operating upon a constant voltage of 
the required value. Place the standard lamp at a 4ik' 
tance of 100 centimeters from the ^botpmetar sero, 
and start the motor operating, which win rotate tie 
photometer observation tube. If the speed be Very 


cent, and calls for no other tool than a pair of 
ahears. 

But while this device should prove a boon to tho 
electrician who is cultivating his subject on slender 
financial resources. It Is anything but a toy. It allows 
both contact pieces to bo made of soft copper, so that. 
If copper wires are employed, aa usual, no different 
metal is introduced into the circuit by tlin contact. 
Tfala favors freedom from thermo-electric electromo- 
tive forces; moreover, such freedom Is also favored 
by having the contact made between thin strips of 
metal, which quickly come to a common temperntura. 
As a result, this form of connector Is rapidly coming 
into use In tba most delicate and refined measure- 
ments. 

The resistance of such a contact la surprisingly 
low (0.0002 ohm when clean, or about the same aa 
In the Bbst dial switches) ; of ooursa, some atten- 
tion mufit be given to cleanliness, but no more rha n 
' with most other types of contact 

If two copper strips, separated by a wider strip 
of oeUulold, are shoved into the same clamp, a two- 
pole oontact is obtained. This oan be quickly 
otsmped on a two-pole oontact point made of two 
other ' -altailar eopper Strips similarly separatMl tey 
gheat eellalold. If the leads are not too stiff and 
abort,) tlM whole oan aasUy be used as a co mmu ta t or, 
.wttbotit toy farther alteration. Connections an n* 


This will vary the intensity of the llluminstion upon 
'the letters, the Intensity varying inv^eraely as the 
square of the distance. When the candle Is 1 foot from 
the letters, the Illumination will be 1 foot caudle, 
when it is 2 feet, the illumlnstloti will be 1/2’ or 1/4 
of a foot candle. 1%e candle-power divided by the dls- 
ttoce squared gives tha UlomlnaUng value. The candid 
should have a black durd fiJtoed belUnd It. so that tha 
UghwBlll be aoreensd |»« tlia aye of tba obaerver. 

To one side of the dhart Is fdadSfi aaotber candle, 
unscraanM, which may bs «asd nffim tocaalon arises. 
With ttea atandard sSadla fIMsd «t l-todt from the 


slow, and if the two lamps are illuminating tba wadia 
with different intenalUes, the observer will see tint 
one circular field of one intensity sad then 'nnotteSf - 
rlreulsr field Of another intensity. 'Where twa-Bkhto ' 
of different color, sueb aa » blue aad a graan, toai 
being oenpared, tha obearvat Will sea first n kdMt ■ 
field tod than a rad field. *7he speed of ttea ipilltef 
should bs looraased until ateont seven flMMtn a ss«m - 
are psreeivabla. -’Hw movable rod shonld than ba Sd* 
Justed until (tea flicker diaappaars. Wbasi.tbia'ad}S#- 
meat tan bean made a bate Should ba pnnetead tp HW 
paper op tha mavShla wd.' M tha/ksstto 

.s. 


StosMi # simply turning tha clamp throuih IM dag. 
Am arto quicker commutator can be saetoed by a 
; sUibt’ ohSngs in tbs contsnt point, whicb tow asn- 
) /Sistil;;«f‘^o U-Shaped bteces of Sheet etopsr. Thass ' 
tba eallidold, ao that tha strip wtekih 
filptet af tha oaltuloid st m and la tetolpd it «t 
and convattotTr (hS aontontatHra ^ 

ars 
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-tinaio like Vbl* ew ke *T«t4«d (for iastanoe) 

i ' 4 «rniiKlo« to otemp a Blnile, 

OpDfier 10 M to Jota two iUtlonary Btrlpa, 
W> ioiMMoa fiom each otkor by ooUuIold. 
otofoOfiidn contact haa boon ua«d to give a 
irtMpte atjwufofotnt for luaortltiR one ammeter buc- 
OOMgtToty Into Beveral different Oiroults without in- 
teiTaptlng current. At the point where the Inaertion 
ill to bo made, two copper atripa run down into the 
olwnp, Inentnt^ trom each other by celluloid except 
at the end, where they are ueually in contact, closing 
the circuit the ammeter teade terminate In two 
copper strips, which run on the opposite sides ot a 
wooden wedge. When this wedge la forced into the 
jaws ot any one of the clamps, the original contact 
there is broken, but not till after the ammeter is 
oonnected to both sides of the break, so that the 
current 1* not interrupted. 

A Magnetic Eteiake 

By Chancy W. Nleman 

A VBRY Interesting and beautiful experiment for 
the home laboratory, and one which shows In a 
very striking way the relation between electricity 
and magnetism, Is the magnetic snake. All the prepa- 
ration necessary for this experiment is a bar magnet, 
a tew batteries ot any form, and a small amount of 
very elmple oonetructlon. 

It la made as follows: A few etrands ot tinsel, 
such aa is eo much in evl- 
m dence ^ Chrlstmaa time, 

§ are braided together to a 

J C5a!!ig£: r — -!3 very flexible electric con- 

ductor. ae shown clearly 

T ***“•■ 

I nil ttatlon. The ends are at- 

I 11 tached to two ecrew eyos, 

I |-||B 11 j which are screwed Into the 

I ■ 'll j wooden support. A bar 

I I I magnet la fixed by its mld- 

1 I I die as shown. Wires from 

I Jkss // I * 

/ 1 9| 7 / nected to the two ecrew 

I t il * 

/ I ( I reversing switch, so that 

/ //ll direction of the cur- 

/ I //// rent through the tineel can 
/ I I be changed. When the 

/ I / current te turned on, the 

/ j "enake” will act like a live 

/ A j I boa constrictor, colling It- 

/ / / self with great euddenaess 

* 1 11 / / i and velocity around the 

1 j unsuepectlng bar magnet. 

reversing the current 
A magnetic enake. it will quickly uncoil Itself, 
and writhe around until it 
la tightly wrapped up In the opposite direction. If the 
magnet ie not painted about the middle, a layer of 
paper should be put around It to keep It from short- 
circuiting the tlneel. 

The direction In which the snake wraps Itself Is 
the same ae that in which a piece of wire would have 
to be wrapped to make an electro magnet with the 
poles at the some ends as the poles of the bar magnet. 

How to Make an Insulate Thumbecrew 

T AKH a small plll-box, the sise of the required 
head. Fill It with hot sealing wax (black pre 
ferredl, then while still soft, place the head of the holt 
or screw In it, and allow It to cool A piece of bent 
tin may first be soldered to the head of the bolt to give 
the wax a good grip. When cool, the paper box may 
be washed off and the wax touched up with a hot 
knife blade Milling may be put around the edge in 
the same way. 

A SanaitiYe Belay Bit Wireleas Telegraphy 

By E. H. WUliamsMl. Jr. 

f T is probable that tbe^mfoorlty of amateur wireless 
tolegraphere are fo tke habit of sitting by their re- 
ceiving apparatus with the telephone receivers over their 
ears waitlhg for the buss which Indicates that “some- 
thing" le coming (nirom the aerial. It la also probable 
font many ot them have gotten very tired of sitting 
then listening for long perlode and have removed the 
■tlent ‘phones Just as a message baa started te come In. 
Being In thtt olaae myselfi 1 started experimenting to 
•fo U there was not some method by which the Inoom- 
l»f Hsrtslan wave would either register Itaelf, or at 
hast give a signal whlob would bo audible without the 
ffossstty of keeping the 'phones to th« ears. Beveral 
4 MIsIm W*lfo tried wnhgut adeCeaS, and flnaUy the one 
fgaerlhed In this article wgs built, which gave a rea- 
MMIhMe dsOMS Of satlstaetfoB when earefuHy adjusted 
lUfolved traa very simple, namely, to 

» m pttnuto nmtldii «* Uw telsphima reoel ter 


could be closed and broken simultaneously with the 
movement of the diaphragm. 

The relay was made ae follows. A hard wood baee, 
eight Inchoe long by threo Inches wide, was made, 
these dimeneione being convenient but not necessarily 
to be adhered to. Aoroes the ends two stripe were 
screwed to rales It one-fourth of an Inch. An ordinary 
“watch case" double pole telephone rec.elver was wound 
to about EBO <Uims reaietance with No. 38 S 8.C. copper 
wire Thia was eet at the right-hand side of the base 
one Inch from the end, the ring projecting from the 
receiver being clamjied between two strips of wood 
through which a screw was driven Into the base, hold- 
ing the receiver immovable. A strip of oue-slxteenth 
of an Inch brase ona-tuitf of an Inch wide and three 
and one-half Inches long was bent over for one Inch, 
at right angles and a U-ehaped atrip of thinner brass 
soldered to the bent arm so as to project downward 
A notch was then filed centrally at the bottom of each 
leg of the 11, and the standard was screwed vertically 
at the end of the base board. The photograph ehows 
the Idea clearly. A lever arm was made from 
a piece of three-sixteenths of an Inch square brass 
bar three inches long, a long thin brass pin being 
soldered across one end, so as to rest In the notches 
of the U, to form a pivot for the lever. This bar 
was drilled and tapped for a 4-82 machine screw at 
a point one and one-half inchea frpm the pivot, so 
that the screw would be over the center ot the dia- 
phragm. A one-inch machine screw was then driven 
through the square bar until it rested on the dia- 
phragm, and held the lever parallel with the base A 
piece of No. 1 copper wire eight inches long was 
then soldered to the left-hand end of the bar, making 
the total length eleven Inches. The motion of tht 
diaphragm was of course multiplied at the end of thle 
lever, but not eufflclently, nor steadily enough to 
depend on for a make and break of contacts, so a 
second lover, also of copper wire. No. 41, six Inches 
long, was pivoted on a U-shaped support, of brass, 
screwed to the baee. The left end of this lever was 
bent at right angles and eo adjusted as to rest with 
a Blight weight against the lower surface of the first 
lever, the cross arm pivot being set two-thirds of the 
way toward the left end for this purpose, and also 
to multiply the movement further. At the right end 
of the second lever, a short brass strip was soldered, 
provided with a machine ecrew and washer under 
which was clamped a piece ot 
No. 22 platinum wire pointing 
upward. A brass block with a 
similar strip and screw project- 
ing from the left side was 
screwed to the base in such a 
manner that the left side could 
be raised and lowered a trifle. 

A bit of platinum foil was 
clamped to this support by the 
screw and washer and the right 
end of the second lever bent up 
until the platinum wire was 
about one-elxteentb of an Inch 
below the toll. This distance 
was again reduced by unscrew- 
ing the machine screw in the 
bar about one turn, thus drop- 
ping the first lever and raising ^ 

the opposite end of the second 
The final adjustment was made 

by lowering one side of the contact block until the 
two contacts were almost touching The terminals 
of the telephone receiver were connected with two 
blndlug poets at the right. Thi> posts at the left 
connected the contact block and the II support of the 
second lever. The receiver was put In circuit with a 
home-made alHcon detector, ahown at the right, the 
aerial and ground wires being connected aa Usual 
From the relay posts a local circuit was run to a 
battery and home-made telegraph relay of 200 ohms 
resistance. When the armature of this relay was 
finely adjusted close to the magnets. It would vibrate 
with a sound quite audible In any part of the room 
when the telephone receiver diaphragm moved under 
the Infiuence of a wave from the aerial 

I tried connecting a alnglo stroke electric l>ell to 
the terminals of the second relay and got a sound 
out of It, but It was no bettor than that of the relay 
alone, so 1 abandoned this plan. 

The flrat contacta In the relay were made with mer- 
cury and platinum, but did not work, ae the capillary 
attract fon of the mercury prevented a break when a 
contact was once made. The wiring chart gives a 
clear Idea of the various olrculte and their oonnectioue. 

Gmerete Cathediml 

T HB cathedral of Poti on the Black Sea In Russia 
la built entirely of relnforoed concrete. It Is of the 
Bysantine type, designed eomewhat after the St. 
Sopblk stru^nre ot Constantinople. As the loose 
sandy soil near the Rlon River, upon which the build- 


ing Is located, will admit of but little weight on the 
pile foundation, reinforced coiK.rotc answered the pur- 
pose very well, and it took less than a year to build, 
against ten years foi the Batoum and other Russian 
cathedrals, Iwaldes eostlng much less It has a main 
dome surrounded bv half-domes covered with sheet Iron 
A pressure of but twenty poutids i>or square Inch was 
permitted upon the I'oundatlons 

Colored Shadows 

By Prof. Gustave Michaud, Costa Kira State College 

N ot many people are ready to admit that a dead 
blaek, n|iB(|ue, ohieet may <‘aBt, In speilal clrcum- 
stanees, a beautifully eolnred ehadow ttpon a white 
stirfaie, yet the fact can he shown In less than five 



Fig. 1.— Plan view of box for producing colored shadowa 


minutes wlierever two randies, a sheol of bla<'k paste- 
board, and two pieces of colored glass (red and 
green) are at hand 

With these Implements a paralleloplitedlc box Is 
erected ujton a sheet of white paper, the top of the 
box being left open Fig. 1 is a top view of box show 



sensitive reley for wireless telegraphy. 

Ing the arrangement of the four pieces of gloss and 
pasteboard. 

A piece of black paiier ie then cut to about thi- shaiw 
slioaii on Fig 1!, and glued across a small piece of 
pasteboard Fig. 2 le a front view of the whole A top 
view Is seen In the center of Fig I The candles are 
placed (IK shown In Fig 1. and everv light but two 
landles being extinguished, it becomes evident that 
Ihe paper bottom of the box remains as white as before 
In spite of the fact that colored light only now falls 
upon It The vertical piece of black paper Is now laid 
on the center of the box In the position In Fig 1 
The result is a beautiful butterfly which appears 
on the white paper. Its posterior pair of wings la 
Intensely red; the anterior pair is of a pure green 
color White disks are seen on the cornc-r ot each 
wing 

These wings are but the shadows ol llii- vertical 
piece of black paper, deposited In the mlddli* of the 
box, and the reason why an opaque object may, In 
such circumstances, cast a colored shadow on a white 
surface lies In the fact that red and green lights are 
complementary and give white light wherevet they 
fall together On the other hand, wIickwci the opaque 
object Intercepts the green llghi onlv, the paper re 
mains red, and, similarly, wherever a shadow Is cast 
for the red light only, the papei w 111 he green 
If, Instead of being placed so as to cast a shadow 
for one color only, the black paper lntercc;)ted both of 
them together, the result would of course be the ordi- 
nary dark and colorleas shadow. 






B(y Days With Ediaon 

By Edward G. Achaaon 

I N' the autuuiD of 18X0 I dorlded to caHt 
my lot In the East. Kdlaon and hia 
laboratory at Menlo Park were then 
mueh In (ho public eye. I had little hope 
of aerurlng an opening there, but ua a 
deaperate, final reuort, took the train out 
to Menlo Park. I rllmbed the low hill 
from the atatlon and entered a amall 
brick building In the corner of a large 
fenced Incloaure. The building con- 
tained the office down ataira and Bdl- 
aon’a library up ataira. I handed my 
card to a boy In the office with the re- 
queat to aee Mr Ediaon. He took the 
card and dlaappearod; proaently return- 
ing, he opened a amall wicket gate, and 
inviting me to enter, conducted me out 
of a rear entrance of the office, acroaa a 
vaiant lot, and Into a long twoatory 
frame building He took me up ataira 
and Into a room covering the entire 
locond floor containing a number of long 
pine tablea, the walla being lined with 
ahelvea holding bottlea. At one of the 
tablea aat threa men, the center one In 
a colored calico abirt, without coat, waa 
Introduced aa Mr. Ediaon The one on 
hia left I knew afterward to be Mr. Will- 
iam J. Hammer, end the one on the right 
aa Mr. Francis R. Upton. Mr. Ediaon, 
placing one hand to hla ear to Indicate 
1 should sfjeak loudly, aaked, “What do 
you wlah?” I replied, "Work." He re- 
plied, with perhaps Impatience, "Go out 
to the machine shop and tee Kruaal," 
and returned to the work abaorbing hla 
attention. Mr. Hammer kindly told me 
to go down ataira, pass back through the 
laboratory, croae the yard to a one-atory 
brick building, and Inquire for' Mr. 
Kruaal, who was the superintendent. 

I followed Mr. Hammer's dlreotiona, 
and entering the 'machine shop, found 
' myaeir In a small office, almost com- 
pletely filled with a large draughting 
table, over which a man waa working. An 
attendant received my Inquiry for Mr. 
Kruasi, and while he waa gone T waa 
very busy preparing myself, loading my 
gtm, so to apeak. The draughting table 
inspired me. I had had some experlenra 
using the tnola of a draughtsman in iny 
civil engineering work Presently a tall, 
foreign-looking gentleman entered and 
asked me what 1 wanted This waa Mr 
Kruaal. On the spur of the moment I 


I ject of perfecting a amall dynamo I had I . 
made long ago I found It so faulty that i 


. to Mr. Homlg to the draughting - 1 room under my •uparvialon. equipped 
im devoted to making the drawings with all the oonvenlenoei required, bal- 


I hod for Mr. Edison’s patent appUoatlona and anos room, laulBe fumacea, atr pree- 


the necesaary iron oaatinga made 


Newark, and with the help of a co- D. Mott waa principal daughtaman. 


! special work In which Mr. Samuel aurea, gas, electricity, ateam bhth cabinet. 


etc. I wae thrown Into aaaoclatltm 


the lathe, I worked In the machine shop upon i 


Mr. Bdleon was at this time working with moet agreeable eompanlotte. I, at 


this time, formed a oloee frlendahlp with 


am afraid I told a white He I replied, gume he bad forgotten n 


Sr a^k«d° n • drawing of my pro- that aside to enter experTmenTal' wwk." 

■ . , . i ,, '■‘"‘•“n O' hla great tele- posed Instrument, and the next time I replied. "That la more than we can irf- 

rlghl, he replied "Mr Ilornlg needs ,rsDh inventlona The wnrlrt w.. .t t .. u. 


at night, where I was permitted the use connection with central station dlatrlbu- Dr. Edward L. Ntohola, who bad recently 
of tlie toola Mr. Edison several times tlon. I became acquainted ‘with the re- returned from Europe, where he had 
stopped at the lathe at which I waa work- Qulrementa of the case and the urgent followed an extensive oouree of atudy In 
Ing and watched me Intently. I pre- need of euch an Instrument. What ap- the foremoet unlversltiee of the Conti- 
nent. He waa at this time doing apeolal 

eelentlfle work for Bdleon. The doctor 

li now Profeaaor of Phyatee at Cornell 
University. I made a number of 
apeolal investigations for Edison— eepe- 
dally on the filament for the Incandes- 
cent lamp. I had every opportunity to 
uae my inventive faculties. 

I think It was In the following Decem- 
ber that I waa one day called by tele, 
phone to go down to the new lamp fac- 
tory and see Mr. Ediaon. When 1 ar- 
rived at the factory 1 found Mr. Edison, 
Franole R. Upton, Charles Batchelor, and 
Edward H. Johnson In conference; these 
three gentlemen were partners of Eldi- 
oon and looked after varloua depart- 
ments. I was ushered Into their presence, 
and Ediaon Informed me that Mr. 
Batchelor, who was in charge of the con- 
atructlon department, and oiteratlon Of 
the lamp factory, was soon to sail tor 
Europe to prepare for the exhibit to be 
made at the electrical expiraltion to be 
bold In Parle during the coming summer, 
and that he wlabed me to take charge of 
the factory. I demurred, and said 1 
would much prefer to remain In the 
laboratory on experimental work. He 
said that lamp manufacturing waa still 
experimental, and he was kind and 
frank enough to say he wanted me to 
take bold of It because I was a thinker. 
He won the day. and under Mr. Batche- 
lor’a instruction I began my duties. I 
think It was the third or fourth day 
after I had been there that the follow- 
ing conversation occurred between 
Batchelor and myself: "Mr. Batchelor, 
bow much am I to get here as salaryT’ 
I asked. "How much have you been get- 
ting at the laboratory?" he answered. "I 
was getting seven dollars and flfty cenU 
per week." "Well, I think we can do a 
little better here,” he said. “You will 
have to pay me one hundred dollare per 
EDWARD 0. ACHBSON month If you wish me to remain. 1 was 

getting seventy-live dollars, and could 

ume he bad forgotten me and had to In - 1 pearsd to be a happy thought occurred have had ninety dollars per month from 
' I quire who J was. Edison was then but to me for the method and design of a the Stendard Oil Interests, but T threw 


s for the method and design < 


lornlg needs ursph Inventions The world 


at Edison came Into the r 


I I showed It ford to pay," he said. I told him I « 


T , u, , looKing expectantly to Menlo to him. He seated himself on a high of the same opinion, owing to my Inex- 

cnniH It h ^ ^ practical eloc- stool at the drawing table, put bis ar^ porlonoe. but be would have to excuse 

could So it happened that the uih day trie Incandescent lighting. After I had on the board and hie head, face down, me from continuing. I did not return 


of Beptember, ]S8(). while still In 
twenty-fifth year, saw me Installed 
Mr. Edison's employ at Menlo Park, 
J. Mr Knissl soon leariied of the de: 
tlon I bad played upon him, and held 
under susplelon for a long time 
Menlo Park, In the fall of 1880, 


i.iin aay trie Incandescent lighting. After I had on the board and hie head, face down, me from continuing. I did not return 

He still In my been at Menlo Park long enough to feel on them, and seemed lost for some time the next day. Mr. Upton, against his 

ne nstalM In at home, I showed Edison the small in thought. After some minutes be will, was required to take charge and re- 

Menlo Park. N dynamo I bad made at Bradford and raised his bead and addressing me said, lleve Mr, Batchelor. 

1 <H>lnlon of the Ideas involved "I do not pay you to make euggestlons I sat around my boarding bouse for 

im and held me He said It was like the one designed by to me. How do you know but that 1 al- several days, and spent most of the time 

n Siemens, and told mo to go over to hie ready had that Idea, and now If I use It wondering If I had made a mistake, 

of ’ T* " * “* I brought my courage up to 


composed almost enllrely of Krilfmn’s In- librarian, a certain book In which I sured him that I oonslderad anythtag 1 the point of walking up to the laboratory 
terests There was the Pennsylvania would And a machine like mine di. could produce while In hi. emp^^d When I entered I «;t BdlLh, i^^^ 

w Z Z hom'es tf M *“• ‘nt-re.!., to laughingly Joked me _ about not beta. 


boarded, the homes of Mr Kdlsqn, said, Blemens’s dynamo almost exactly him; that my thinking qn those lineg able to eUnd the work of the hUnp 

t harlee Batcher, and Fran, is Upton, the same as the one I was working on. was due to my being In bis laboratory tory. Then he said: "There In. t^ end 

hreo or four boarding bouses, Edison s I remember the book contained a photo- and cognisant of his needs and lines of of the room Is a hydnWlto prew; 

laboratory offlee. machine shop, and a graph of the machine, and It we. a fair tvork. He mad. a teet of »y metST It nut in orter. and mate Mm a small 

new building to be m a lamp fac- picture of my own machine, design of scheme, and notwithstanding tt lOOkUd ipaphlte loop like this (mstlgg g glUih 
r’'. ‘ ^ it proved a fflimre. imtoedf* like a horeeghq*), i inltiSJ l«»on« 

struc^d There were probrtly fwO bun- design to that of a routing tranijformsr. atoly afUr this Incident, I WgS tglfto laeh oiltStde dfgmdlar. ^e to 

dredtfnen employed In the Bdleon works Shortly after this personal acquaint- from the draugbtlng-rbom Md wla fa d |n be *wan^-flxo ^ 


and great activity existed. A few days 
after 1 was at work, I took up the lub- 


the EOlBon works Shortly after this personal acquaint- from the draufllbtlDg^^oni Md pteeMt be br«nty.flv« tlwMlginda^ Jtteh 

ted. A few days ance was formed with Mr. Bdison, I wee j the original dxperfineiltal depnrtilMnt { wide and tSU MlsMHtHlIBa * OC teidt 
UK* tl» .m. a. p«M„ « ««.), 1 ^ if 
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:ldr mmA vhMte iMCimeB, wA » 

' out the 

oatwble of mountlnc 
It t Ih#. 'I iffiU give you a pflao of one 
AU of vhiob waa done 
hp iw «ad .I raoolved the one hun- 

doliaya. 1 find I now have In my 

n iA onjltebary vlaitlng csard on which 
iMiild W* ot Uieee graphite loopa, and 
on the card M written; 

"MnNUoTiaK, N. J., Feb. llth, 1881. 
“Hydrautto preoaure one hundred tona. 
(Tfala referred to total proaaura on a, 
aheet of graphite about one and tbree- 
(piarter Inchoo by four Incbea from which 
• the loopa were punched.) Thlokneaa, 
fifteen temthonaandtha of an Inch. Thla 
loop won one hundred dollars as a prize; 
the prize being offered by T. A. Bdiaon 
to the undersigned. 

"E. G. Acbmon." 

Mr. Edison then entered Into an agree* 
ment with me to make thirty thousand 
of these filaments. I engaged a man and 
a boy to help me, and became so expert 
at making them that I waa earning 
twelve dollars per day by the time six- 
teen thousand bad been turned out, 
Edison at this time was occupied In 
New York, building the first electric 
lighting station In Pearl Str^. The 
filaments I was making of graphite pro- 
duced a magnificent light, but they did 
not last long In use, disintegrating rap- 
idly. I had made sixteen thousand of 
them and then wont to Mr. Upton and 
told him that 1 was not happy In mak- 
ing an Inefficient article, notwithstand- 
ing It waa yielding me a great deal of 
money. I considered it a waste of money 
and would much prefer to throe! up my 
contract. He wrote to Mr. Edison about 
the matter, and in a few days 1 received 
the following letter: 

"Nbw Yobk, April 20th, 1881. 
“Mr. E. O. Acheaon, 

, "Menlo Park, K. J. 

' "Dear Sir: 

"You had better go into the lamp fac- 
tory and learn the lamp business In all 
its deUlls. Yours truly, 

"Tiros. A. Bmsow" 

I at once knew this meant my prepar- 
ation for a solourn In Europe as expert 
In electric lamp manufacturing. I now 
returned to the lamp factory, which 1 
had a few weeks before left, but under 
very' different auspices. 1 went through 
all of the departments, learning to do 
the work with my own hands. The fila- 
ments were then made of bamboo. I 
fashioned the wood fiber, carbonized 
them, mounted them on their platinum 
wires, which 1 bad sealed In glass, for 
the base of the lamp, called "inside 
part." I sealed the "inside part” Into 
the glBsa globe, exhausted the air from 
the lamp, sealed and tested It and pre- 
pared it for shipment 1 studied the de- 
tails of the various machinery and ap- 
paratus of the factory, and made my- 
self competent to construct and operate 
one. My relations with Edison at this 
time may be gathered from the follow- 
ing letter: 

"Mawto Pask, N. J., May 2nd, 1881. 
"Mr. E. 0 Acheaon: 

"Please come up to the laboratory and 
bring one of those nickel molds In which 
they bend the fiber to carbonize It, and 
press a piece Of plumbago tho thloknesn 
of the mold. It la, I*believe> one-eighth 
of an Inch, and than hollow it out for 
the nlokel piece to allpw the carbon to 
draw up. After you )wve got it, have 
Dr. Hald liaas the gas over It. I want 
U' aes If we cannot make these little 
plated molds out of plumbago, nalng the 
ntokel pleee to put straight on the fiber. 
If we could uae these. It would save a 
great deal Of money. AIM try Mme ex> 
P^BMnta on getting the beat mixture 
Of Uthu%e and glyoortno, also the right 
pfopertiona of piaator of l^grli for the 
' addhoilg of ^ lamps. 

tabs on ^ta. Youra, 

- 1 ' liw thug ptoparlhg mywif < 

' MM 


night dlligantly at work stndylng eloetrl- 
cal distribution, measurement, and the 
■oienco generally. At this time the liter- 
ature devoted to electrical aoisnee waa 
limited. I have here before ms a book 
to which I ows much; It la certainly 
dry reading, but I worked bard over Its 
contents. It la entitled “Reporte of the 
Committee on Electrical Standards, ap- 
pointed by the British Association for the 
Advancement of Science,” published un- 
der date of 1873. 

After I had fairly well mastered the 
lamp business, Edison had me prepare 
a complete eet of Inatruments for meas- 
uring the efficiency of lamps. These 
conelated of a rheoetat, condenser, gal- 
vanometer, standard cell, reslatance colls, 
Wheatstone's bridge, and photometer. 
Thla last-mentioned Instrument was the 
only one built under my supervision and 
according to my design. A description 
of this photometer Is given In the vol- 
ume "Dynamo-Blectriolty,” by George B. 
Prescott, 1884. 

Hie Dedicatfam of the Diamond 
Match Patent to the Poblic 

O N January 28th, 1911, there was re- 
corded In the United States Patent Of- 
fice a remarkable Instrument. This was 
the formal, legal relinquishment by the 
Diamond Match Company of Its rights 
under lAttera Patent No. 614,380, granted 
November 16£h, 1898, to Henri Sovene and 
Emile David Cahen, of Paris, France, for 
an “Improvement in Match Compoal- 
tlona." 

This action by the Diamond Match 
Company was the outcome of a aeries of 
events which were of International Im- 
portance. The deleterious effects of the 
use of white phosphorus In the manufac- 
ture of matches has long been the sub- 
ject of aarlouB Investigation, with the re- 
sult tha^ th Buropsan eountrlm the use 
Of thlil *polza B Baa -■ukataiwe. -^weept in 
combination with cdonteractlng agents, la 
regulated by law. It la welt known that 
white phosphoruB causes necrosis of tho 
Jawbone and teeth, and the principal suf- 
rerera therefrom have been thoso om 
ployed in the manufacture of the common 
parlor match. 

The Bureau of lAbor at Washington, 
Charles P. Neill, Director, has conducted 
a aeries of experiments, covering an In- 
vestigation of match factories In the 
United Butea, and the conclusions 
reached were eo overwhelmingly against 
tho existing process of match manufac- 
ture, through the uae of white phospho- 
rus that It led to a recommendation by 
the President In a message to Oongrese, 
looking to tho attaching of a heavy tax 
on those factories using the phosphorua 
in this form. 

The result of such legislation would, of 
course, compel the manufacturers to de- 
vise a suitable substitute- for white phos- 
phorus, with the possibility of being 
charged high royalties for the uae of 
processes already controlled. The aug- 
gestlon for legislation was looked upon 
with disfavor among some members of 
Congress, who considered it an abuse of 
the tax privilege, and also saw In its oper- 
ation the possible building up of a huge 
monopoly on the part of those who con 
trolled patented processes of substitutes 
for white phosphorus. 

The Sovene-Cahen patent covered a nou- 
polsonous sesqul-Butphide of phosphorus, 
oue of tho few known adequate substitutes 
for white phoephorus. The Diamond 
Match Company was the sole owner of this 
patent, and the company was thus In a 
position. If prohibitive leglalatlon Were 
enacted against .white phosphorua, of 
controlling the output of the coun- 

try, or else oif being able to collect large 
royalties for the use of the Sevene-Caheu 
process. 

Bather than be placed In the position of 
being a beneficiary under legislation that 
was needed for humanitarian reoaons, the 
Diamond Idatch Oompany hsa abandoned 
ttt right to the sasqut-eulphlde process 
god ligs dsdleoted tile inventtoin described 
la die pdtsnt to psopie of Hull Daltsd 


States forever. The Instrument abandon- 
ing It* rlgbta to the Bevone-Cahen patent 
was accordingly prepared, and was re- 
corded In the Patent Office, Commissioner 
of Labor Neill, Edwin R. A. Sellgman and 
Jackson H. Ralston acting as trustees. 
The relinquishment is also signed by Ed- 
ward R. StlttlnluB, president of the Dia- 
mond Match Company. 

The effect that this will have on the 
match industry of the United States la 
I far-reaching. It will enable every match 
manufacturer In tic country to operate 
without endangering the health of hia 
employees or putting upon tho market a 
substance well known to bo poisonous and 
disease-spreading. 

The Seveue Cahen substltuto for white 
phosphorus, while being harmless to thu 
bealth of the workmen, possesses a def- 
inite chemical composition and Is easily 
inflammable. Thla aesqul aulphide of 
phosphorus Is obtained In a state of 
purity by dlstitlatlou. The formula de- 
acrlbed In tbe patent Is as follows; Ses- 
qul sulphide of phosphorus, 90 grams; 
chlorate of potash, 800 grams; peroxide of 
Iron, 110 grams , zlnc-whlte, 770 grams; 
powdered glass, 140 grams; glue, 100 
grama, water, 290 grams. The advan- 
tage of this formula as claimed over the 
various preparafions of mixed pastes for 
matches, such as a mixture of amorphous 
phosphorus and sulphur either in pow- 
der or the state of fueion, la due to the 
tact that the aesqul-sulphlde of phospho- 
rua Is very stable, resists moisture, and 
ran easily be utilised and manipulated In- 
dustrially. 

It Is not known whether tho action of 
the Diamond Match Company In thus 
freely giving to the people of the United 
States the use of this valuable formula 
will have the effect of rendering unnecea- 
eory the proposed leglalatlon against the 
nie of white phosphorus, but oa tbe Sev- 
en»<3aben procegs has been used with 
great mooeaa by ^ Diamond Match Com- 
pany and 11 Ig the only nou-deleterlous 
substitute that is commercially practical, 
there appears to be no good reason why 
the other manufacturers of matches In tbe 
United States shall not now use the harm- 
less process, thus doing away altogether 
with tbe use of white phosphorus. 

Tbe legality of the document signed by 
tbe Trustees and the lliamoud Match 
Company will hardly be questioned. 
While the patent has about live years to 
run, it Is assumed that the contract be- 
tween tho Diamond Match Company and 
the Inventors has been fulfilled, or will 
continue to be fulfilled. Since the In- 
ventors are not recited lu the Instrument 
lately recorded in the Patent Office as be- 
ing partlee at interest, It can be reason- 
ably deduced that tbelr claims under tbe 
patent have already been satisfied j 

There Is apparently no "string" tied to 
this free will offering to the American 
public, and the Diamond Match Com- 
pany by this act places itself lu tbe posi- 
tion of a public benefactor In these days 
of monopolies and trusts It Is an unusual 
apectacle to find a large corporation rulln- 
qulsblng for the benefit of tho public In- 
terests which If taken advantage of can 
be made to yield hundreds of thousands of 
dollars. 

The Death of Frederidc G. Hease 

M r. FREDERICK G. HESSE, a dis- 
tinguished Inventor and engineer, 
Identified for tho last twenty-nine years 
Of bis life with tho department of me- 
chaiiUal engineering of tbe University 
of California, died on January 27tli. 1911, 
at Oakland, California,, at the age of 
eirtty-elx years 

His career was full of action and Inter- 
est He received his education in Ger- 
many, and. after soi'ving in the Prussian 
army, took part In the 1848 uprlslnga. 
Uke many other rovolutionista, he was 
compelled to seek refuge In this country. 
Here he became actively engaged in engi- 
neering projects. After lecturing at 
Brown University on engineering, be waa 
topographical engineer in Pennsylvania 
onJ constructing engineer for many well - 1 
known rsilrooda, after which he went to ‘ 


San Francisco to practise engineering. It 
was hero that he became Interested in 
Inventions Perhaps his best known In- 
vention Is the centrifugal pump with 
which his aomo is Identified. 

Hie Report of the. CommiMioner 
of Patents 

T he Commissioner in his annual ropoit 
takes up first of all th<' subject of th« 
examining corps of the Patent Offic e. As 
the result of an augmented force and in- 
creased salarloB, the general standard of 
tbe work has been raised, the searehes 
have been more thorough and more care- 
ful. Tho office Is now In a better positlnu 
to attract and retain men of special lech 
nlcal training and of unlveislty edui ation 
The trude-maik division Is eoniraented 
upon with less optimism Application has 
been made to Congress to provide a force 
of assistant examiners lu trade marks and 
designs. 'When these are furnished, It Is 
expected that the work of tho division 
will be placed on the same level of excel- 
lence as that of the regular examining 
corps. The Commissioner urges the neces- 
sity of a new trade-mark law, which 
should be passed after the forthcoming 
Congress of tbe Union for the Protection 
of Industrial Property This congress is 
to assemble at Washington in May of this 
year. 

Great benefits are looked for from the 
work of claealfleation of patents, which is 
at the present time about half completed- 
The Commissioner recommends doubling 
the force engaged on this work, oe the 
saving of time which Is gained through 
having at command properly classified ma- 
terial would far outweigh tbe additional 
outlay. 

It is urged once again that one of the 
appeals should be eliminated from the 
preoent practice of the Patent Office. It la 
suggested that three members of the pres- 
ent Board of Examiners in Chief, together 
with the Commlaaloner. First Assistant 
CommlBsioDer, and the Assistant Comralz- 
aloner, should be formed Into one appellate 
court, to whom appeal should be made 
directly. This would result in a great 
saving of time and money to Inventors. A 
bill making these changes has been passed 
by the Senate and has the approval of 
the Secretary of the Interior, and It Is 
hoped that Uie measure will be enacted 
Into statute as soon as practicable. It 
also has the approval of the President 
of the United States, who is much Inter- 
ested In lessening the exiiense of litiga- 
tion and simplifying court proceedings. 

Among tbe changes which liave oc- 
curred during the past year is to be re- 
corded the repeal of tho caveat law. Our 
readers are familiar with the clrcum- 
Btonoee of this matter. The only course 
open to an Inventor now is to file an 
application for a patent 
Another very gratifying change in 
liatent statute is the law enacted during 
the past session of Congress, whereby an 
Instrument is placed in the hands of in- 
ventors, to enforce payment to them of 
proper compensation for the use by the 
government of their Inventions. It Is 
pointed out that In the absence of such 
protection a certain class of inventions, 
which owing to their nature can find pur- 
chasers only In national governments, 
were seriously discouraged, or worse still, 
the Inventor was driven to sell his pro- 
duction to foreign nations 
Several treaties have be<*ii cntcied Into 
with foreign countries, and the lawt. of 
several countries have been c hanged ns 
regards tho so-called woiking rlaiisc A 
notable ease is tbe treaty with (iermnny, 
which has been sucrcssl'iilM negollnicd 
In Its broad workings this lieatv bas the 
effect of not only piolci ting the Anierbau 
Inventor, but the (b inmii Inventor Ss well 
The treaty has been consliued by the Im- 
perial Ckjurt sitting al Lidiislc, and Its 
provisions were upheld In some patents 
I which had b<;eii declared forfeited, and 
they wore ordered restored by the German 
Patent Office Treaties of llki- iniuort are 
now pending with other countries 
Tbe Fourth International Conferenoa 
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of AiiK^rlc-an SUtes, which convened at 
ItuenoH Alree, ArKcntluo, in the eununer 
of JiJIO, paeeed upon three conventlone 
I'oIatinK to patents, trade marks, and 
copyrights prepared by tlie Commiesloner. 
'I'heso conventions are awaUing ratlfloa- 
tlon by the restwctive governments ropre- 
m'Sted, and their final adoption will result 
lu great benefit to all the nations belong- 
ing to the Pan-American Union. One of 
the provisions of the trade-mark conven- 
tion protects the R«id Cross and Oeneva 
Cross from Improper use 

Those possessing trado-uiark rights In 
the Rod Cross prior to the passage of the 
law may however continue to use It still 

All the nations of the world, both those 
who are adherents to the Paris treaty of 
188R, and all others, have been Invited by 
the United SUtes to hold the next Con- 
gress of the Union In the city of Wash- 
ington, beginning May liith, 1911. 

The President of the United States has, 
through the Secretary of State, appointed 
as delegates to represent the United 
States at this congress, the Commisslqner 
of Patents, Hon Ifldward B. Moore, chair- 
man of the delegation; Hon. Charles 11 
Duell. former Commissioner of Patents 
and ex-Justlce of the Court of Appeals of 
the District of Columbia; FTcderlck B 
Fish of Boston, Melville Church of Wash- 
ington, D C , and Robert H Parkinson of 
Chicago, all of whom are leaders of the 
patent bar and well-known authorities In 
patent law and practice. 

The efforts of the American Bar Asso- 
ciation to establish a court of patent ap- 
peals are strongly Indorsed by the Com- 
missioner, who, at the request of the Com- 
mittee on the Judiciary of the State, re- 
cently advocated the speedy passage of the 
bill creating this court The patent pro- 
fession Is practically unanimous in Its sup- 
port of this movemont. The Commissioner 
concludes bts'report with an appeal for 
additional working space for the Patent 
Office. He points out that (he present 
building is entirely Inadequate, even for 
the present conditions, and la rapidly be- 
coming more and more so with the ever- 
Increaslng business transacted by the 
Office. He draws attention to tho not sur- 
plns shown In favor of the Patent Office 
since the time of Its origination to the 
present, a sum of $<1,898,227, which he 
urges should by right be spent In furnish- 
ing the accommodation required for prop- 
erly serving tho Interests of that class of 
the community from whom the receipts 
of the Patent Office are derived. 

Patent Oddities 

Curioas Shell for Artillery. —Seeking 
to provide a means for attacking an 
enemy concealed behind an Intronchmont, 
a German Inventor has devised a peculiar 
form of shell, which In reality is an 
aerial automatic magazine gun The cen- 
ter of tlie shell Is filled with explosive 
materials and shrapnel shot, which Is In- 
tended to be exploded as in an ordinary 
shell at a predetermined moment In ad- 
dition to this, there are four partitions. In 
eseh of which there is a series of holes 
adspied to receive rifle cartridges These 
holes form an acute angle with the axis 
of the shell, and are directed backward. 
By means of a timing device, the cart- 
ridges may be deloualcd suci'esslvely to 
discharge bullets in the wake of the staell. 


damage. Furthermore, the position of the 
shell, unless it were given a very fiat 
trajectory, would make even iheee bnl»| 
lets harmless. 

Combinsd Saw, Level, and PniJeetor.— 

The back of a saw makes a very good 
straight-edge, as all carpenters know. A 
Western Inventor has hit upon the Idea 
of Improving this straight-edge by gradu- 
ating It in Inches, thus converting It into 
a scale or rule. In addition to thia, he 
uses a graduated blade pivoted to the 
saw handle, and provided with a pointer 




that swings over a graduated arc to show 
the position of the pivoted blade with 
respect to the straight-edge. This pro- 
jector, if set at right angles to the saw 
blade, gives him a square. Still another 
attachment for the saw consists of a 
spirit level mounted In a swiveling table, 
#lth a pointer and graduated arc that In- 
dicates the position of tho level with re- 
spect to the straight-edge. 

Safety Gas Valve. — Considerable at- 
tention has boon paid by Inventors to the 
question of turning off the gas when the 
flame at the burner has been extinguished 
by a draught or In any other accidental 
way. The sectional view here published 
shows a recent Invention seeking to ac- 
complish this result by using the expan- 
sion and contraction of mercury. Sur- 




CarioiM sbdl for artiUety. 

The idea Is to regulate the speed of the 
bullets, so that they will strike backward, 
despite the forward motion of the shell, 
and attack the enemy behind the trenches. 
Of course. In such a system, the majority 
of thev’Cbillets would be wasted, as only 
those that were directed downward at the 
moment of discharge would otrlke the 
enemy with snfflclent energy to do Wy 


rnundlng the gas jet is a reservoir filled 
with mercury, containing at one side a 
cylinder In which a piston Is fitted. This 
piston Is connected to the valve When 
lighting the gas, the heat of the match 
expands the mercury, forcing the piston 
outward. But should the gas be extin- 
guished, the rnen-ury would contract and 
would draw the piston Into the cylinder, 
thereby closing the gas valve. 

The Air Mattress in Olden Time 

A s wo at tho present time enjoy the 
luxury of an air or pneumatic mat- 
tress, wc are apt to regard them as mod- 
ern Improvements. It Is. however, a long 
hark back to (be original blown-up bed. 
They were certainly known and used as 
early as the sixteenth century An old 
cut accompanying an early translation of 
Vogotlui A ®. ISll shows armed soldiers' 
reclining on an Inflated mattress, a bel-| 
lows being connected with one corner for 
convenience In blowing It up. The sleep- 
ing soldiers look as If thsy had entlrsly 
forgotten “war'i alarms,*' *> 


Legia NoCw 

Proposed Uasited Patsdt Proteethm.- 
Among the novel suggestions tor changes 
in the existing Patent Laws la one which 
would ooutemplate a more limited period 
for certain patents to run. It la con- 
tended that many patents are now al- 
lowed on articles which tho patentees are 
not In a position to uml themselves, and 
which they are unwilling to dispose Of 
to manufacturers and othors, except at 
exorbitant prices, thus tying up for seven- 
teen years devices and Improvements of 
various descriptions which, if procurable 
at reasonable terms, would be of use to 
the trade. The contention is almost made 
that there are many devices patented 
which show invention and are legiti- 
mately patentable, but which In reality 
have no commercial vklue. It Is sug- 
gested that a varying scale of protec- 
tion be established permitting the Patent 
Office, In Its discretion, to apply to cer- 
tain patents only a limited term of pro- 
tection, thus hastening the time when 
certain devices, useful In only a very re- 
stricted way, shall be given to public use. 
While these suggestions were made in 
good faith. It Is perfectly obvioiu that 
the Patent Office could not be placed In 
the position of determining the value of 
an Invention, a thing which Is in almost 
every case problematical The value de- 
pends upon the utility and demand, 
and thta cannot be calculated In the 
Patent Office, and to draw the lino be- 
tween inventions meriting full protec- 
tion and those which do not, would be 
Impossible Neither could an Inventor 
be compelled to disclose his conceptions 
to those to whom they would be most 
useful, since an Invention is the product 
of the brain and therefore the sole prop- 
erty of the Inventor. The present seven- 
teen-year term of absolute protection can 
hardly be considered too long for a man 
to have possession of his bralp child. 

Hm latematlenal Congress.— Prepsra-j 
tions are now going forward In Wash- 
ington looking to the entertainment of 
the forthcoming meeting of the Interna- 
tional Congress of the Union for the Pro- 
tection of Industrlsl Property. This meet- 
ing Is to be held In Washington In the 
month of May, 1811. The congress Is 
expected by those having charge of the 
arrangements to be the most Important 
of Its kind ever held. It will be attended 
by many distinguished representatives. 
The Treaty of Paris of 1883 will be up 
for dlsciiBston, and Important amend- 
ments will be made to that treaty. M. 
Morel, the director of the International 
Bureau of Berne, Is in charge of the 
programme which will be brought be- 
fore the conference. This Is the fourth 
congress to be assembled, and in ad- 
dition to those nations which adhered 

As we at the present time enjoy the lux- 
twenty Latin-Ameriean countries have 
been Invited to send delegates, and 
are expected to accept. As most of these 
delegates will be accompanied by their 
wives and daughters, a very large as- 
semblage will be prepared for. Wash- 
ington Is at tho height of Its beauty in 
May, and the foreign visltora will have a 
chance to see the capital in its most 
tractive aspect The conference of 
Washington will be known m a ‘Diplo- 
matic Congress,” many of the delegates 
being distinguished diplomatists and 
savants. The Department of Btate Will 
have charge of the congress, and the 
United States delegates have already 
been commlaaloned by the Prealdmt. 
They are: Hon. Edward Bruoe MOOre, 
Commissioner of Patents, chairman: 
Hon. Frederick P. Flab, of Boaton; Hon. 
Charles H Duell, of New York, ex-Com- 
miationer of Patenta and fonngr Juttioe 
of the Court of Appeals Of the DllMot 
of Columbia; Hon. Robert H. Parklnaon, 
of Chicago, and Hon. Melville ChtirCh, of 
Washington. The cooferenoe 'arjll coup 
mand the Interest of thS mniiutaetuwtli 
and taventors of tha United fttates itBA 
look to it for tke •ooompill^tiBf .0 
many refonna whleh 'sdn to fkg 
bonaflt nf ln|B»Bgtt««*l 


Brief iMi Mti 

c. s. Patak m 

United Btotaa twtont taguod tn IflO to 
numbered »80,17T. It to tfui^ tluit 
patent numbered one mllUoh will to*M 
some time In the late spring or mtir 
summer of this year. At onj; time the 
starting of a new serlea In order to Avoid 
the high numbers waa suggeatad, hut it 
has been decided to make no ohanfe, and 
the numerical numbering of the auooeed- 
Ing Issues will continue as befora 

Patents and PoUttoa.— Patents have not 
only induenoed commercial affairs, but 
have also bad a political force, and pat- 
ent litigation has, at least Indirectly, 
played a large part in the nomination 
and election of one President Ut the 
United States. Except for a larger re- 
tainer opportunely received by Abraham 
Lincoln in an Important patent suit. It 
Is doubtful whether he would have en- 
tered Into the Llncoln-Douglaa debates 
which led up to hla nomination tor the 
high office. The atory goes that Peter 
H. Watson, a leading patent attorney 
of his time, had charge of the McCor- 
mick reaper interests and It was decided 
to seek the survloes of Mr. Lincoln In 
a patent suit being tried In 'the Illinois 
district When Mr. Watson sought Mr. 
Lincoln he met the Istter holding a 
letter In his band. After a consultotlon, 
Mr. Lincoln agreed to enter the case 
and a retainer of several thousand dol- 
lars, a large fee for the time, was 
banded to him As the conversation pro- 
ceeded Mr Lincoln tore up the letter 
he was holding, and remarking that It 
required explanation, told Mr Watson 
he had juat received a request from the 
Illinois Republican Committee tor him 
to engage In a series of Joint debates 
with Stephen A. Douglas. It is easily 
understood that he appreciated the In- 
vitation and all the opportunity meant 
for him. Ho told bis caller that after 
carefully pondering the whole matter,' 
he bad been obliged, because of his finan- 
cial condition, to decline the invitation 
and had done so in the letter which be 
bad just tom up; that the retainer he 
bad just received put him In a position 
to render the political service desired 
and that he would write a different let- 
ter and agree to enter upon the debates. 
The rest Is well-known history. 

IVade-Harks and Imported Goods.— In 
seeking to protect domestic manufac- 
turers or traders as well as traders and 
manufacturers located In any foreign 
country which affords similar privilege to 
citizens of the ITnlted States, the trade- 
mark act approved February 20th, IBOB, 
In Section 87 provides that no article of 
Imported merchandise which shall copy 
or simulate the name or trade-mark of 
any such trader or manufacturer shall 
be admitted to entry at any United States 
Custom House To aid In enforcing this 
salutary prohibition, the statute further 
provides for the recording In the Treas- 
ury Department of the name and resi- 
dence of the maker, and the tocallty 
In which the goods are manufactured, 
and the certificate of registration of the 
registered trade-mark. While this priv- 
ilege is open to the thousands of trade- 
mark registrants who must be Inter- 
ested In the subject. It Is surprising to 
learn that the number of persons, firms, 
and corporations who have actually 
availed themselves of the privilege of so 
recording with the Collector of Customs 
since* the act of 190S, is only about 
eWbty. 

BemeAndent "Modern** Improvemaita. 

—Water beating devices Including hol- 
low grate bars through which water to 
caused to circulate were used In ancient 
Roman hollers; the original biokel-ltl'dlto- 
slot machine Is a thing of the middle 
ages; rotory englnee wefie knoym to the 
etghleenth century; vehlotos togtotavtag 
the distance traveled aw .said ;to have 
been used by the Ohtoew hiUdtodg «t 
years ago: tobacco toM 4«ttW|sM tot 
Aala -lielew toe 
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which will enabln tlu‘ operator wltlinnt nnj CtTBPlUOU TUNdH ~ .1 It KAH'rdN. Marlon, 
matbematlral procedure, and at a Klanre to N D, 'J'he more paitbular purpoae in tlila 
ileternilne the exact point nt which to com- caae U to give the tonga auch construction 
luenia* the new row. In order that the hills and operation that, hy their aid the cuspidor 
may be In a straight line both longitudinally may be graais'd, wiished, turin-d liollom up- 
and transveraely of the Held ward, If need hr, und leleased oi turned hack 

IlOtl FEEltINfl AI'PAHATHS fllAHI.RS fl uo'n.ul ismltlon, ns disli.d, without 

lIciwanD, It F 1)., No. 11. Itox 47, Exeter, Neb neiessltv of tin o|»Tutoi placing his hand 

The Invention provides an apparatus foi fe.-d- <’'>'> Hv upon tin- (uspldoi 
liiK cattle and imtre itartlciilai ly swine, which 
may be nrrauginl to regulate the rati' of de- 
livery of tin- focal, p.ovldes an apparntuH Heating and l.lglilliiK. 

Hrhon' Uic diior for dellvorlng thi TihkI muv Ih* lirUNfOlt — II L Ai ntcih, KmhI nouclns 

Mhmk Id iUitt iHNi* tlit‘ lnv(‘iitlt>ii nliitiH t<> H 
iHirniT of H U\H> uditpti'd to vimu n Hiiitahio 

Mtc»nil2(' It liud mix It wltl^ ii Ktilltilili i|iintitltv 
of Hlr lii'fon* Niipplylni; H t<» tli' hiirnlnj; 

^ — ■ I I ^ ^ foi Mprtnlnu n Htnoim of oil iiml tnlxlns 

[I It with u i»ri'hmlna!\ Hupjilv of iilt, tind with 

iw iiifiiDH for further iltHinIcKiatliiK or ntoinl/liiK 

the ull aad nitxlug It with Uu auxiliary Hupply 


llMte OWVdd br t!h« puUlBC XBOtXTtT PATXVTXS IVVIimORt. which will enable, the operator wltboot any CtTBPlDOU TUNOH-.I It Exsi-oa. Marion, 

6i mian WnwiBd the ehiMren of the Thw rolnmns are open to all patentaw. Tho mathematical yroccnliirc, and at a glance to N It. 'I'he more pattb ular purpoae In this 

' i-***_ e , . notlcea are hiserii^ by apeclal arrangament determine the exact point nt which to com- caae Is to give the tongs such construction 

XWrptlMW, ««1 WtplortTO engines ^tma on the new row. In order that the hills and operation that, by tbelr aid the cuspidor 

were devlieU early In the iMt century Uepartmant of tho sciwuitic ^ longitudinally may be grasisd. wusbed, turned bolic.m up- 

srheretn nwitlcin ‘WU given to pistons by — — ami transversely of the Held ward, If need be. und leleased oi turned back 

the emihMlon Of gun powder. In fact, an Th. w.iddy /nd., «gF.t,«»aU«.d b» A. tfairad noti feeiuno appahatub riiaai.its r; into its u»im«i iKwition, ns ,i,kii,.i, witboui 

e^iloaive engine wae patented In 1807 5r^.ra»,^i«wiHb.fm-dta*. fr'^^n^V,V.^ pravI!i:s"«„":Ura m::. Tw ' n^n "h. c^sX 

tn France to which a mteturo of hydro- ,«rtic.ui«Mv swine, whua 

gen and air was exploded and utilised to .« Awn.w.i "'"y i" regulate ihe rate or de 

move a carriage (practlcaliy an auto- nJltio ^ ™ovTy.,.s ""-■" "" w..d Mgi.ii..g. 

moMle). This machine even ignited K.L‘!Iaa, n^Trand A^J^nue! s y 

the ezploelve charge by an electric in operation, the brace llluatratcsl herewith Is burner of n tvis- adapted to spun ii Hultnhie 

spark. **''’’* placed on the foot and Ui« atueklng ad- emiihiistlble oil, such as keioHeni and llnelv 

_ ' , a it » i Juated with reference to the said brnis. prior atomise It and mix It with ii kmIIhIiIi oimntltv 

The Oovemment and the Inventor.-— to plaeing the root in th« shoo. Wlmu the „r air before snpplvlng it t.. tie humlng 

That the government of the United noxr.ie An object u t.. provide a hurnei with 

Btatee is not generous in its treatment ^ H .. I im'iins f<.i sprnvlng n Htrenm of oll nod mixing 

of inventors for the use of patented in- I I v ~r— ’ “ l"■"Hml““'' supi.iv of ui., mid with 

Jtt V — / 

port of a Cabinet officer. The Treasury / ' 

Department contains many instances of / ^ Jr 

the nse by the department of patented / ‘ ^ ’ "-S / 

inventions for which nothing was paid / /, . "jg , *' J 

.the inventor and patentee. In one case j / f I I I [ H-IZl. 

the patentee made affidavit that the use \L^ ‘ ^ ^ ^ ^ 

of hie formulas has saved the govern- moo femiinu appahatus 1^^ 

ment from $5,000 to $8,000 per year, and 

his chief made a signed statement to Jioor ciwvk BBACB. readily and gulekly udjual.d, and provides n 1 

the same effect. The Inventions made eonstmctiun which u simple, .conninhai. and B |||1 

by government employees and officials durable Ko far as pooalhle all the memls rs 

inolude nearly all classea and range 1" *” f«ee<i •how., m th.« engraving «re ..„.stn.ep.d from oil b.-kneb. 

. , i .j V vW • ^*'"t Icether of the liraee adherea to the* metal, the aldea and top, as well as the frum 

from armor plate, cartridge bel» and .^.s* much more ing channels heiow the floor of the trougi.s 

field stoves In' the army and navy snugly than with the stocking foot, then-foie heliig of sheet metal, while the rods, holts, and Illustration repri'sents n vertical 

through erasers and cutlery cleaners to the foot, when properly incased in the e«.ver- disk forming the loik foi till doors are prefer- ‘‘’“Kltudlnal seetiuu through the center of the 
the more peaceful agricultural Inven- '“*■ Pf^vented from plunging forward into al.ly formed of bar and plate metal ‘l' Vl«' 

<lv,> •eoatmoi.t of how MOWINC MA<’HINK-.M Ii Oils, Anlwa, 

tiona relating to the ir^tment of h g COEI4 AH— L U Tiu. N.w York, N. Y. Wls Thia Invenllon piovlrtes a (onslrucllon Machine- wnd Mochnulcal Bevlcoa. 

cholera, and the inventions nave neen .p|,jg invention relat<*s to certain impruvementa wherein la provided means for driving the M'Ml’ - I’ HA IIm'KHI. and F t' 1 ’ihiicr. 

connected with practically all of the de- m that type of turn-down collar in whtrh the mower knife. pruvld<*a a const riiel Inn wheiehy Hbosbuiie, Idaho This pum|i oisrates from 

partments of the government. The list ''‘‘ar position Is so constructed as to a<‘parnte the carrier Is rapidly actuated to answer the pneiiniatlc pressure, and Is donhle acting .is 

of nntontana enntalna manv xvflll.knnwn the necktie from the head of the <-ollar liutton eipedWnces which ailae In llie upenillon of Well as dir.st acting The exhaust air Is util- 

^ "* ‘P“ '"'‘"f ''"•'bines of Ibis chanuter. provides means l»<H In aiding In the lifting of the water 

names, including General Anson Mills, mjnred while being movet lengthwlao paat the for ••.mneding the draft ineihanlsm to the '■'lumn s<, that tin* full effet of the 

U. 8. A.; 'Willis Moore, Chief of the collar button In adjusting or tying tho tic cutter bat , and pmvldea un operating mech- preaseil air Is obtained All driving or lifting 


of air The lllustratboi representa a vertlc 
longitudinal aeetiuu through the center of tl 

Dlachlnea and itlerhaulcal Devicea. 


Of patentees contains many well-known 'f'"" b‘'"0 ’•"•c" 

, . 11 ttitt ll* orilcr to prevent the necktie frinii lieliig nmcblnea of this 

names. Including General Anson Mills. while la-iug movd leogthwi*. p«.t the for e.mne<iing the 

U. 8. A.; Willis Moore, Chief of the collar button In adjusting or tying tho tic cutter bat , and pi 
Weather Service; General A W Gren- »noB l.ArR HETAINEB.— F M Wiu.ia, «»>•»'“ f'"’ rdproca 
ly, U. S A.; General Wm. Crosier, T7 New York. N Y. in this conatrm-tlon the in- 
8. A.: Admiral Hlchbom. U. 8. N.. and ventor provides a member which la »ecur..d to 
_ ... . the body of tlie ihoe adjacent the upper edge 

numerous other officers of the army and an 4 ^ ,H,natntct.*d that it win re- nivKR hank im 

navy. While some of the patentees have eelve and reaillcntiy retain the imw of the and A A Enimi*. 
reaped a reasonable reward. In many knot in the shoe lace, and !» imrtiv omecnksi n»n r fers to a de 
caaea absolutely nothing has been paid ‘‘"■'"‘■y. «•»> win ludei-adentiy receive tuo .'’““b oi 

them In return for the exercise of their *“"* *'*' wrhieh also n'my he' 

Inventive powers. All this Is now Kleetricail Deviceo. uf a river or sin 

changed by a recent law empowering the TEl.EPfiONE MOt'TiiPiBf’E — I. htbin- p'"*'''* 

Court of Claims to act to patent cases New York, N The muuthplei-e has screen on i 

againat the United States. U|mn its outer iHulfdieral edge n strangthenlng ..'i^rant irratartcV' 


Court of Claims to act to patent cases hbb«*H, New York, N The mouthpiece has scrc-en o" t'"' outer side and a flno- 

nwixltint tho TTnltod Sfatea Uiion Us outer iH-ilfJieral edge n strc*ngthenlJig ""'"hea one on im inner side, wheieiiv the 

against the united states. ^ ae,mrate from the In u gradual manner 

Shaet Aluminium. — Sheet aluminium, mouthplere «nd Uetaehahly connected there- I’ai.MITIN 'WATEUITtcioi'TNtl ('((M 

Btatss the American MarhMtt. maken *'«> 'I'l'" Invention Ids immnting ‘^Nn I-HOC'EHH Kult M VKlNcj THE 

... a ... ^ ^ u|Hm tbo mouth to tiu* aliovo HAMK— K Mak, Nf>h >otk. N ^ IIiIk 1i»- 

better vise Jaws than either copper or ^ pmte -nilon ,H*ri«i„s t» n ,.ou,H..md and th. 

braaa it can be obtained In any thick- having suhstaDtlally the form of a flat ring, method of making tin* same, ninl more laii 

ness from machinists’ supply houses. and adapted to dlaplay legends. Including tele- tlciilarlv relates to tin (rest «f palmitin 

phono tt<idrt*asea and niombi*rs — tlila plate hi*lng *“ n *">■•<• "nd non oh'nglnoiis cuinllilou, so ns 

The Tungsten Lamp on Railroads.— normallv locked In position by aid of n lock- to nmk.* us.* of it as f..rmlOK lln* lacs.* foi 

In tho Vole SHmltfic Monthly the gen- lug ring waterprooUng rompouinlH nsso. hit.il with nthei 

oral superintendent of motive power of EUCi'TKU AI. fuhe tonob ~a m Dob- "" 

the Pennsylvania Railway states that •'"> ” Fai sbi. Ht Anthony. Idaho. “ 

„ , The Invention Is an Improved Inaulated tongs fl MP - 1\ H HAnov, Knn lllego, f'al 

there Is no doubt that the tungsten lamp h,„rt-gripper for holding and handling de,- The object her,* la t.. piovlde a device .*spe 

will replace the carbon lamp for train- trlcal fusea or devleea aafely. lly aeixing the clallv adapted for Introducing pickle Into 

llglltlng work The success attending tta handle imrtlon with one hand and the ouf.*r •'>•"»<. caiwhlc* of use as n measuring 

uae may be attributed to the develop- •••"•««" W"’ with the other hand. '‘y!”' JhTr' tn' 

^ It J HI. A 1 lA M n tJm cum inHy Im» rotntt^] «$i mjulrcd to o|M'n HmuhI to bu )»uiiiihh], Bud whi’iv'in th» 

ment of the so-called "hot circuit.” By quantity of liquid eject<*d at eneh stroke of 

means of this method, instead of turning bhjn.-a. V. nimti., Kngio- 

the current completely off from the lamps wckkI. N. .T More nartleularly the invention '""'">1*1 hum pump for use In foi dim 


ilsm for reciprocating the* c*uUer bar, pump rods opi'rat.-cl from th.* surface are 

ellmiuoted, and th.* uetion of th.* piimii Is ixin- 
trolled by a lotatnlde lather Ihiiii a reelpru- 
Of (lonccral Intersot, latory itiemher As the eolunin ralaed hy tho 

RIVER HANK IMlOTEFTOIt — T W MaxST I''>'”I> 1« « loixture of air und wnler, thi*r.* will 
id A A Ehimi*. Fowler, Polo This Inven- I"* water luiinmer ill th. .*ii(l .if 111.* stroke 
>n r<fers to a il.'vl..* adapt.*,! to he UH.*d to CURHENT MOTOR —.Iammk 11 Mabtin, Blti 
otc>rt the hank of a ilvei, stream, or othir W.at I.yiin Htri'ct, Hprliigth*ld, Mo The ohJ.*et 
dy of water fuim h.-lng wash.'cl awoc, and .«f this lnv.*ntl.in Is to pr.idde a motor adapted 
ileh also may lie us<*tl t.« .hniiK.' tin* i hauuel t.) lie latrtlully auboierg.-d In n running stream, 
a river or Hlr.*um II provid.'s u boom which will dellvei a iiutxliiiuni of power, aud 
kleli will pi»(.*c't III.' hank, with u eoarai- w’hl.'h will r.*taln Its partially suhinergi'd poal- 
i*ahc*d scr«*en on tin* outer sicl.. and a flno- tlon r.>gnrdlesa of the d.*|itli .if the water The 
rabed one on th. luni*r side, wheiehv the engagement of gr(M>vi*d wlieela on the ends of 
rii*nt Is retarded In a gradual manner 


.1 «. -b.i Br z , “ "I™ : 

s.in ol as metliod, l.n.l .1 tnmlM ,li»-t1uc M.m.-V. V. Baffc. ! 

the current completely off from the lamps wcsid, N, .T More imroeniariy the invention ' 


when light Is not retlnlred, the lamps are relates to a sign in which each lett.*r or char- 
merely dlaconnected from the main bat- "" '• •"’Peyt" '•'1''I'M1 

.a . , j . . .... . 1 ki Im detachably secured to a frame or aup- 

terlea and Joined to one or two "hot clr- Kaei. letter is formed of a piuraiuv ..f 

cult” cells, sufficient current being thus mcandeacent electric lights, and the letter 
passed through the lamps to show merely blocka and fram.* are ao forim*d that when the 
a toint red at night. This arrangement *'•**«' hi...ks ar.* piareti m |M,siti.,n. ti..* .*iec- 
. trie connections t.> the* lights are automatically 

mlBimlses, the breakages of the filament 


mlBimlses, the breakages of the filament eomp^teX *'* **" "**'^*' ' 

Blaetrie Lights for Dn^non.— Bloc- 
trie lights for drawing boards in an of- •* »«rinora, 

flo« th. w«ric^ntr« Iccnw WUHf.K llRKASTED III T.I.BIl FO-rTON 

ftee udiare the work requires very long i. Fhickasba, tikie. The oh- 

drawtogs, states the Bnoi^Mring Rreord, ject lien* is to provide* n devlc- having a aortna 
are guspeiided from .wires struhg bdlow of trBnsvc*rae rods to which r 
the eelltos parallel with and directly f""' which 

ovet the boards. The cmtosctlon. are 

token from oonvsnlent celling outlets and The individual gin nns may 


aodeacent electric lights, and the tetter BANITAHV I'If.I.iiW — V. Ranncm. Kehnuh- 
cka and frame are au forim*d that when the Hcoke, N V Thla pillow eoiiipi Isen n akeleic.ii 
tor hlm-ks are plBc*c>d In laisltlon, the i*ler- ffs""* having Inwardly vl.lctliig .ml Hiip|...rt« 
c connections t.> the* lights are automatically f"' the pillow eovei*. the au|ip<irts li.*liig Iiliived 
aplctc*d. to fold against the* l.nsc* of the finme, and 

provided with spring nienilH*is nvriiiigecl to 
Of IntereM to Vanneiw. tnnd to swing th.* .*n<l frames ..utwnidly when 

■)OTrHf.K llRKASTED III T.I.Ell FO-FTON >•l""■"t^vcly B.‘t up 

N.-.1 I. llAKT. Fhickasba, Okla. The oh- WEED EYTERMINATtm C! E WlMTNRY, 
t here Is to provldi* a device having a norlM IcBnc. H. D Aim.iig th.* piin.-lpal ohjecis 
trBnsvc*i*se r.jclH to which the gin riba may which this liiventloii has In vl.*w ar.* To pr.i- 
itttnch.*d and from which any ono of a vtde an apparatus. h\ th.* .ip.*rullon of whh-h 
tnlMT of ribs can bo conysnlentlv renioTod h<*nda or h.>c1les of w.*.*ds may la* pl.>rc.*d 
;l\..Hl dlaturhlng the. other rllia In the row. «“<• have liiacrt.-d lli.T.'hi lime* or saliferous 
I* Individual gin rlha may ho attachvd or mntorlol <.f any sulluhl.* eharaeter falul t.i th.* 



the lamp oordd are permanently tied to detached without necoaaltatlng the aa« of plant . •« l'rc.vl.le un apiiicraliis for the 

nf 9MwDff tb« latter ^rongb th# nail ^ d<«ired Ana ootirfiy out of wa 

■MWt cord htttlgi from tii# In- Aecurod Jn «uoh tMwltlon and thuR Adaptod for Honvchold TTtllltlAA. rlmJu bolt loadH fi 

, ihlauir to allow the lights to be dropped ««<> m »t>y manner nqulrcql. The baadle la rONDIMENT IIOI.DER T F I.act, Hlonx eonneet with . 
Wtto etoae to the hoarda, and. enough ““'‘fl together by The invention U an improvement utliuing power 'I 

hetweea the Inanlator and ■* in that rlnaa of c*ondlm.nt-h..l,lers which are view of the Improv 

milM -*-« ihot tha llahla ha' * BOcket In the end of an a^acont aee- pn,v|d„t »iii, two or more rompartmenta BARRBt. TRI SI 

WWW .g«g to that the 8|ffiU eaa be Uon. Theao aec*tlona may ho \ia.*d Interchange- adntitc*d for h.dding a eorr, a, smiling numls*r INO MACHINE 

vtoOWgl'A owmlfiaritoe dlStoBOa ktong the *My t® ed^pt tho knife ^r «"« »■ • •eyth,*. of dlin>rent rondlments. surh na salt and pep- Dorlncourt, eSravK 

yini, witf tUtlM be plamd dirwitty over f **• PtlMoety vut*®'. *”«* "■« in per AII the principal parfa may lie struck up ventlon r.*1at. K t- 

Ufiiuk Wtthoilk' towoc the “***" <W*rteni. nnt of thin aheet m.*tBl and the partition may (which term la t.> 

i T ft , . - COhN PLAWTER.— J. Vlinoif. gpohanc, he Inoerted and held In place without aoldei- all articles i.f .•..ois- 

. *^?^^*** ■wash. The purpose of the IiiT*ntloo ta to ing or riveting solely by menus of the Inserted Is appllcahli'i and 1 


Inaurea that each 
tiri'ly auhmerged t 
entirely out of wi 
clinlu belt l.>nds 1 


jfiiwvtoB to sttachment M com itoatera,] 


I BARRBt. TRISHIN.; \MI HOOP DRIV- 
r INI) MACHINE ( imiiis W HriAiiaocK. 
- Dorlncourt, OravK l.se.x Euglaud This In 

1 ventlon r.* 1 ati'K t» tie of .-iisks 

f (which term la to I"' iinili'ialooil na In. iiidlng 

■ oil artlcl.is Ilf .•iMiiieraBi* to which the Inv.-ution 

I Is appllcahli'i and has for Ita object to enahle 

any numh<*r of |s*rmani'nl hoo|M to be fixed la 




SCIiaXIEIC AMSaiCAN 




niiv puKllUin OD a cMk and arltli aar daaltnd 
iii'Kii'i' of t)Kbtop«a durtug tbe proakaa of aa- 
Hi'iiiiitiuK aoU iM-udlng tbo atataa la a traaalag 

WATER WUMEL MBCOAmBM. — T. A. 
Maciminauj, rtIfloQ, N. J. In tbu preacnt 
IMiti'Dt a watpr wh«l la rotatably mountad on 
It iialanrp arm and ia arrangtid to b« awuna 
downwardly Into n running atruam or up- 
wardly out of ongagpmont of tbe atraam by 
moana of a counter-balanro on tbo opimnlto 
pxtTpnilty of tbo arm. A aooond wbool acta aa 
tbo counter-balancing weight ao tbat cltbor 
wbool can be awung op or down aa ocoaalon 
duinandi, and uoo can ih> bud of eltbor wtaeol 
aa n motlvo power. 

ItUilBBR TUBE CUCANBR-T, WiBCJi- 
MiiMg, Albany, N Y Tbo aim In tbla caae la 
to protlda a cleaner dcatgiied for thorougbl.r 
ranxiTlng tho acale or other Ineruatatlon on 


RaJIwnya and Their Aroeonorleo. 

RAIL ANTI-CRKFI’INd DEVICH — .T., 0 
Woi,F», New York, N. T. Tho Intention of the 
liiTontor la to provide n new and Improved 
rati antl-creeplng device, which la aimple and 
durable In couatructlon, eaally applied, and 
arraurHl to prevent creeping of th« ralla in 
the direction of tbuir length incident to the 
action of tbo wheel of paaalng tralna. 

Pmthlnlngr to ReerMtUon. 

OBSERVATION ROTlNOAnOifT. — VntOmre 
II IlAVtaoif. I* O Box IftOI, Ooldfleld, Nev. 

The a tIhiHtratlon la a aide view 

of tin nliaervoflon roundabout with arma ex- 
tended, the device being eapeclally adapted for 



A Tbxatibk op Eldotuc Tubort Aim the 
PMffluut or TKc Umvkwu. By O. W. 
<le Tunaelmann. PhlUdelphla: J. 
B. Llpplncott Company, 1910, 

The modem development of oleetrlcal theory 
baa been extended over tbe entire field of 
jthyalcal phenomena, for which reaaou there i« 
a coamlcal aide to thooe reacarchea of recent 
yearn which have given ua our new electnm 
theory. Throughout tho work, tho conaldern- 
tlon at experimental detail baa been avoided. 
The aubject haa therefore been developed from 
the physical rather than from the mathe- 
matical point of view ; and except where It baa 
been poaalble to arrive at the required reaulla 
by quite alnipln and elementary matbematleal 
niethoda, phyalcel llluatratlona and explana- 
tlona are employed in place of analytical 
demonitratlona. On the whole, the anihor haa 
attempted with a great de«l of eueceaa tho 
very dlflleiilt task of presenting in a form 
which will ho Intelligible to tho ordinary 
physical Btudent posseiislng only an elenionlary 
mathematical cquIpmenC, a connected outline 
of rosea rehes whleb cover many aclonc<>B. 
flturtlng with a chapter on fundomontal elec- 
trical phenomena, which may be commended 
for Its simplicity, the author paesce to a dlo- 
ciisslon of units and meaBnrvmcnt. Next ho 
dlscnssea the meaning and poaalbillty of tbe 
mechanical tlu-ory of electricity. An Important 
chapter la that ou the other. In which wo find 
not only a historical review of undent con- 
ceptions of the ether, but nu oxeellent discus- 
don of the contrlhutlnns of modem scientific 
men to the theory, so that when wo come to 
conalder the chapter on “The Ether as a Franu- 
work for Absolute Motions," tho reader it well 
prepared to inidersland tbe place which the 
,etl«>r takes In modem pliysiral conceptions, 
and to understand the relations between tbe 
ether and moving matter. Modem discoveries 
In ionisation arc well handled in a chapter on 
“Oonduetion In Osacs and Dielectrics.*’ In the 
eighth chajiler, on the Faradsy-MaxwcH theory 
end the eleciron theory, the autbof has per- 
liapa done bla boat work. It is no easy task 
lo preoent tu a form which will he intelligible 
to tbe ordinary student, a connected outline of 
(he Forsday-Uaxwell tUeory, aa developed in 
Maxwell's great treatise, as well as the various 
sleps which liavu given ua the electron theory. 
I'srliaps from a popular etandpolnt, the most 
iDteroatlog chapter In the book is that ou 
radlo-actlvlfy In stara and nebula), in which 
the author has made excellent use of the dis- 
coveries of Rutherford and Soddy, and the In- 
vestigations of Darwin and Potneard, No doqbt 
the most original s<-ctlon of tho b^, both in 
conception and treatment, is the chapter en- 
titled "Tlio Place of Mind in tho Chiverec." In , 
which the author extends the ordinary methoda 
of physical inquiry to invostlgatimi of tbs 
nature of tho primal IntelUgenco as tbo logical 
outcome of the development of electrical theory 
Into an apparently all-ombraclug theory of tbe 
material unlverM-. Most modern physlcis 
have regardfsl the existence of forces i 
lielng entirely iH'yond the reach of i ‘ 


Utle. it la bis grsat breadth of tIsw and tb« a dtractoiy to 
many movemonte in wbluh hs baa taken an in wh«fi atatoak nmitioir'' m 
active interest, and to wbteh be has lent his Thera la in addition « gsoiP»|htt4l IfiiOg 
authoritative aupport TbeM facts are rs- which baa been coUpllOd With tkli fvaattlgt 
fiectad in tbe table of contents of tbe volume posstbte care^ It fto^ by BlfitMt cthM» fiM 
before iM, which ie a collection of eosay t, post oOeea aU “of tbe Mune* ' lA tb* 
many of them originally placed betoae tbe making It saiy to, dud .quiqhl^ tAy l|aW 
public in Ibe form of addreues delivered Tbe amount of labor in eoatplUng g 'bOOb of 
orally before various asaambllsa. this kind, to say nothing of ih« prlhting of 

Tbs first essay, the title of which has been the same, is altnost appaUng. It k pitetad 
adopted also to name tbo collection aa a on very thin, opaque paper, and ^ volnyse la 
whole, glvea na an inalght iato aomo ind- bound la bandaome led dotb. It WUl gforo 
dents in the author’s private Ute, and saps- useful to every library. 

dally In the early days Of bis esr^ whsn hs th* MnnmtS WT TSB BiltSOOTmi OWnWIX. 
was hoglnnlbg to r^p ^e first tratto of bis THE PlOYIRCt Of NgW YOW- MO- 


was beginning to reap the first tmtts of bli 
now universally acknowledged genius. Bipe- 
clally for those wbosu privilege it has bean to 
come into personal contact with tbs great 
teacher, aa it wa* ours, there is a docuUar 
pleasnre in being allowed to thus enter Into a 
knowledge of lome of the more intimate 


mlnlatratlon of Fnuioil Lov*!^ 
1668 to 1678. Bditod br Ylctor »«i«0 
Paltaitn, State HUtortaa of NMr , 
Tork. Albany, 1911, dto,; W6 fip. 
This is an elaborately nnaotntod ladiiDW a»> / 


thonghts which are closely bound up with by • bedy of oouatsml gM lUnte 

Ostwald's persons! ss well as his public life. documents. The book shows otndttton 

aometblug of the same spirit is felt also la 0«tor and tho mgttgr paw 

reading many of the other essays under tbe I™*®** ** ***“ WatorlonV lavortggioe- 

cover of this book. The slgnlfioance of tho *» *ll* PBh- 

UMe Is understood when it is given with its He»tlon^^mety acenrate. Tba ho«k fWMf 
context. It to a partial quotaUon of Goethe's beauttfUUy gotten up and there to a moat 
saying. "Whst to thy duty? To obey the de- ‘ntorestlng map of Manhattan latoad ansented. 
manda of the day.** • manuaertpt ; thto to to a pockot at the 

While the first essay to given an endre sec- I**® ***• ***** 

tlon to itself, the ruinslnlng papers are cUaal- ^sw York to admirably condaeted, 

tied under seven sections, each comprising •“* *'‘* “''*'** volumes which We havk had 
dlscasalons centering around anme one of thoae *'’* Pitoaure of reviewing show that the work 
many topics to which Ostwald has contributed *•**“'• *• ^**>6 has been well done, 
thought and action. DKYIRQ Maciiinrht ANI> Pbactior. A 


many topics to which Ostwald has contributed *•**“'• *• ^**>6 has been well done, 
thought and action. DKYIRQ Maciiinrht ANI> Practior. A 

Tbe aecond lection to devoted to "Oeserai Hand Book of tbe Mfichtnery a nd 

Energetics " It to perhaps hardly too mnch to PractloH of Drying nnd Dtoloogtlng, 

«ay that tbo all-importance of thn energy con- With Claaslfled Dawrlption of Ingtll- 

i-ept to a dominant note in nearly all Oat- Ifition, Machinery and Apparatua, 

waid’s writings and reflactioua. It would bo By Thomag Q. Marlow, NeV‘ Tork: 

aurprising to find a book such as the one here D. 'Van Noatrand Company. London: 

discussed, writlan by tbe eminent German Crogby Lockwood A Son, 1910. 8 VO,: 

chemist, In which tho energy concept did not 336 pp. Price, |6. ' ' ' 

^ ,.0 . ^ 

theory of aclence^ «nd dlscusM foch toplci (,( tecb&lcal UtArature where the hooka on the 
s. the ctoeMflcnUon of the mdancag the reto- 

turn Of theory to practice, the "tochnivta- of Forttto mwn thT^rJ^Inr^^.^ 

'l7mo^r;ut^ffli\lv ch^^^^^ ** ‘- *"**™«to. 

Olie fourth secUon is headed •‘Psychology Mm’^nl<^*votoL*^'lto^*Jrtto tV ***i ?m H * 
and Biography." Those fsmlttor with Ost- “d^Tte fordrylSi Md^^c^SnS^JSj; 
wald's works will know that be hss devoted this a^Ms the suW«-t win ^ 
considoteble atudy to the psychological phe- over^’^’^ ^ie 600^^1*17 m 
nomena presmUsl by tbe life htotor, of tbe nagravtag. and dlJrama -Tto su^ to 
great plon^r. of science Befl.ctl«s of this roLhlyTvidJd l»nba?ter. nSeb 
nature, aud a aomewbat dlverae aelection et d rvftfg ' hV ’ % 

other topics of psychological content, form tho ^tlon; then the aubject of i^anloal ' 

subject matter Of thto section. The last paper „ nat, 

• Moettotby Of Arrhenius, one ^ Ov^ald's Tbl, j, by , ehapter on drying 

^ ov.por.tloa: a. rh.pter on ofH? 

“•?h^Hon de.,. with question, re,..- ?:jn‘o“?.nrth\-^r 
Ifig’ to arte* acl<^nccs and clvlUaattoB atid vome tnrlal imteiiAtinna s«ntn« tm «easi * 

of the problems which ttelr modern develop- atteuUon. ^ere 1. ap e«u)to^t ' 

“T! ^ "^'"1 *" bibliography contalulng referencea to tecbntonl 

entlridy to the movement for an international literature and a complete ghtssMy of lemM, 
'"'''‘I** 0"*'V*'‘* «" '*'>■ At the back of the book thejwaT torty-thtee 

thuMasIlc advocate and sunnorter fn, „.m« advertising, giving useful addresses 


> cornuon of papers on the special book of this kind advertisements sro 
Instruction. Among these tar from being n detriment, 
of German and Amerlcao 

peculisr Interest to us in Hraton’s Arruai.. A Commercial Hand 
innot bo valued too highly. Book of CgnadR nnd Boards of Trado 
pinions sad impressions of Register. Seventh Tear. Toronto, 

cstloos far sbovu the ordt- Canada' Heaton's Agency, 1911. 

tb the subject. 12mo.; 640 pp. Price, t1 ; postage 

last seeWon sgsin contains extra. 

. respects The infomistlon which s bustoess man re- 



„ „ “ ‘ llaiDboulllct ; r'hanlllly, and Comjdegnc. ' 

™ ll'uettellouM are charming, and the littl 

mneen Nel, As tills atteehmcui U particularly happy. Like all books 

id It Is adap e.l to .support the rear ,,.v I. <- * Co, the hindtng to 

l!if ftutomohiii*. wUii tlio whofln partirnla* AUre^'tfvPy the comhlnatloQ qf 
"'I. 1“ ‘In- green and cream harmoiilxlng beautifully with 

lold In M.-tloi.nl coiita<t wltt th.i ,|„,b aud Its gilt stamping. 

the Biitoniobll.. driving wheels, the _ _ , 

vbeels iMtng keyed to n shaft on J^'JW'KKriRO DRS TaoES. By Wilhelm 
mounted a pulley which may be con- Ostwald. Aka^mische Ver- 

means of a belt with the machinery lagagesellschaft, 1910 Svo.; 60S pp. 

to be driven. . have Is-fore us another roltime from Iha 

BirTt’I.E GEAR. -P. V. WniTUAS, Walker- Prolific and Inspired writer who, 

vine, Mont In the present patent the Inven- "f" '’ f'T Mm«)lf the hlfhest ^ta- 

tlon I. an lmprov,)tfient In bieycle-genrs, and 1 ™ "" *»• 

the object of the inventor to to pnrvlde a drtv- T 

In. n n.t....ln Al.. nnV.Mn. ..snnb I’""* doVOlcd hIS PMlto StrOlIgth tO thC , 

!Sft to repl«<vd ijT oUlIatlag^bow levera, **<«•««. Then, j 

and Wherein a slmpla form of gimring Connects *■“ *® I 

the jkow lever, with the driving wheel "’7’''^ he impre«,lons gathered to pertirtng 

I • book hy this ramarkable man, Oiat one Isj 

Norn -^Copies of any of thaae patents wlU tempted to exceed the limits wlfbln wbteh such 
be furnished by t^ fictaimnc Amfifdis tor s review ss this must necesnrfly b* framed. : 

s-ss," as- M'STisaiiSr sr*'s ^ s?'s«"s,'isirss,i;i 


first psrt of the book The In- 
hi-en compiled from the latest 
submitted for revision to tho 
Intents of the Uoinluion. 'Aa. 
e register conutna d«seri{iddA> 
notes of Iwards, ogering Inveat- 
idividuals seeking ejpployjnant. 
mine of stattotlcai Intorstotloa 
nomlulou of Canada, 


PatentsF' 




isslons, and raised by character and clrcum- 
ince above the level of the petty common- 
plaees of life. 

Who’s Who ih Amrsioa. Vohimo VI. 

1910-11. Bdltsd by Albert Nslson 
Marquis. Chicago; A. N. Marquis 

A Co. 13mo.; 8488 pp. Price, $B net. 

Thto to a biographical dictionary of notable l!IT»l»Nt■.«s^l«o.»^4^.a 
living men and women to the United States, Minn * Oe.. ggt Wiwiidernr. New Vetk, 

I revtiird ftad relwtted by BMlosrd* It aluui to y lo F WwoliliiftMt 0« C#i tn Ngi 

I irtve a brt©f p«rwma] Rkoteb ct mrf Urlnf ^ 

IZrorTh-revl^nl roThl^-p.*?- 

Ismisllty of general iDterest, and tells Just the g praa OHMm* m to tbs prebabi 
things every inteIHgnit person vranta te know MlUyef on tnvsMUm Will be toadUy if 
I about those who are most ODOSpienoiw in , tovrater tonSsbtiur ss «ttb amedaler 
every walk of life. A valnahle featnre of * brls f deseSltaioB of Mte deviee togw 
I the hook wiH be found in the addneses ap- ^ ■**'?* *‘^-**!****P 

pended to each name, m tbat H to ah ofi^ mms^ meeK on msMc wni M qs 
I rivaled list fer elrcntotlon if the bJgbest tdlHs tba tlMeto atosav In-Mwa 

!or patronage Is desired, AAdrtMWfi of lsa6i»6 
lAaiefleaas aM given in all iptitH df tbe wbtl6,. 

,Tto» tks.iic!o6.,<w»pi%is,Mt 't|6r ^ .Mitt- 

^ ^ fUTT^ |f y ’ nSSS 
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SCICTTOIC AMEBICAN 

Notes and Queries 


. fot f^osmsmt Kindly keep your tiuerlea on eepente iheeta of paurr when corresponding about hiic 

■vwwow ^ patonte. sulicriptions. books, etc. This will jfrcatly fscilitete answer)i.«r y»i 

0m vOMTCIV t/WTJ Questions, as in many cases they ham to be referred to experts. The full name and addref 

Jfe MYBON H LEWIS, CE. sad ALBERT H (bonld be given on every sheet. No attention will be paid to unsigned queries. Full lilul 

aM>bLElt,CE. OM«a, «6assas 126 asms- ‘ ’ ' ■* — ’ " ' " 

f*t—. AS.M. 

4 A am^ and 


isigiied queries, 
led on request. 



(12868) C. A. B. H. says; Will you n«t possible 


ployad in die man- 
ufadue and use of 
concMeanditspro- n wue, 
duets in ail classes sure t 
of modem works. "ii* 
Itisastaadoidwork 
of reference cover* .IL ^ 


explain to me through your Intereating the l.v In It, since Ire contrsi ts In melting 
bow It Is that we are nerer able to The reaeon for th.- popular and erroneous li.i. 
stars when they am cloaer than 10 or preaalon that pipes burst bj thawing la that 
reea to the horlaonl When 1 read that they l<«k when the Ic- melts and the wstri 
rises or sets at a certain time I am l>e«lns to flow. The l>n«k was In Ihe pipe 
insMe to And it because I eannot see while H was frosen It Is dlscovend when 
I It Is close to the horlson. 1 am almost the water iM-glns to flow, after It Is thawed 
lat this condition Is not due to eloud ““t Everybody knows tlmt Ke floats on water, 
, as 1 have noUwd It on the eleareat of •“<> henee must expand on fr.s.slng. It must 
In both summer and winter A The then eonttact upon melting. Tho rest follow* 
why the fainter itars am not seen to •• “ matter of course. 

jr fill Ihoy arc some degrees shore the ( 12374 ) C. H. says: I wish to know 


? uie Vinous UMI eastern horlson, Is that their light must tra- ci... r.c- 

concrete both »«rse a much deeper Uyer of air and la lost ^ {r^mJle^’piff hour bv the use tf 

much air the smith, and at 6 degrees JJ^lJl'rT'Them Is'^nTwH,* 1^ 

pw. indn^ kmda of cement employed .hove the horison the light must traverm- 10.2 ICtr n? th . 

m OOMbniCtiaiL oonc^ time. a. much air a. at tho mmllh. The air wfedmUl, exo^tmg Jou i.mke a a 

two and tmbng, watetproofing, colo^ and the ««rth la alway. laden with dual and '2ove ilth gnat iiniformi 

nsmtMin niLw falilM unrUnw J.s. water vapor, both of which alMorb much light. * u ■ 

“9 !5^,Va hinOlT Bive me through your Notes and Querlo. sneiiiouiefr till jou determine the nui 
capianatloa or, aiul a clear maght mn the tp,, temperature of steam at 10 , 20 , » 0 . 40 . bo, turn, your machine iiiakes for a mile 


aa p la n a ti o n of, and a clear inraht intf the me 
fundaaMntal principles employed in concrete ao, 
dedpi and construction. The pcacticai value 
of the book is enhanced by over thoty-live 
useiU tables, and concise statenmils of rales , 
and medioda. 

lh9p Fwmg, Die Sinking and Z' 
Maddne Forming of Steel 

Or XISEPH V. WOODWORTH, aahw <f 'Dim logs, 
yms rs y w s iew tad ties.' ;P>iaa». Dis. u«l Task assis 

iol£isr^^.s. ~ 

4 A complete and 


(12369) D. H. B. aayg; Will you Vuu must then eom[ 

kindly give me through your Notes and Qnerlnn aneniouiep-r till Jou 
tho temperature of steam at 10, 20, »0. 40. BO. turns your machine 
SO, 100, and 200 pounds pressure? A They "'btlon of the wind, i 
are respeetlvely 240, 2B«, 274, 2K7. 208. 324. lx* made for friction a 
888, and 888 deg. approximately on the Eahma- ^hen be rated. Of coi 


Star”^f. 
“S' Lathks 


TIE SEBASTIAN 15-INCH ENGINE LATHE 
maa . okme i,ow price 

The St hs nu a UUw Ca.. US Culvert 8I . rindnnall, Ohio 

WORK SHOPS a" 

of Wood and U«al Workers, with- 
out suuuu power, euuipped with 

BARNES’ FOOT POWER 
MACHINERY 

gwerpmflt on the" wn'r*? ' Stibrnm 
■ent on trial If dselreo. Vatalov rnt. / 


A HANDY I.ITTLB TOOL 

_jja==9Aa_ tosetbar-«nd to end-ln ax. 

iii«)ii|iiiNVimMisvii|ii'w tansluu. ^aa mw^bs of 

I r Fries SOo. a palp 
gM4 As- tUpatt eatales JVo. IB-B, 
nut L. a STABBKTT CHI.. Atksl. Msm.. P. S. A 


NovriTir:, vv PATrNTiD ah i icl c. 


(12870) A. L. aska: I have had some 
trouble looking up the chemical name Sodium 
auracblortde In your book known aa the i 
"flclentlflc American Cyclopedia,” wbltli Is In 1 
the iMges of Photography under the formaJa i 


(12876) A. H. P. agks how to ventllato 

shop window. A Take two sijuare pieces of 
a and draw circles on them to lit a Ove-lnch 
ovs-plpe elbow, aa sbourn In the dotted line 


.|r name of Faded rbutographs. 1 have looked for In cat, and ent the tin from the center to the 

IK m iNCCf thlB hook in my chemical dictionary, also cats- circle, os marked In the same drawing. Rend 1 

au^ «f • Dm, logs, and cannot And this name. Will yon the points back and cut oE to leave a flange 
• , *^"**1?*. ^ assist me In flnding another name for this of about one and a half Inches, as shown. Cut 

IS SO cheiulcall A. Sodium aurachlorldo Is a mix- a hole B Inches in dlnmeter In the floor of the 

■_ , ture of equal parts, by weight of gold chloride window close fo the glass, and another hole of 

complete and sodium chloride. It is used In toning the mme rise through the wall beneath the 
fBBClicgJ ireaiiie OO photographic prints. You can use the gold window, making on o|ienJng Into the street fit 
the hot and cold sodinm acetate for toning without the ple<-es of tin to these holes, and tnseit the 

«<i6>tl<>u of the oodiurii <hlorlde Tlie name stoveplpv as Indicated In cut. Placa wire nel- 
^nadunetonning ot „ ,,, ,,, chemicals it 

Itea and iron aito Js more froqueutly cathtd chloride of gold and 

finished shapes, to* sodium. "The Sclentlflc American Cyclopedia o i - i 

setber with the Voimulas" supersedes “The Scientific Amerl- Ij ojA I 

Inak. diew and ma. Cyclopedia of Receipts, Notes, and Queries." 


chiiieiy mvoived in (12871) C. F L. aaka: Pleaae quote mo 
,the manuiactlire of ■ Bat (In your Notes and Queries columul ot 
Idualicaia ftwamas '’x>re importaot papers on aeronautlra puh,. 
pi^r^ arw ^ ra|p"wv Ughod In the SciKNTiric AMuairsN Biipi-ija 
wmterchMi geable ^ ,p,,„ y,,, ,,111 

hot and cold pressed not tx’milt ot our puhllahlng here such lufnr- 
parts from bar and mstlon as you require. We have prepared a 
f ftscal It is a campreheosive and •p”’**' “important and instrurtive At- 

. u,«dr ivw .. wwel I*®*®* ®“ AvUllou," puhllshed lu the Si;ppi,u- 

i work, wntlen by an exj^ and ^ 

I fuBy on modem shop praetKe, pro- Uy mail. W« shall h. pleased to .end a ropy 
methods, machmet, took and detsib. of the list to any of gur auhsertbers on re- 


■mfmtsvr ri PiImM ArtMti, KflAlt. TmIi, IKm, 


BOEFT * OOaflFANV, rainagn. U. B. A. 


•ossy. msTMUto msa, ooi, ««• m. aim* bl, 

let U$ Do Your 

ilMBlfttdBriBt g,; 

TINLEY FARE MFC. CO.. |» State 


dunes, toob and details, of the ii.t to any of our aubw-rihers on r;. Jljlf t?;Tlo:\h^ 

' quest. windows frustiii' 

CfjsMjfjwwjf P, if* if th » I ■ (12372) T. C. W. gayg; 1. Will you the eoldeat weather. This priurlple, 

JoUnauTu rrocncut riununng unaiy lUte through tUe columns ot your keeps tho air In constant elrculatlon. Is 

BrR.M STARBUdC, siiAw sf nEadwa Hsdt^ pap«r what are the dlSerences In watts p<-r pie one. The air In the window (wlilc 

■ “ “ ivo, 406 pasw, 947 E s mi A m, candle of two or three of the well-known elec- Inclow-dl la colder and denw-r and hem 

trlcal lllamlnants, aay the mercury vapor, a greater pressurt- than thsi In the at»i 
fl Thk H a cnmnlrt e •"<* carbon forms! A. The carbon therefore forces Itaflf out through the lii 

” ^^1 !•-- filament Incandescent electric lamp la mado to the top of the window, allowing the co 

^practical treaw and f„n,„nio 2Vii to 3^4 watts per candle; the from the street to enter at the hnltoiii 

Kovers the flub)e^ or tungsten filament Is rated at 1 )« watts per one who tries this -plso will find It very 
(modem pkimbing in ail esndle; the Nemst glower lamp may be put faetory. but rare should he tsken In trli 
Iks branches, h treats IH wstts per candle; and the the floor not to c<iver th<- ois-nlug will 

CsKaiistiuslu /in tkn Naxda fllsiiient varli-a from 1 IB to 1.46 watts heavy article that will prevent the frim 
7 ** per candle according to else. The Moore tube latlon of the air 
jNDuOd work Of the ingj. |h> taken at almut 1 1/0 watta per candle. 

plumb'er and me and the mercury may be given at about 0.7 (12876) C. N. K asks how to 

theory underlying P®*' ‘■••'Ele, but if a reflector is a household Alter. A. ITw iwo stone pi 

^lumbinB devices an3 watt p<‘r eon- Jars, as shown In the accompanying engri 



iMnnFK * EXPERIMENTAL WORK. 
I IRUUCLo invsawosssvsmpsd. gpssiri uasbinerr. 
I. V UlLUao CD.. tS Franklsrl flrtsl Nta Tsrk. 


BTTBSWBBJ-n Fxperi Manufacturers 

IXL/ODCglV. Fine Jobbing Work 
PAna. siEAiNs t CO., w-m staineM av., rkiya, n. y. 


hiM’iilloits Perleclftl : 


(12876) C. N. K asks how to make 

a household fitter. A. ITw IWo stone puts nr 
Jars, as shown In the accompsuylng engraving, 
the bottom one being a water Jar with side 
hole. If It can lie procured ; otherwise. If no 
faucet ran lie usi-d, the top Jar can he removed 
to enable the water to lie dipped out. The top 


Inlumbnw dmiicM and "p®** **'*p ®*p* **** 

SHiiiio^ oevim ana revulU are to be ooueldered as 

^OpennOBA BOa com- avenge resulte with fresh tamps. With old 
O CII ICU dadr SS once to niaatents the current consumption per cnndle 
MBryoOe working in nny bmiak of the fls®*- 8 . Bome years ago I md that the tbeo- 
phenbiltt 1nide7i\ blBe yss ^Mf of IM Pr ntlcal eIBclenry of a carbon lamp was about I 
la tn a 'in nr ?-^l--- __J ® P®P ®®nt ; that la. only B per cent of the 

ttOeVCnaW BVeiy COOg^ nna praCtiM used was avalUbls os light, the rest 

t WWtn WE It of we lubjoctaof hot WntEr aupfw, Mug dissipated ss heat la any other per- 
dmllgHoB nod nngn boibr work. Anodiot centage tlgure available, and la It anything 
YnlttaUe feature ia die apedd **»* n«*® on tueaswork? a. The luminoua ein- 

<lr>su;»w -J clency of an Inrandeseent S.l watt per candle 

” tamp Is thus Stated In the new edlOon of the 
wmoa mow nra lUW nunOM na lony- "Btandard Blectricnt Engineers’ Packer Book," 
aeveo, otm hundred bemg hilpBgnplBlea, which we send for |4.- “Ths proportion of 
'fvkna dna%vn nxiaraaily far ihia boolc and <n®'V 7 within the vtstus spectrum to the 
' ahwlho —we tbodnm bml AmmL... total energy dlmlpsted In tbS tUament is about 
r?^ . 3.0 per cant." Tho topic la jiaeassed at gnatar 


, '/• - - , ' , „ (12878) F. B. H. aaka: Doaa water 1 fl 

‘ tMrm or meeo botum r™* when tnneD expand or oostimetl And whUo U 
i jT^ _ to possible to burst hydtants WW«h have been ' 

wC^Mnlg pOmpenOt IMI tO" (sosen, by thawing ihcui out to It not Jlkat as 

i *1 'JfiiioJl- wtf 11 i/nnHlfMli# dariSnw pssslble to burst s hydrant by bard treering? Jar ainst have a hole drllloil or broken In the 
, ay Wfllwsswww palw Watpr expands at the .nionwnt It freeses, bottom, and s small Bowerimt saucer Inverted 

nWMMHWnMaaMaBinaBBanBaalapaBaaiamiBaaim *06 tor this reason lee floats upon water, over the bole. Then HU In s layer of sharii 
g^^ It, to frosen the lee tfntraots by cooling clean sand, rather coarse. A layer of liner 

' Mr^Wxlne^ mwmWiMit*. lust ns any Otbor stone fews, . Ton win ase ssad, a layer of pulverised charcoal with duet 

■ few tktt, that a walsr htilt or hydrant to Mown ont then a layer of sand, the whole oe- 
feMa^.fe'i IwMfefe hat' M 'feawlag. It to' ca«riu aw-thim of tbs Jar. 


Rm Itai* Srisl' l^'a'lN 1^* la 14 iJirJ!^iS!¥I 

BAKELITE 


mnst have a hole driilc 
tom, aod a small flower 
r the bole. Then HU I 
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Our pillion ^Dollar Crop 


D -iE Report of the Secretaty of Amcultuie, recently iuued, 
states that the farm products of this county for 1910 are 
valued at the stupendous figure of nearly $9,000,000,000. 
4 In the mid-month February number of the Scientific American, 
we intend to picture the wonderful scientific rise of American 
agriculture. We are going to tell how much more intelligence has 
accomplished on the farm than mere muscle; how plants such as 
the cactus, which we once regarded as noxious, have been crm- 
verted into delicious fruit by scientific meatu ; how fruits have 
been created for which a name had to be invented; how the colors 
of nature have been changed at will and the flowers painted, as it 
were, by the hand of the scientist ; how the soil is vaccinated 
with bacteria at four cents an acre in order 
to enrich it with nitrogen. It is a wonder- 
ful scientific work that the modem fanner 
is doing, just as wonderful as that done by 
the astronomer in his dome or the electri- 
cian in his laboratory. The story of this 
wonderful work is to be told by men who 
have helped to make amculture a scientific 
pursuit; in other words, by the men to whom 
this country owes a large part of its $9,- 
000,000,000, reap<d bv the farmer this 
year togedier with his wheat, com and rye. 



Forty pagoM, priea tan canta. 

Opktfnm muUtAf, •,/nm litpuUuImn 


MUNN A CO., Inc. <PuUfaAcr>. 361 Bia«lw*y, Nnw Y«k 




A good many people believe that Education comes only from 
schools and colleges. 


’ It doesn’t. 

1 The most effective, most worth-while Education comes from 
a knowledge of human nature and a knowledge of life. 


And the best way to learn these things that are real, is in the 
pages of Mark Twain’s books. You have thought of him 
only as a humorist and philosopher. 


He is far more than this — he is first of all a Teacher, and you 
may benefit by his rich experience- use his powers of olwer- 
vation — learn human nature through his pages. 


MARK 

TWAIN’S 

WORKS 

Vo 


It had been Mark 
Twain’s ambition to 
have his books in every 
American home, and 
he made a great per- 
sonal sacrifice to bring 
about this remarkable 
opportunity — for the 
first time in the history 
of publishing, copy- 


PRICE 


In this new set there are beautiful picturejby FW, 
NeweU, Smedley, Thulrtrup, CUnedmit, Kemble, 
•nd Opper. ’ITie Wndingh In hch red rep eilk 
book cfoth, with tide lebeU stamped In Bold. The 

tfooke are printed on white entiqae wove neper, 
especwllynisdeforthieeditiaii. volume . 

U of generous me and bulk, (srjitiMh**. * 

MARPBR * BROTtOHIR 



NM^tkoflrstthMyea get aceaiplatt te* of aH Mark Tewhi’a 


hefereT IMaitaimi «dHian,imtae ooMplataea ineoiaene, 
wliMis«Mas,lqrtt«iHO,at$50.M). TMaaewadHian fsoaly 
$2SJ»-lertha»Rw l waei, Neear befAahaa a cepyripMad 

iMray aet at a tt mim* arthtr’a wato fema isaaed 


Hte Lilb in Hta 

(CiMUfMued firom pope IS9.) 
the drawers well aeourad to pravsnt allp* 
ping, and adda a pair nC heavy waoleii 
socks. 

If the water be cold, two sneh salts may 
be worn. If the depth to be negotiated la 
great, cotton soaked with oil la put In the 
cars or a heavy woolen cap polled down 
over them. Shoulder pads, it worn to 
take the weight off the helmet, are next 
tied on. after which the diver wriggles 
Into his heavy suit of rubber and can- 
vas, sleeve expendera being used by the 
attendant to make it possible to get Into 
the dress. Next come the Inner collar 
and the breast plate, which are secured 
with clamps to the rubber dress, the U^ 
most care being Uken in thla operation 
to tear or pinch the rubber. Vinally, 
the shoes are Btted on, and Ihs rubhsr 
gloves clamped to rings In the sleeves. 

The helmet is last to go on. and never 
before the valves and telephone had been 
tested. The attendants start to pump as 
the helmet Is clamped home. The helmet, 
of course. Is attached to tbs pump with 
a rubber tube, which is canvas and wire 
protected. No diver descends, after the 
helmet la put on, until he has tested the 
outfit for several minutes and found that 
his air supply Is sufficient and the pump 
working properly. But neither doss he 
delay unduly, for the position In which 
finds himself is the reverse of com- 
fortable. 

He is supplied with a life line, with 
which he can signal, should his telephone 
get out of order, and by which he may 
be drawn to the surface, should he be- 
helpless for any reason. He must 
take great care when walking about on 
the bottom not to foul his life line, or his 
air tube, and tor this reason must al- 
ways retrace his Steps exactly to his 
starting point, It he has gone Into a 
wreck or about any obstructions. For tbe 
same reason, two divers, working to- 
gether, must be careful not to cross each 
other's paths, 

▲nd when the diver has slipped from 
the float, dock or vessel where his attend- 
ants and air pump are working, and 
dropped down rope or ladder to tbe new, 
cold, dim, greenish, often muddy, world 
under water, be finds at once a myriad of 
perils surrounding him. Any Interrup- 
tion to bis air supply means death. In 
past, many a good man has died mis- 1 
erably In the spouting stream of water | 
which choked him from a broken or cut 
air tube. To day, all good diving helmets 
provided with a check valve, which 
prevents water entering from a cut tube, 
but tbe air in a helmet and dress would 
a few minutas were the supply 
Interrupted. Divers may be lost In a 
wreck, may be overcome from pressure 
or apoplexy, or may have perils from 
without to contend with, especially In 
tropical waters, where sharks or croc- 
odiles make the diver’s life a matter of 
terror. Sometimes tbe life line may he- 
entangled In wreckage that It 
must be cut, and then there Is danger of 
the diver not finding his way back to his 
boat or float, especially if the bo^om la 
muddy and fouls the "seeing.” But tbe 
,reateat danger of all, of course, Is that 
tbe tube be cut, or the diver faint In 
se, be is in desperate straits. If 
the man handling the life line "feels” 
anything wrong he will haul the diver 
up, willy-nllly, and regardless of tbe se- 
vere bleeding at noae and ears which will' 
result from too ri«ld a rise to the sur- 
face. But If the diver be Inside a wrack, 
or if his life tine gets tangled In meek- 
age, such hauling would do no good. It 
la in BltusUons like thase that tlM slen- 
der connecting link of telephone wire 
mesns so much to the men who risk ttolr 
lives far bensath the sarihos of die wntsi-. 

Of tbe deadly dangers lireai sl>S3*k afit 


One VrtU.Buaea «s typloal. Ik «« <l;oia by 


r a ear*' i 
IpnWiM 

I '•dveouurwi i 


wrarii and ivir«Hikin|l 


sMigsr tfiho 'wd A ’l»s lino. jig ’ 

Stssed a WletifiAhO. edU tell Iwii, |ite 
story mlgbt h»ve bsea dlffilrwt, tetf his 


tion of that InstraaMnt to dtring. 

"It was in tbo Gulf of Megieoi, Sad I 
had to go down to look up the oonditton 
of tbe ‘Bella Uarta,’ sunk two yearn ha- 
tore, and Bupposad to conteld h good deal 
Of coin. The water was only nine ,fadi' 
oms, and I did not expset much troatdo, 
but I got it. 1 had a good man On toe 
line, and 1 thought mt pomp was a^ 
right, yet from toe first I experisnosd 
difficulty In getting air. It was fondd 
out afterward that there was a leagy 
valve. I pulled for more, and for a white 
It came better; then I got to wmrk lA 
earnest Tbe water was cleat as a hkll, 
and 1 didn’t have any difficulty at all In 
finding the hull, although She was half 
covered with sand. But I had all 
thoughts of her soared out of me In short 
order. I had crawled throngh some of 
her rigging and wreckage to go down In 
toe hold — dangerous thing to do, but 1 
could not help It I was getting along 
nicely, and had the batch almost broksn 
through, when I saw a shadow about fif- 
teen feet long above roe. 1 knew It waa 
a shark, and I was a badly scared man. 
Of course, 1 commenced working my way 
back OS soon as possible, but 1 wasn’t 
quick enough. Tbe brute saw me and 
came at me elowly. Jaws open wide and 
wicked eyes gleaming like eln. And I 
couldn’t get out, beoauae the way I had 
u the way to hie jaws — be was 
on the wrong side tor me. I was in mor- 
tal terror lest he go at my tube, hut he 
bad eyes for bigger game. There waa 
one thing to do, so I drew my knife— 
luckily It was a good tan-lncb blade— and 
waited. It was my first experience with 
sharks, and I was nervous; but the 
thought that my life depended on no one 
but me, kept my bead clear. He came at 
me Budddeuly, with a rush, and turned 
almost on his hack, so as to give bla 
scissor Jaws a chance. That was my 
chance, and I gave It to him twice in 
the throat, slashing as muofa as 1 could. 
The water was red in a minute, and as 
I threw myself on my face I just prayed 
be would swim off to clear water. He did, 
I guees, because things were quiet for a 
sihtle, and as soon as my heart stopped 
pounding long enough figr me to get 
breath, I commenced to feel my way back 
again through toe maxe of woodwork, 
spars, wreckage, and old cordage through 
which 1 had crept to get at the Interior 
of the hull, it was slow work, and basy 
red as the water was, I was afraid to do 
much cutting of ropes for fear of cutting 
line. About this time, the air got 
scarce again, and I was In a despente 
hurry, 1 tell you. I did finally manage 
get clear, and, all unnerved, I gave 
I signal to haul up, when — see this here 
stump of a leg? Either that abark or an* 
liotber one came along Just then and got 
the rest of It I hauled with all my 
might, and the man at tbe line, ’feeling’ 
BometblDg. wrong, hauled too. 1 oama UP 
with a rush, my helmet full of water, and 
nearly choked to deal3t. Tbe hlMd was 
coming our of ears and mouth as well aa 
my stump, snd they gave me up for dead, 
pulled around. No, neyer dived any 
more; didn’t want to, either. The com- 
pany gave me a pension, and now 1 just 
enjoy It. But that's my, pet nightmare- 
being tangled In a wreck, with a shark 
coming at me.” 

And for all its danger. Its romance, gnd 
its difficulty, toe rewards of diving are 
not great. A hundred doliars tor an 
hour's diving job may aseto prtotolg piay, 
hut when it to realised that snob isolated 






ili jiL, 




'' M ' ‘ ^ <*P*ei«l «bl« 'bMB numutM^sd 
/. '■- ,.f^ ^ purpon, uul It !• ezpeoM Uunt 

'iM'^SwuiihSrT' **“ •yitwn la plaoad in (wantian, 

ViitM wHM ^ bualnaaa from Waablsiten te 

tttaitara «t tMto am Wllmlnfton, Phtladalphia and 

aodtlttcinf ***^ **** ** baiulled tbroogh 

lliiia iyimk ttoiallw who andarground wlroa, and any bfwl- 

S m SiSrS^ltala f bar .Ida of Naw York wm ka. 

^ a»^ thbt la ’4 eowrtdnnbia »»>' ^ 

‘ V 'la .caaaaH Ww putra- ,. , 

to ttw Uitaattnaa. Thaaa , accldenta to tha opan wtra 

; iMt* toilo pala^ «M«b ®* “>« undarground cable 

/ M m Mb' “lO *••. Ifflfl ItaaJly wnnactad to tha overhead 

wamwanda aa a remedy the 

tbe body at l»tle add bao- »»“ “"“!« y«thout interruption around 
BT Ma an eatlra^ hamlaaa, and * «“ »^«baad line unUl the 

mar W«»«i •» add oendtttoa la the 
tbtaamiaa M ia fatal to the patre- , *V* a 

i&otlYa imitirntito ^ oonductora for the telephone aarv* 

?ai eaM dldtotoU of Bnicarta. where ‘r;*^,** 

aWr nJdk tortn the prlnolpal artlda of “ a^tw oarUln that before the 

ffddpl* Ht» to an old age not L .a . « Z**'**'^ “*?, 

appnadbed alaewbere. People In Aaarka ^ * **? ff™?" re laved of 
dd nto tofce hlndly to «,ur milk, «,d It . ’'rl » f" 

waa w|m the thought of furnlahing lactic S- « 

that uSo waa Introduoad*^ roada 

^TSatoWllty of lacto la diown by Philadelphia, then 

«i^*sr s^riid Tat A^rout d ^ ‘f rr 

of IT* parwma Who aamplad lacto. 128 ^ *«tween 

prommacad ft very good. 87 good. |,fmr. »*“> Waahlndon. 

ferrod kwto, * oonaldared it eaual to ice dlacovery by Dr. Charlea 

erena. and 6# preferrad the ice cream. *^^«dell Stllea that the hookworm la • 
ComparlDg lacto to aherbet, 1*1 preferred reeponelble for the low mental and phyal- I 
taeto, 8* preferred eherbet, and 8 con- condition of the "poor whltea" In 

eldared lacto equal to sherbet. At the PcrU of the South, the problem 

oollege creamery both imito and Ice ®* ““ Pollution baa engaged the atten- 
eroam wen made and aold at the same ^be United SUtee Public Health 

price laet aummer. An average of eight Service aa weU a« 

daya’ aalea diowed that 46.8 per cent of "I I®"** health authorltlee. 
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the aalea wen of lacto. Thla la a vary 
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remarkable abowlng for a new product. ^barlea R. Gardner, esperimenta 

lActo ta made of loppered whole or **““ «'»'l‘»«tod with a view to dc 
ekUn milk, with the addition of augar, f«rminlng the length of time that hook- 
eg|». lemons, and flavoring material It *«• “•y ‘belr vitality in 

oobtalna leae fat than ice cream, but more condltlona of dry- i 

protein. It haa a much higher food value tog and of temperature. From theee ex- 
than aherbeta and icea. Lacto can be Perlmenta It appears that it la not safe 

made at a lower coat than Ice croam. It ^be sand under and 

can not be so easily adnlterated with » prtoy la entirely free from In- __ • * w » DP II I IKr 

gelatin, gum, or corn etarch. It la more **®*'®'‘ hookworm even live months |7 I I „ . ZT. 

dtgeaUble than ice cream, and can be 'y** tost used, although VV IwjJLi MACHINES 

oaten In almoat any quantity without 111 ‘be Infection la conalderabl- reduced at nw w u«n wm .t>iM lur uniiinit erttbw nwp or 

results ‘be end of four months. TriTtuT or*^*i'u*?y Titil'*nrjiii?a "T*i.ii?!.'.!“r.r.'.‘.'' 

Proaalng does not hurt the lactic acid ‘'“der water, where the fecal material ISST^ISr "a:S3 ?5r^S V 
germt, and they retain their vitality even »ndergoea decompoaltlon, most of the WlLUAMS broL. mi.c«. N. Y. 

after the product has been stored for bookworm eggs are dead In about ten .™g. j, ttthbinES — THEIR row- 
iome time in the frosen condition Bac- ^®®b8, though sonae survive that period .irnouan, opw»ti(m sim iv.mioontai anpni-.iton. 
terloiogloal analysee of lacto show that It “ ■®®“* ^*•'1' probable that in three iSi^’}4iro"*“4(ilJ 

doea not contain any other forms of bac- ““"toe all hookworm eggs In fecal nia- {^uminST’ foirt iS5I^^r(il”br®’'n1Il'if‘ Mu'iS'a 

terU the lactic acid produces. Thla torlal would be dead If this material la < ®~ »»««>»•?. "«» v.«-k nir. «ud .ii newmiwiinni 

IB notwlthatanding the fact that no »«hlecte<l to decomposition; at any rate, — - - — 

eapectal pains were token to keep other “ "o‘ b® *efe to use such material 

bacteria out of the produce, and goea ‘o’" tortlllzer In leaa than three months, 

to prove that lactic acid la fatal to putre- Chloride of lime haa been used as a 
faotlvo bacteria. disinfectant In solutions of about one 

pound to ten gallons of water. Experl- 
Tlnaflnir Ska meutB ihow that this solution doea not 

IMWIIIV UW tnuara ^J, hookworm eggs In from 22 to 

HAT ia probably one of the largest « hours. 

.^v.i®?'**^******* begun la the incidentally these experiments brought 

e^llahment of an underground tele- out the fact that eggs of various species 
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^ oondult from Washington to New including the common or “ty- 

dtf. phOld” fly. we ■till capable of develop- 

Inauguration, when ment. and that the files are capable of 
Wgahlnitoh Wna to the grip of one of the rMchlng the open air, even when the 
wont atorma experlencad for many years, fly.hjown material containing the egge 
oMmuatoation between the two cities j. hurled under from 17 to 72 Inches of 
vma out off fto many daya. Train travel . 
toto aJoo ^|y ofImiM. it was during 

this ooMlttiM of hftalra &at Ithe Idas of Corrogien of Iran and Steel 
M Sbdwcrthui^d tolapbafle eondult aya- ah a result of Inveatlgatione of the 
ims OMMidWKd, whiab iwuld be oper- .^corrosion of Iron and steel, some 
.•tad daapitf top moat dastruotlvo storsu. manufacturers have been Induced to pro- 
> Adtor aadHtoltation with tha hast en- duco a practically pure Iron for oulverta 
*“4 ,ttia omaulaowito of apaclally and pipes. InvesUgattona In regard to]] 
ttoasT maridipafy tha Plmw aea baipg oar- fence wire have reaultad In the Improve- 
.'jdM to pamiliatllaB, and tt to haitod he- ment of the product of some manufae- 
; ai^t^wt' vttotor haa fltttoad turen. Corrosion experiments extended 

toMhWpnnnd afhtaja Irttt ha to opantthm. to the use of paints In to® protection of 
. ; tondnn hatagf lam la built of croe- atruoturea of Iron and stoat have made 
iPM Ima hadi'JMnid to be U poesihle now to daalgn and apeeify a 

t!^«*to, 9 *’thla protodUve paint Which 'will not only 
cover the metol. but wiU act aa a rust 
'-to' the lahibitor. it has bean ibown. too, that 
'town notta, ,tha hVa of wire fencing can be prolonged 
In^^tlto.itolto’idptWltoY. painting it, at an expense of about 

; '■( >//|toto'toi|*-il»« »od. 
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Results tell the itory — 

VERY AfiMrican novico aviaiion Team] 
P . wM made with Elibndgr Engimf. Every 
'^~^A«iidud type ol •eronlene hu bean 
•ueeeMfully lawn with Elbnc^ melon 
4 la every atmoepheric conditioa from Tat- 
maoia to Neva Scotia, from Rorida to 
Abuka, they have bato lUcceMfully uied. 

« Sevi IM ceito/oi ' Amenoui Amvlver 

5ir:*xi±rrT9'lis.'^ 


OmmUm CMn Mini*' Miters ItepM 

The Thted AvMtM) B«UV0«« «t m at npM tMMMft eoilUtit«d^ 
jla about to toatalt a DiHBbW of cwattB* made ob tha OaMclIl 
cloclui OB toe van at tos arqii4«ay< heading ot the 'WMMb egp^ 
Forty-Mcond Street line. The purpoM which la circular emd X7 l!««t id 41f|il^{»(to 

these cloclu la to encourage moterBwa to was advanced 6S3 feet tg a alnde piOMto 
eoonomlse current by permlttlag thefr nMk,-*The eiceava> 

tn i!aT! " ““f'* ** tl^ work on the drydock at 

I believed that a saving of ten to flfteen Harbor, Hawaiian lsttmdB> to am- 




t may be effected In tide way. It 




to proposed to offer a reward for motor- . at.. I 

, , u • I.. length, 113 feet 4 Inches In wldto at toe gan nakg ■ 

men who make he best recOnU. as regto- _ 

terod by thwie clocks. ^ ^ 

Telspkoas from London to Bt Paten* biocka. Pearl Harhdr Itaclf, which la tw- pfe. Jlaw »i.WWi>i»HwrwMwi« 
borg.— By means of the new aubmarlne inf improved, will be open to navlgattoo '- tm iti r is. toitgj -t rm ri ■■■ ■' 

telephone cable from Dover to Cape Grte probably late In 1818. nhiBw^s vwTSa*sw?ffi'MW®>iftifE’™*T^ 

Nei, on the French coaet, and auitahle ~v 

land lines, It will be possible to carry on AflWNTB WANtlD. 

'a conversation from two end. of toe Commerce Pommlaalw gm sd* 

wires In town. 850 miles apart, and It year waa the mnt SSg-jS'BaS^ "* 

win be laly t“ peakto^m ^^on to St. American rail- »onan. vn« namoa- 

Petersburg. By Introducing smaU nif- r M 

induction or "loading- coll, into nch of which 1. nearBJ^.008,000 ggss^, 

the wire, at space, of about one mile «»„ tMt of toe preceding cor- Ne..m>fS- wasc. Hh. swm. ..to sC. 

apart, the defect, of Indtotlnctoew, and ^“Pondlng period. 

weakening of the sound noticeable In long Tto®c Fignrea of toe PnUto Bsrv* WANTBO 

cables of the old time have been overcome. C ommi es to n. Thsse show that l.&gd,- 


pleted. The dock to to be 814 Met 
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trlcally-drlven machinery In place of the 

J hydraulic equipment prevloualy uaed. A ^he fare, collected gSK?. 

K comparison of the two system, shows that “*« *»“■ 

the cost of installation was about toe X h 

I same In each case, while the working opvnUng expenmNi ; 

- costa were less In the case of electric were over $ , . Isss try g,, »at|Q. -Ws»wsa. uw yaw yx 

power, owing to the variable character of Cnrlto Toibiae in Mtlsk Wavy.— The ..ly 

the work. Electric power could be used Curtis turbine has received tU first trial 

in conditions that did not permit of the • »«w British cruiser, toe ■•Bristol.” 

employment of hydraulic power When “n** f****'^* exceeded anllclpa- MltCHLLANEOU*. 

working under full load, however, the Hon*- At the full power eight-hour laeslyirs, M8t.-^Btsd,aan*f amtiMraum 
hydraulic system equaled the electric ‘*** “**" bower was 844175 shaft big uokut wamMsoaviR. — . 

ayeteni in economy. horae-power, and tba mean ■i>eed on the ^ o«*a wrtu wmoMMfanBSa!. or iiii- 

meaeured mile was 26.84 knots, which Mot 

Autctruck to theRescue of aCom^. constitute, the ••Bristol” toe fastest ves- ® 4«»»Pa.. 

Ing^m.-Not long w. the city electric ,,, JJBJiHyJk w mjyi. ma wMwmvi 

service of Minneapolis was Interrupted consumption was 

by a fire This Imdly crlppl^ one of the horse-power per OF MANttaarr...... 

newspapers of the city, which was de- Lim OP MANUPACTURtRa, 

pendent uimn the city mains for power « . . . . . fal' iKfe y*'- |WWt.-wuasa. to toy asesiDwr 

to opofutc Ita linotype machines It *" «>o.t In- 

chanced that across the street there was SSS 

a larae garaae. and an electric truck was *“ when the larg- 



' by a fire This Itadly crippled one ot the 
newspapers of the city, which was de- 
pendent uiKin the city mains for power 
to opomte Ita linotype machines it 
chanced that across the street there was 
a large garage, and an electric truck was 
haatlly loaded with l(i5 storage battery 
cells used for electric vehicles This was 
stationed Just outside of the newspaper 
office, and current from the storage bat* 


■BanAvMibm >if flsiie, 

Sowiler for do mairEM. 


Lirra op manupacturirb, 


UUV .n me orixisn navy, wnen tne larg- iTiift, jh^ra 'K^ofiiMhod .rsivISS*^^ 
est submarine, "B-l,'' carried on wireless i>»v»«">*ut li;i»rriK«e 1.1” 

oommunlcstion, when in the submerged Wsnt«a. to w . motor urtvon 

oondltlou, with the cruiser "Bousven- — 

ture.” The sntennie were carried by a SALE AND EXCHANGE. 


nd current from the storage bat* ‘""j were carried by a 

St 220 volts, was conducted Into y**’^ a height ot Ja:£7o3Sl. 

iposlng room, permitting the oper- »» feet above the deck of toe „^o.“”a®;*r"vi"Si!i: 

D continue work until the city •»«« >«d down to connections 
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ju*< Mk fdi A geoerous trial bcHiTf , **3*in One^Icsni and 


Losses on High Tension Lines.— In a 

paper read by Mr. West before the Amer- 
ican Instltuta ot Electrical Engineers, 
the relations between voltage and losses 
on transmission lines, by reason of coro* 


that a fleet of submarines In the sub- 

merged condition could be directed from tor mtuiw deira^lat tesntV ta^lSVadUn^ 
a largei ship at the surface. suSIlS^ *’**^~W“»«<i.tot!oy tsbrtqtununt 

Good Roads at Imw Cost.— In an en- fiiSSw. of 
deavor to stimulate interest In the good • fUnt for 
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nal discharge, were discussed. He found ''‘‘•ds movement In toe States through Tr?f?yATffiyr' ®' 

by tests on the lines ot the Central Colo- which It operates, the Penasylvanla Rail- iBsa»r» »•. »M-f.~Ws«sd, 

rado Power Company that with tensions road has Issued a pamphlet entitled "Good n 

of 60,0(M) and 60,000 volts on a line 180 Roads at Low Cost.” The booklet do- »*j^*«'sDkis6e«iBriIplSi«ioiM 

miles long, the loss was not serious, even acrlbes the spllWog drag, a device which Sj£^5^Ji^lo‘iuf)Saiito'(BS‘' RJ^Jrtlf 

though the conductor was but 289 mills “«de by any farmer who tollowe ir.iitmi -- - - '-■ 

In diameter. But above a critical voltage dlrectloos given in the pamphlet, and SLJf jy mnaiiinTy iSS sMiUsneH'^ar 
of 70,000, the lose Increased greaUy, par- which has been used with telling efftset RStBUae.-WMee.thsumasiMiaddnM 

tlculnrly under no-load conditions, but ’•P®® country roads. Several of these 1....^"*,,. SL»«. 

this loss could be reduced by using larger dwlces have been placed at various Penn- kBaSrWsfwlftirTO 

conductors. sylvanla Railroad stations throughout th«, asaeteatoeaensBassiBBneasaaeai!^^ 

MsssachusetUBoimlonEl^triflcatiom ’ H i H I M 

—The Massachusetts Joint Board on Met- Wire Gages Siould be 8taiidnnllso4.— O RW ^ 

ropolitan Improvements has arrived at A correspondent has called onr attention ^bAlj|l01®iC jj'WM 

the conclusion that It would be inkdvto- to toe fact tbat there ore some nix or 0 QwKVi , 

able to compel railroads enterin| Boston eight different gages In use fay toe wire O aw 1 Ji ^ M 

to electrify thetr lines While they rqc- and Sheet mills oC the United States. ^ 11 I fl ]P S fS ifll. 

ogatoe the fset that electricity would add There to often a dUterenoe of two siMM ” • H ^ M E Jtl| 

to the comfort and convenience of the In the gages, and a mistake in using the ■■■■■■■■■■MimnBMmispniBnflp ■ 
piibiii, they point out that the science to wrong gage often results In a grent deal . 'IIEjrauwiuRaMii^JeteAMtt Wk 
now In a state of rapid change, end that ot expenee to one party or toe other, if on^SoldiBra sad the na ^ SfiiA* 
under present conditions electrification merely the slie and pot the gage la gliven fiviBg pnKUetJ, 

would not result in economy, although it with an order, the mill must write Iptek recipes «M fonaiAD M 

might ultimately result in a profit. It to aaoertatn the gage, and much vnlnnhte "«*«*.**y ^ ' 

would probably require an Increase in time to lost. Our oorrsnponAimt Bttg* ike eilvnnipitl), ^ Mhim ' 

passenger fares and freight rates. They gsate -that either the mnnafiwtwreN wete jUiMdar in' l I M Awk' - ■ ; 

point out that electrMdaaon Is not abeo- themselves should get tewtoen toll fiSf i ‘ ' 

lutely nocessary on the gwnnds of public cide on some one tage, w Rin •o‘*«faaei|it i nSS! IMS Ssr iS < 

safety, nrrd'thst if the roads Ivere oom- shottid take aotkm to' toe 'tontter. f Oitof b)te> l^toteSk Ptlplli ^ ' 

polled to electrify now, they teoul^ have' commend tots 'nthttet Mr dtotowton .-aiiaarai -..A, ,|ju,g , J 

to imstpone other more intportaat in- nseni, deniers, 'pnd mpnotoetfoAlip Mr | i > 

provemeats. M all ma0:m ’ * ' 
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Anwiimtiu 

Lone Vosr»ce br a Ganaan DMcMa.-^ 

The Qemui mlUtanr 4li‘lsn)]e “Qrasa 
III.” kft Berlin at «;1« ▲. M. on the 
laerninf of Januarr llat» and landed at 
Oetba at l;4S P. M. Thna In Are and one- 
.thalf houra, the alrihip oOrered about 180 
HnitUeB. Bn route the alrahip paaaed ortu- 
Halle at ll;30 A. M. An average apeed 
. of about 28^ milaa an hour, waa main- 
tained during thia, the flnat tong tight of 
the year by a German dirigible 

Brokn Pr ope M er 4n FligM Falla to 
Canae Aeeldent— While flying In a atrong 
wind at Havana oo tha 2nd Inatant. Avia- 
tor Ward, of the Curttaa team, met with a 
mlahap. Hie propeller broke while he 
waa at a height of 600 feet, but he man- 
aged to atop hia engine and glide to the 
ground In aafety. Aa almllar aocldenta 
have ooourred to monoplanea. It doea not 
appear that the breaking of a propeller 
while In flight la neceaaarlly aerlous. 

A 8evm.paaoaager FUght with a Mono- 
pUae.— On Thnraday of laat week (Feb- 
ruary 3nd), M. Le Martin, the French avi- 
ator, broke the world'a record for paa- 
, aenger carrying by taking aloft aeven 
^ paeaangera for a flve-mlnute flight. Only 
I a week ago Roger Sommer carried alx 
i paaaengera In bla biplane. The new 
record, however,, wag made with a Bldriot 
; monoplane, which la all the more remark- 
I able In view of the tact that moat of the 
recorda of this aort have been made by 
I the biplane type of nuushlne. 

A Record MiUtaiy CroaB<enatry Flight. 

I —Captain Ballanger, one of the beat 
I oroaa-couBtry flyera of the French army, 
atarted from the military aerodrome at 
Vlnoennea, near Parla, at 8:46 A. M. on 
February Ut In an endeavor to fly to 
Fau, a diataape of aome 500 mllee. Ha 
landed at Bordeaux at 4:56 P. M, hav- 
ing covered the 360 odd milea with but 
two BtopB at a rate of over 40 milea an 
hour. The following day he completed 
hie fltidit without Incident. He need a 
monoplane for thia new record-breaking 
trip. The flight from Parla to Bordeaux 
waa flrat made by Blelovuaci laat aummer 
In 7 houra 5 mlnutea actual flying timo. 
He required two daya. 

ExperinMiita with Man-lifting Kltea la 
the Navy.— On Wedneaday Of laat week 
an experiment waa made with man-lift- 
ing kltea at Santa Barbara, Cal. A atring 
of eleven kltea wan aent up from the deck 
of the warahlp "Peiinaylvanla," and made 
to lift Lieut John Rodgera 400 feet In 
the air. Lieut Rodgera, seated In a allng 
a hundred feet or more aatem of the 
veaael, made observations and took pho- 
tographa during a quarter of an hour. 
While aloft he aignahxl to the ofRoera on 
the warship, and gave them the results 
of hla obaervationa. This la the first time 
that testa of man-lifting kltea have bean 
made by offleera of our navy. The 
"Pennaylvanla" waa traveling at a speed 
of 12 knots against an 8-knot breece dur- 
ing the experiment 

Herding Cattle by AeropinM; — The 
naes of the aeroplane are becoming more 
numerous every day, but novel indeed la 
the use to which hla BlOrlot monoplane 
waa put by M. Rena Simon at Houatim, 
Texas, on the 27th ultimo, the opening day 
of the engagement there of the Interna- 
tional aviators, M. Simon flew out over 
the plains, and rounded up a large num- 
ber of ateera by circling above them and 
swooping down upon them. When he had 
got the herd together, he eucceeded in 
driving them right uj|) to the fence of 
the aviation field by employing almlMr 
taOttca. The cowboys lookial on In amaae- 
ment, and upon hla alighting, they 
thanked Simon for having oo otovar^ 
gnd expadltloualy herded the cattle. The 
Allowing day, at the Houaton m^t, V. 
Ithhuid Oarrot aaeended to a height of 
t,(190 and waa loat (n the oloudli tor 
^M1 m» mtnnt M. Simon flew mrer the 
the flnraad ataad only 
Umt thom-oo okme tadeed, 

J****i^M ^ V 


The Flowing of Matak.— It la perhaps 
not generally known that one of the 
most Important properties of metals 
employed In striking oolna and medals, 
and atamptng and shaping artirles of 
jewelry, la that of flowing under pres 
sure. Standard silver is remarkable for 
this property, whU-h precisely resembles 
the flowing of a viscous fluid The flow 
takes place when the metal Is subjected 
to rolling, stamping, or hammering, and 
the particles of the metal are thus ear 
Tied Into the sunken parts of the die 
without fracturing, and a perfect Im- 
presaion la produced. 

(>ood “Seeing'’ at Lick.— The excol- 
imice of the Lick telescope and the stead I- 
nesB of the air when the conditions are 
good on Mount Hamilton are attested by 
the statement of one of the obaervera 
there, that double stars, whose compo- 
nents are nearly equal in brlghtneaa, 
can be measured If the distance between 
them exceeds one-tenth of a second of 
arc. What this means In accuracy of 
definition may be understood by remem- 
bering the tact that one-tenth of a sec- 
ond Is equal to the apparent diameter 
of the head of an ordinary pin, viewed 
by the naked eye — If the eye could see 
It — at a distance of two , miles. 

Sdenee of Colonising. —Of all the colon- 
ising powers. Germany makes the most 
thorough study of the physical conditions 
prevailing in her posseesiona, and espe- 
cially of that all-important factor in 
colonial problems, climate. To the long 
aeries of cllmatographic memoirs hereto- 
fore published concerning German colon- 
ies has juat been added “Das KUma von 
Samoa," by O. Tetena and F Links. This 
la much the moat complete account of the 
climate of Samoa that has yet appeared, 
and Is lasued by the Royal Society of 
Qbttingen, which has maintained a large 
observatory In Apia since 1802, under the 
direction of which a rcscau of meteoro- 
logical Btatlona has been in operation 
throughout the Islands. 

Charcot Indorses Psary.— I>r. Jean 
Obaroot, the French Arctic esplorer, has 
come out strongly for Peary, In a rather 
passionately written monograph he asks 
why the French have failed to accord 
Peary honors which have been showered 
upon the Aiherlcan explorer by almost 
every other country, "le It," he asks, 
"that because In France geography Ic. 
generally Ignored, and that, for the sake 
of biding our ignorance, there la an en- 
deavor to produce the Impression of a 
greater knowledge then that possessed by 
others? Or la It from jealousy, because 
we are the nation wbU-b has made the- 
least effort toward the conquest of polar 
mysteries? We owe It to our country, al- 
ways so keenly hungry for justice, to 
settle this matter aright. All France, en- 
thusiastic SB It Is over acts of heroism 
without distinction of nationality, owes 
U to Itself to repair one of the greatest 
pieces of Injustice of the century I 

Btandardiaing Bread.— Blr Alfred 
Frlpp, Burgeon In Ordinary to Uie King 
of England, and some other equally emi- 
nent British medical authorities, have 
issued a jointly signed statement In which 
they express the opinion that there la a 
national necessity for the fixing of the 
nutrtUve value of what is sold as bread. 
They argue that milli must conform with 
a certain standard, and there seems to 
be no reason why bread, which Is equally 
Important as a food, should .not be made 
the subject of governmental control. In- 
deed, the Btandardlxatlon of bread Is 
somewhat more Important, since It con- 
atltotea about two-flftba of the w«igbt of 
the food of the working claaaee. To 
quote the statement: "In view of the 
inferior nourishing quallUea of the white 
bread commonly sold we urge teglalatton 
making It oompul|K>ry that all bread sold 
at such should he made of naodultemted 
wheat flour, oontaining at least eight per 
«smt tff whole wheat, tnoludtng the germ 
iiad nemoltna,” 
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JUST PUBLISHED 


The Scientific American 
Cyclopedia of Formulas 

The Mont CompUU and AaAoriMwe Book •( Readpit PMJud 

Edited by ALBERT A. HOPKINS, Owy E<luer «l Ae Sih a iH i Aaml w e 

T his » prhcticaiiy a nmv booh and haa cafled lor 
the work of a corps of specialists for more than 
two yean. Over 15,000 of the most useful forait^ 
and processes, carefully selected horn a coflectioa of 
Dearly 150,000, are contained in this most Valuable 
volume, nearly every branch of the useful aits bemR 
represented. Never before has such a large cdlection of 
le^ valuable formulas, useful to everyone, been oSeted 
to the public. The formulas are classic and arranged 
intio chapters contaming related subjects, while a camrm 
index, made by professional libiari^ renders it easy to 
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CEMENT 

The MARCH MAGAZINE NUMBER of the SCIENTIFIC AMERICAN 
ISSUE of MARCH 18th, 1911 


fThe Scientific American op)ened the new year with promises to its subscribers and friends, of larger issues 
and of mid-month numbers embellished with colored covers and composed not only of the regular material 
appearing in the Scientific A merican, but of material relating to some special topic as well. 

^ With this issue, we inaugurate the first of the promised monthly magazine numbers, in this instance a number 
partly devoted to those scientific aspects of modem agriculture which show that the farmer is reaching out from 
his ancioit callingidof merely tilling the soil in a haphazard way, into the higher spheres of chemistry, physics 
and bacteriology. 

^he ^arch Magazine 

Q Following thit plan, the next mid-month number, which will bear the date of March 1 8, will embody the regular features of the 
Scientific American, and, in addition, a remarkable and highly instructive series of articles on the use of cement. We cannot but feel 
that in no popular magazine has there ever been gathered together a series of articles on the uses of cement which drive home so 
tdlingly the wonderful versatility of a substance, at once one of the oldest and the newest of architectural materials. 

Q Every artide is written by a man who has actually worked in the field which he is describing, and who is, therefore, able to express 
himsdf authoritatively on the results achieved. 


WHAT THE NUMBER WILL CONTAIN 


"^he Manufacture of Cement 

^ First of all. there will be an explanatory article, soote- 
^ thing in a pedagogic strain, so simply worded, how- 
ever, diat a reader who really wishes to ieam cannot fail 
to understand the message written. That article will 
answer the question " What is Portland cement ? *' In 
addition, it will answer the questions “ Why is it called 
Portland cement ? ” “ How is it made ? " Mr. E- D. 

Boyer, a leading cement expert, is the author of the article. 

He literally transports you into a cement factory, takes 
you by the hand and guides you through the plant, and 
shows, step by step, the processes throudt which raw 
rock must pass before you can buy it in the form of a 
barrel of cement. 

Cement in Ancient and Modern Times 

^ Like many a new invention, Portland cement b as 
^ old at dvffizatkm. It remained for the modem en- 
gnemand architect to develop the substance to kt highest 
pitch of petfectioo. Mr. Albert Moyer will contrast the 
andeot wMt the modbm use of cement, and show the wonderful adaptabflity 
of die matetaal. 



^he Mimicry of Cement 

^ When the otdini^ cement block ^t 


s into bemg, its udy, unm- 

toMstiag vray surfaim damned it in the eyes of the aitirtic. Nowadays 
know now to color cement, to diat it can assume almost any shade 


‘CVie One-T^iece House 

^ Much has been written ol late m magazines and 
^ newspapers on the tub)ect of the monobthic cement 
house. The stoiy ol the amazing achievement of casting 
a house simply by pumpmg into special forms liquid 
material which later becomes at hard as stone, has never 
been fully told. Mr. J. P. H. Perry, who has built house 
after house on this new plan, will expbun the progress 
that has been made in thu method of building. What is 
more, he will tell you how far the method b practicable 
ID the light of our present knowledge of cement. There 
will abo be descriptions of other systems of house build- 
ing with portable forms. 

'T^he ‘Problem of Waterproofing 

^ There are many who hesitate to employ Portland 
^ cement because someone told them it was impossible 
to make a cement house waterproof. It cannot be denied 
that a difficulty exists. Yet the principal and practically 
the chief problem to be solved b the construction of 
foundations which will prevent the seepage of mobture through concrete 
waffs into cellan. Just what should be done to waterproof the foundation 
ceDar waffs b fully set forth by Mr. Ralph Davison, an expert in water- 
proofing materials. He gives detailed and practical examples to cover all 
the situations that may arise. 


doited, and so that it can du^cate thb texture of different colored granites 
and other ilaiMS. Thb phase of the stdiject b ably treated by Mr. Fred 
Noob, a Ileatfing expert in such work. 


®C7»e T^lation of Cost to Supply 


to the contributions < 


aerated, there will be a statistical 


^ article which will graphically compare the increase in the use of cement 
and the conespondmg decrease in the price of cement. 


REGULAR SCIENTIFIC AMERICAN FEATURES 

All dvMe artidea, and others wluch we hope to publkh on the subject of cement, nill appear as an addition 
to die regular Sdentific American. There will, for instance, be the usual Aviation page, the abstracts 
fromeurreni periodicals, the Imetdor’s Department, and those articles which discuss the scientific achieoements 
of f&b haW and which would naturally find a place in the Scientific Jlffferican as soon as they are announced. 
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The purpose of this journal is to record aecurately 
and tn simple terms, the world's progres' in sctenlifir 
knouledge and industrial achievement. It seeks to 
present this tnfoi motion tH a form so readable and 
readily understood, ns to set forth and emphasise the 
inherent charm and fascinatton of science. 


The New Stan 


Mome of hit amt potent Argttaientt for 
Alice of the CopMmicAB theory on aew.etjM; 

The tame b^y moved the gK«t KepIiRri^ who 
itanda perhapa aeoond to Newton in the pemwyer* 
ance and iagamlty which he displayed iA aolviffig the 
riddles of rae universe, to write two pamphlets on 
its vagaries. 

In later times, nov« engaged the attention 
of Herschel in his attempts to estimate the relative 
distances of stars from the eartli, their arrange- 
ment in space, the variability of their light, and 
their magnitude. 

The new star that biased wonderfully in the con- 
stellation PcKeus on February S2, 1901, and was 
first seeJi by the Scotch astronomer Anderson, is the 
only body at all comparable in splendor with .that 
of Tycho. In rosy tint was eurioiisly like that of 
the recently discovered Nova barurtss, Tlie new 
star in Perseus grew brighter and brighter, 
faded, and then regained something of its former 
brilliancy. Thus It fluctuated in brilliance with no- 
ticeable regularity. So inexpressibly distant is the 
constellation Perseus that the light of its stars, 
flashed tlirough space at a speed of 160,000 miles a 
second, reaelies this earth only after a lapse of ISO 
years. Wliat Anderson discovered, therefore, was 
a light that suddenly flared up in 1781, while the 
American colonics were still flgbtlng for indepen- 
dence. And so the new stars which have been 
recently discovered belong, not to our own day and 
generation, but to .a time when there were no rail- 
roads, telegraphs, telephones or steamboats. 

What are these mysterious lyodies? It would be 
rash indeed to dogmatize. The speetroseope has re- 
vealed the secrets of Uicir composition, and has 
linked them in chemical kinship with ncbule. In- 
deed, llie opinion is fast gaining ground that there 
is some intimate physical r.lation between novn and 
nebulffi. Arrhenius, in his remarkable cosmogony, 
“Das Werden der Wellen," has done much to fur- 
ther that view. What Anderson saw in Perseus, 


qiw6*toa.<»f -4Ai8*^^ 

I fhe steam t«ri»iiw|i|' « 

A. engines, Ufc marine nse^ Ihu la 

received mueh attention, The {WdldM of 
steamsliip has now passed far beyestd the mgmiiir 
meotel stage, a considerable nambesr d| oar ' largi^i 
steamships being to-day equipped poWerCid tur- 
bine engines. But this broodh of engineering 

Is still very young, and every oonfmutiop to tt» 
knowledge of the ^ery and pracUee bf the tttrbiiie 
steamer must be welcomed by all Interested, In .tilts 
connection a paper recently presented to the Bodaty 
of Naval Architects and Marine Engineers by <?. H. 
Crane deserves onr attention, ft relates to tins re- 
building of the steam yacht "Vanadis," a boat which 
was ori^nally equipped with Parsons tarhhuss with 
bigfa-pressnrc center and two low-pressnras drivbig 
the wing screws. The boat was delivered by tiie 
builders with a guaranteed oonsumpthm of 86 tons 
of eoal per 94 hwrs at cruising speed of 15 kaoto. 
The owner, however, found that the engines were 
consomli^ cool mnoh in excess of the gnarantoed 
amount So serious was the disorepaney between 
the guaranteed and the actual figures, tiiat the boOker 
capacity was quite inadequate to hold the sounint of 
coal required for a run of normal length. An ex- 
haustive test was therefore made, from Which It was 
seen that the actual coal consumption was .59 tons, 
i. c., 97 per cent in excess of the guarantee. The 
problem then arose as to what could be dohe to 
remedy the existing defects. Three ways seemed 
to he open out of tlie difficulty. The vessel might 
be lengthened, or the turbines might be entirely re- 
placed by twin reciprocating engines. Lastly, the 
high-pressure turbine might be replaced by a recipro- 
cating engine, exhausting into the two low-pressure 
whccte. The last was the expedient aotually em- 
ployed. Tlie operation proved an entire success, tlie 
coal consumption falling to 22.5 tons, i. e., consider- 


T HE new .stars whicli have been reeently dis- 
covered m .Sagittarius, Am, and Laecrta have 
once more attracted attention to a class of 
bodies which for age.s liavc juuxlcd astronomers 
and wliieh, of late years, have been intimately con- 
nected with nebular and utlier cosmogoniral hypo- 
theses. In Hstronoinical annals the biasing forth 
of a new star in sudden magnificence has been 
linked witli tlie name of some astronomer who later 
became fatuous. 

Thus, the appearance in Ifl-t B. C. of a new star 
in the Scorpion suggested to Hipiitirclius tlie con- 
struction of a new catalogue of stars, which, with 
slight alterations, remained the standard for nearly 
sixteen centuries and which led to tlie notable dis- 


Tycho in Cassiopeia, and a.stronomers of our own 
day In Sagittariua and Lacerta, are to him suitcrb 
eataciysms. He draws a vivid picture of two giant 
suns, chilled to black cinders, but still imprisoning 
within their frozen shells a fierce heat and com- 
ftounds of terriic explosive energy, crashing to- 
gvtlier in a Celestial head-on collision. When that 
catastrophe qccuyrcd, each dead sun waa rushing 
through space at the rate of 400 miles a second — 
t.aster by seven hundred times than a projectile fired 
from a modern 12-inch gun. Two enormous bodies, 
traveling at such frightful spticd, cannot be suddenly 
arrested without in some way disposing of their en- 
ergy. Part of this energy is converted Into a heat 
NO intense that the fragments of the tWo shattered 


ably below the figure of the original guarantee, at 
a apeed of 15.5 knots. Recomputed on a basis of 
,15 knots, this corresponds to a consumption of 22.7 
tons. 

We have here an interesting example of the use 
of the low-pressure turbine for the economical utilis- 
ation of that end {xirtion of tlie steam expansion 
which cannot, in the reciprocating engine, be profit- 
ably utilised. The steam turbine is particularly 
adapted for work under these conditlonH, and by the 
happy combldation of the two types of engine, the 
bnilden finally found tiiemseives in a position, not 
only to fulfill their guarantee, but to present their 
client with a small extension of the cruising radius. 


cowry that some of the so-called fixetl stars are in 
motion. 

The appearance of a remarkably brilliant star in 
the constellation Cassiopeia in November, 1.572, 
served the puritose of reviving Tycho’s waning in- 
terest in astronomy, prompted lilni to apply a va- 
riety of inetiiods to the new iiotly for the puritose of 
ascertaining wliether it had any pcrcejitible paral- 
lax, and led him to conclude that the mysterious 
orb must lieloiig to tiie region of fixed stars — to 
ns a rather insignificant deduction, but at that time 
of vast im|Hirtance in view of the generally miUii- 
tained .Aristotlean doctrine that the heavens gener- 
ally, and the regions of the fixed stars in particular, 
were incorruptible and unchangeable, and that pew 
stars, like cornets, must iieioiig to tlie higher regions 
of our own atmosphere. The work which he wrote 
on that laidy later induced Kepler to remark; "If 
that star dirj nothing else, at least it announced and 
priKiiieed a grtat astronomer." 

T velio's star must have hern a body of astonishing 
sjileiulor. He tells us that the star was seen by 
some at iKMiiifiay, that it declined after a few weeks, 
and disa|ipeari‘d altogether in sixteen months. So 
exact are the riieasureinents that he mode that the 
telescope can be diricted to the precise spot where 
he saw his mntciiless orb ; but no such star ns he de- 
scribed is there to he sr-en. It has been suspected 
by some astronomers timt a tenth magnitude star, 
situated not far from the jiositioti indicated by Ty- 
cho, may be his lost nova. 

The fitful gleaming of a new star wds the occasion 
of fialilei’s first contrihiitum to astronomical dis- 
covery; for the star that flared up in 1604 in the 
constellation Seri.M*ntariiis was shown by him to be 
at any rate more distant than tli<v planets, a result 
confirming Tycho's conclusions that changes lake 
place in the celestial regions even beyond the plan- 
ets and arc by no means confined, as was commonly 
supposed, to the earth and its immediate snrroivid- 
ings. In his great oatronomiral treatise “Dialogue 
oiiJlic Two Chief Systems of the World, the Ptole- 
mklc and Coppernican," hia character Solviati bases 


suns glow with a dazzling light. The remainder of 
the energy, according to Arrhenius, is spent in twist- 
ing the fragmenta around a common center at a 
speed of hundreds of miles a second, so that a hnge 
spiral nebula is created, examples of which we 
in Canes Venatici, Ursa Major, and the Triangle. 

Ill tiiat spiral nebula, Arrhenius sees the birth of 
a new solar system, nr at leaat a world — ^not a rock- 
bound, sea-swept world such as ours, but a glowing 
chaotic mass. Gases and fine dust compose the 
spiral streams; and the dust, gathered in great re- 
volving douds, is periodically interposed between the 
earth and the star, thus causing those more or leas 
regular obscurations which are oharactoristic of 
many new stars. Continning his mechanical argu- 
ments, ArrlienJus points out that the effect of 1^ 
revolution on the mast of gas and chut is to produce 
a flat disk, intensely hot and' dense at the center, 
extremely attenuated and cold at the remote outer 
edge. After tlie lapse of ages,. he sees the spiral 
formation gradually obliterated "by the action of 
gravitation and of other forces. He points to nebnbe 
for evidence of these mysterious processes, and re- 
gards them as the products of dust and gases thrown 
out by (‘ollidlng dead sunu, Out of tocse nebuhn 
planetary systems will be evolved by the age-loog 
process of steady contraction and by the clustering 
of matter thrdugh attraction Into globes, which wifi 
eventually congeal into worlds. 

No astronomer would be rash enough to accept 
this tlieory unhesitatin|dy. Astronomy is still in its 
infancy. Century after century must elapse before 
wc can detect even die slightest ohange wUch would 
serve to confirm any such doctrine of stellslr evolu- 
tion. And century after centuryr most elapse before 
other observations can be made and compared with 
the original observations and With obs^rVattomi J»ad« 
in opr o«u and historic times to justify one in aa- 
suniing that new stars and nehulc are indeed the 
stuff of which solar systems are made, Speedlations 
such as tiiesc arc scientifically useless to a large ex’ 
tent, but they fhow that the modern pltyalii^t catr 
frame scientific epics of true Homeric grandeW. 


Seefaiv HiitigB at Nigdit 

M any jieople have wondered why, in a dim 
light, familiar objects are apt to assume 
fantastic and frequently alarming appear- 
ances. The scientists say that the explana- 
tion is to be found In the special conditions of 
night vision. The pupib are widely dilated and, 
as in the photographic lens with a large diaphragm, 
the apparatus of aocomniodation can focus only for 
the plane. As the faculty of estimating distances 
is in great measure lost in the obscurity, wc cannot 
focus with precision, and a Unrred uncertain out- 
line is thrown upon the retina. 

Then, too, oofort viewed in a fading Jight lose 
their distinguishing hue in a fixed sequence until 
a point is reached at which everything becomes of 
one uniform gray tint. 

The images that are transmitted to the visual 
centers are, therefore, profoundly modified in color 
and outiittei and as they enter the eye through the 
wldriy dilated pupil at an altMether unusual angles 
the movement of tocotootion gives them a peculiar 
niohllt^ 

Now, one reBut on nixperictice for the toterprota- 
tion of sensOrtri ImpjteMtoiM ; and wttep these pK- 
sent themselves suddenly in an anosmu' form, they 
create a feeling at inseoority that finds expmiion 
in meittal perturbation and mate Or less violent 
motor Impulsion. In fact, the subject finds himself 
in tb« pMitioa of a horse that sees a repldty qp- 
proaCb^ automobile for tbe first time, and dOM 
not Ifcnow what “to make of It.” 

Im#|<n 9 tion Ming, these blurred, mobile, and 
unoei^to Images are susceptilble of ntoat fffiga- 
,>taa«Mqj|forto toterpretationa, anfi in who are 

nut a«>Sttatomed to eontrol seneotkl Impi^siitons by , 
tiib' e&orifinB of i'be IntoUlgenhe, 'are 

M MaUtiew, 

V Item ndto , are aoeustomed tit tai^t WdA fefi.tim 
field* piake oSowaqi^ for pheneinena of tills 
told tormt tim viiuid fiefioiency by tiie aid pf ofto 
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Svante August Arrhenius 

The Founder of the Theory of Electrolytic Dissociation 

By Professor Wilhelm Ostwald 


Mltth, 1R6R, near Upnta. Hia anMStors were farm- 
wd tlw name Arrhenius Is a Latinized derivative 
of wmut, mdanlns a river bank, the name of the family 
•ftite In the south of Sweden. His father was super- 
intendent of grounds of the University of Upsala At 
ichool Svante ex- 

hij^ited remarkable 

preeoeltr and dis- 
tinguished himself 
paitloularlr In matb- 
ematlea, phrelos and 
biology.' He entered 
the University of 
Uiwala in 1876, but 
in 1881 wont to Prof. 

Bdlund in Stock- 
holm. He attained 
the degree of doctor 
of phyelce in 1884 
Hie graduation the- 
sla, "A Study of the 
Conduotlvlty of Elec- 
Irolytee," publiahed 
in the lame year, 
made a profound Im- 
prescion upon me. 

I have devoted 
part of my life to the 
atndy of the chemi- 
cal relation between 
nclde and bases, snd 
when that paper ap- 
peared, I had ob- 
tained for the ape- 
oldo affinities of 
various adds values 
closely agreeing 
with the results 
which Arrhenius had 
reached by a very 
different road. The 
method by which Ar- 
rhenius bad attacked 
and partly solved 
the problem was far 
more comprehensive 
and fertile than my 
own. I was then 
connected with the 
polytechnlcal school 
of Rigs, RubbIb, and 
there I repeated and 
extended the experl- 
menta by which Ar- 
rhenius had proved 
the approximate pro- 
portionality of the 
chemloal affinities of 
acids and bases to 
their electrolytlcal 
conductivities, and 
published the results. 

Then I went to Up. 
sala to support Ar- 
rhenius, whose views 
were regarded as he- 
terodox, in obtain- 
ing a position in the 
university. A year 
later we worked to- 
gether for several 
months at Riga. 

in 1887 Arrhei^ua . 
pubUsbed hta theory 
of elsotrolytlc dtsso- , 
oiatton, probably the 

moat important and prollflo of his many achievements, 
which explalnad the Obaerved anomalies in the free- 
ing point of electrolytes and interpreted as a disso- 
elatlon factor the irrattoiilid eoofBclent ( V^lT in Van’t 
HMTs then new and m«oh diwueaed theory of osmotic 
ptewure. The new theory of eMrolyeis rapidly de- 
vftoped, explnining many.wetl knoem but little under- 
Mond pAMBoakena of eh^tent ogvMtbrlum, analytical 
relwtlgl^ «oncenti#ttdn: of atoctrolytes, the gal- 
the etc. 

^ OueoeBa gplie^u pirlAonlaa the waits of 
My suf- 

./fhM, <iiMittnd hm' 'WnUi ^ hniiiiMiivi 'Wkd of 

aotwty.^ Ip; Jte- Wan tenllid to 


a position in the new University of Stockholm, whoro 
his subsequent promotion to a professorship was due 
mainly to the influence of foreign scientists In 
1867, however, bla colleagues chose him as their rec- 
tor, or president, and he waa twice re-elected to this 
position, which he finally declined In the Interest of 


German and British coIlcaRucH In this line of research. 

Arrhenius published a great miinv jiapers In the 
ten years that followed the aunoun<oment of the dis- 
sociation theory. In the sncceedlnR deiudo his duties 
as rector of the new university, to whuh he devoted 
himself with great diligence and huc(cbb. dlinlnlRhed 



very Important 
idiases of his activi- 
ty belong to I his 
period 

In connection with 
hlB early studies of 
the conductivity of 
solutions he had In- 
vestigated elect rlc 
conduction In silver 
chloride In light and 
in darkness, In phos- 


wblch various salts 
were vaporlred. In 
I8R8 he stud lei IV 
Influence of lli p 
sun's rays on the 
electrical state of 
the atmosphere In 
18»r.-8. In collaltora- 
tlon with Rkholm, 
he published re- 
Boarches on the 
moon's Influence on 
a u r o ras. thunder- 
storms and terrestri- 
al electricity, the 26- 
day period of thun- 
derstorms and auro- 
ras, and the effect 
Itroduced on 4 li e 
earth's temperature 
by the carbon diox- 
ide of the atmos- 
phere In 1 898, also, 
appeared his re- 
markable paper on 
the effet t of cosml- 
cal Influences upon 
physiological conili- 
tlons, which has no- 
paronlly been ovei- 
looked by recent stu- 
dents of periodic vi- 
tal phenomena 
In IBOf) be aston- 
ished the scientific 
world with hlh two- 
volume Text Book 


his Botmtifle work, tn 1906 hi bicami director of thi 
Nobil Physical Institute. 

Thi theory of ilectrolytic dissociation soon gained 
BO many inthusiaatio young advocates that it con- 
tinued' to develop without direct aid from the founder, 
except when such aid was required to nfutn criticism 
and snlighten akeptlos. In 1890 Arrhenius, Van't 
Hoff and I won Invited to discuss the theory of solu- 
tion with a commtttee of the British Association, thn 
members ef whlcl^ Ware at least partially converted 
to the MW vl«wll by their foreign guests, sided by 
’W^ilMhm Ramsay. The new theory made rapid pro- 
gress against stroog opposition tn Great Britain, 
rnneh ehemlata refused to discuss or consider the 
theory at that time wad they an atm far behind their 


charBoterlstlc trails, 
Indppi’iulpucc and 
Btartilug boldness of 
conception, the abili- 
ty to legkitl aiipiii 
ently disconnected facts from a coimiion vtcniaiint, 
and a masterly simplicity and comprehensUenesa of 
result and statement. 

The most striking novelty In tho cosniogonv of Ar- 
rhenius Is the Introduction of the pressuie of radia- 
tion, which appears to be a very mthe factor, not 
only in the formation of comets' tails, hut also In. 
many more Important cosmlcai processes 
Arrhenius has ncentlv taken up the study of 
serum-therapy and has explained Ehrlich’s Important 
dlBoovarles by a theory of unsaturated conipoimda, 
analogous to that whhh exists between weak acids 
and bases. — Adapted from an article published In "Die 
Porderung dee Tages,” Leipzig, 1910. Akademische 
■Verlagsgesellschaft, m. b. H. 
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The Necessity of Longer Piers for the Port of New York 

Advantages of Extending Pierhead Lines Stated and Objections Answered 

Hy Calvin Tomkins, Commissioner of Docks, City of New York 


C mMIBBIONBR TOMKtyB halt rrrentlu made an 
xhauative, atudy of the problem of handlina the 
rapidly growing water-borne freight and paaaenger 
trafie at New York; and hia report eontnina a mas- 
terly plan, relieving the ptraent tongeahon and taking 
care of the inevitable giowth of the future. The 
Vommiaaioner believea that, if the aubjvet of ertending 
the pie.ra farther into the Hudaon Hiver be eonaidered 
on the broadeat grounda, »t will 6<’ found that the 
intereata of the nation, the Btate, the rity and the 
ateamahip eompaniea would alike be furthered by auch 
ertenaion . — Eiutob ) 

Thci application of the International Mercantile 
Marine, the CoinpaKnIn Qenerale Traneatlantlqne. and 
the O u n a r fl 
Steamablp com- 
panies affords an 
opportunity for 
dlacusslng the re- 
arrangement o f 
the pierhead lines 
on Imth sides of 
the Hudson River 
above the bay 
within the port 
of New York. 

The Interest of 
the city In this 
matter Is Identi- 
cal with that of 
the general gov- 
ernment and of 
the entire port, 

Including both the 
New York and 
New Jersey sec- 
tions; and it is 
Important that 
New Jersey Inter- 
ests shall receive 
the same exhaus- 
tive and consider- 
ate attention as 
those of New 
York. 

The trade and 
commerce of thi> 
city will for the 
time being be ser- 
lously affected, 
should It be found 
Inexpedient t o 
lengthen these 
piers. The cUv 
does not wish, 
however, to pre 
Judice the future 
Interests of the 
port of Now York 
by any change 
made to ra e c i 
merely tc'mporary 
conditions, how- 
ever exlglcnt 
The two States 


their luggage can also be cared for more expeditiously, 
conveniently and economically here than elsewhere. 
The same reasons which impelled the Pennsylvania 
Railroad Company to establish its terminal hare com- 
pel the groat steamship oonipanlea to seek Manhattan 
dockage, since it is most convenient to hotels, railroad 
lines, amuBuments and wholesale and retail hualnass. 
The passenger husiness has developed to unpreea- 
dented proportions within the last ten years, and 
most of the passengers who Isnd at Manhattan feend 
some tinte and money In the city In the aggregate this 
business Is of the greatest advantage to the community 
and to the country at large The fact that It Is more 
convenient and economical to utilise deeper and longer 


New 


and 



Now Yolk, togolh 
or with the Fed- 
eral gnvcrnnii’Pt, 
are Jointly (tiiirgod willi the roBiionslhlllty of fitting 
the jiliysical itlati of this, the greatest seaport Of the 
world, to the expanding needs of Its commerce The 
city ontors Into thlH dlHcusslon unprejudiced and with- 
out hiss of special interest, desiring only that the 
conclusion reached shall he the best and most eompre- 
honslve derision now attainable 
It la plain that the Interests of the port will best be 
served by permitting ships to dock where they find It 
most convenient to receive and ilisi harge passengers 
end cargo. New York Is the gical port for partial 
cargoea. Express freight and pasHenger steamers of 
the first class maintain liner service from here to the 
principal Ruropean ports; and second class passenger 
and bulk freight llnar service Is maintained to the 
other large ports of the world. Railroads and eoast- 
wise steamship lines converge at New York for the 
purpose of connecting with the, liners centering here * 
The hlgh-elasB and package tralght business seeks 
termlnilh at Manhattan, since this class of freight Is, 
for the most part, destined for Ma^attan, and If 
landed at fiouth Brooklyn It will necessitate tnmsfer 
hy lighter or truck to this borough. 


THB PROPOSED EXTENSION OP THE PIER-LINE IN THE PORT OF NBW YOIUL 


vessels than formerly should not be permitted to count 
against the city’s interests; and If this class of ships 
cannot dock at Manhattan as heretofore, the resultant 
injury to the city’s trade will be serious Indeed. This 
Is the fundamental ’reason (or desiring such reasonable 
plor extensions as ran be made without prejudice to 
the permanent Interests of the port 

The "Titanic” and "Olympic" will soon be ready and 
will arrive at New York In the near future. Other 
ships of even larger size are under way, and suitable 
berths must be provided for them. There are only 
a few great ports In the world between wbioh ships of 
thiB kind can run, and It Is of tjie highest Ittpertanoe 
that the most convenient terminal facillHaa pofslbte 
should he provided for them here; otherwise New York 
will be at a disadvantage with the other sea poi^ at 
which the commerce of the world Is ooncohtratlaic. 

At present the Chelsea piece are too ehoM,' said the 
sterns of the new veseele, carrying the pro^l!>t«.aintt 
rudder, the most vital iwits of the ship. wRl he ijg- 
posed to aootdenL There are no, dry docks .hgee laeg* 
enough to mske repsirs, and damage to tks iwrts Ig 
question might entail T«ry ,SBrMi«s oonsskeMfMWI.: 


PROPOSED EXTENSION. 

If practicable, the city deelrea that the pierhead line 
may he extended 100 feet outshore from the preeent 
ends of the Chelsea piers and continued eodthward to 
the Battery, becoming coincident with the present pior 
line at Pier 1, and northward In a straight line to a 
point 100 feet ontehore from Pier 71 at the foot of Wast 
81st Street; thenioe pareltol with the preMmt pierhead 
line 100 feet outehore to a point approximately op- 
poelte Weet B#th Street. Thle extended line le shown 
on the map Whiob I euhmlt herewith. It is not neees- 
eary, however, that the line should at present be ex- 
tended north qf diet Street. The city can nniociiiofitiy 
arrange for additional pier lengths in the new diatriot 
between West 
84th and Wsat 
4ad streets and 
between West 
44th and West 
60th streets h y 
excavating 76 or 
100 feet within 
t h 0 esUblfsbed 
bulkhead Hue of 
1871. This Is not 
shown In the map 
aa reproduced on 
our IlluBtratiou. 
Such an exten- 
sion would pro- 
V 1 d e numerous 
piers 000 feet 
In length above 
the Chelsea dis- 
trict. 

The narrow 
part of the river 
iB opposite the 
Chelsea piers, but 
above and below 
the river Is wider. 
The extension be- 
low the Chelsea 
district would 
straighten the 
pierhead line and 
permit Of pier 
lengths up to 1.100 
feet. Should great- 
er length be need- 
ed, it can be ob- 
tained by laying 
ships alongside 
of quays above 
72d Street, or hy 
providing diagon- 
al piers similar 
to those of the 
New York Cen- 
tral Railroad 
Company lii the 
West 60th Street 
section Such 
piers, however, 
cannot at present 
b e obtained ! n 
the lower d i s- 
tricts w 1 1 h 0 n t 
great Inoonveni- 

enoe and ^enae, incident to the rearrangement and 
destyuctlMi of presont structures which aro now in- 
tensively need. 

OBJECTIONS 

Three objections may be cited to such an extension 
of the pierhead linee; 

1. That it will interfere with the ourrents and 
with the tidal prfsm. 

2. That ft must be eonaidered in connection with 
a oottprshentlve adjustment of the pierhead line to 
New Jersey. 

8. T^t it will unduly narrow the falrwgy, 

In aalver to the first ohjeetton 1 sttUnJt k«wwtlb 
a hrofi^ of the rtver hetutsen the Nsgr gad 

the Nek Xdit iberee, ahotrlof (hgt hk tiUmfmn ^ 
the, jEtglfiea . district the elftf adfied 'U 

(he urpdi. ta 

InehOM,' , m altreok urhldi, 


la the s«ioiMid<: 
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Some Recent French Monoplanes 


ipHIB 

i7r« 


MCKunpuiyingr photoamphi of some of the latest 
Vronch monoplaues are Instructive as showing the 


trend of deeign and coaatvuction In France. The most 
sotahle of the maobinea lltnatrated, the Robert Esnault 
Belterie (R. B. P.) monoplane, Is well known to our 
raadara, not perhaps In the late form herewith shown, 
hut in its general design, which appears to have been 
changed only in details. The Pelterle monoplane ranks 
with the Antoinette and the Bldrlot as one of the most 
oaiofuUy-hulIt and beat^ealgned of French machines. 
Pelterle was one of the band of Frenchmen who, early 
In the development of the art of flying, perceived the 
inherent posslbllltlee of the monoplane. In arduous 
experimental flying and the multiplied rieka Incurred, 
Pelterle was a good second to that other monoplane ex- 
ponent, Louts Bldrlot himself. The details shown in 
our photograph of the landing devices, carried just 
below the bow of the boat-llke body of the R. E. P, 
reveal some good designing. There is a central skid, 
broad and strong, with Its rear end hinged rigidly to 
the loweat tubular member of the 'Mroplane body, and 
the forsrard end carried by a hollo\, telescopic strut. 
Each of the wheels Is mounted on an Independent 
axle, which appears to be hinged at the center of the 
akid, with a pair of diagonal Btn;4ii extending from the 
outer ends of the axles to a connection (probably tele- 
acople) with the bow. This arrangement should give 
considerable flexibility when a landing Is made on 
rough ground, it will be noticed that the guy and 
warping wires are connectod to their attachments at 
the bow by turnbuckles: Pelterle is too good a de- 
signer, probably, to commit the common error of using 
light tumbuckles, and he has no doubt given thoso 
used a good margin of strength. In an aeroplane, ns 
In a yacht, tumbuckles should be mads the subject of 
very careful selection. Too often they are weaker 
than the wires or steel 
bands to which they are 
attached. Care should be 
taken to see that the <ec 
tlon of metal at the root 
of the threads is fully 
equal to the section of the 
metal In the connecting 
rods or wires. 

This latest Pelterle 
model shows how greatly 
steel tubular construction 
Is growing In favor 
among the French build 
ere. The body frame is ol 
steel tubing, ss are also 
the frames of the tall and 
the hortsontat and vertical 
mddera. These latter, is 
will be eeen from our II 
lustration, offer a good ex 
ample of careful and neat 
design and workmanship 
The tall consists of two 
triangular, borlsontal sur- 
faces at the rear to which 
are binged the two sec- 
tions of the elevating 
rudder. The vertical rud' 
dor also is in two parts, 
carried one above and one 
below the tall, and upon a 
common vertical axis. A 
broad skid of bent wood is 
mounted Immediately be- 
low the vertical rudder 
and at the extreme end 
of the taU. 

The new R, B. P. mono- 
plgnas have teen oonsldor- 
ably almpitlled and iro- 


Details of Several New Machines 

proved, and they have shown themselves to be very 
speedy machines. They are provided with a 7-cyl 
inder alr-rooled motor of no to 60 horse-power The 



A now propeller on a monoplane. 

Thta propeller rocnils the “ttick of wood " with which Curttiw won iiio 
flrrt Oonloti 1Vnni-tt rsm 


oyllntlers of this iiintoi uk in two iiliinos, and arc 
spii-ail out like o fan Tin- iiinlm u. lonsiniou-d iiloim 
the same lines as heieiofnn-, inn it Imh in , n enlniniil 
and improved 

On the last day of the old ve.-ir, an iul.ilor naiiioil 
Pierre Marie. In competition for the Mule ho ’l'to|ihv. 
remained aloft six hours and twi-nlvnlio nilnntoH 
In Ills R E P monoplane, tovei tiiK till I I lininli i il and 
foitv-oiie miles In a oontlnuous IUkIiI Ihnl UIk fuel 
not given onl. there Is a strong pi obuhilit v ihnl In- 
would have won the Mlehelln prize He InoKe all 
speed leiords heynnd one liiiiidii-d and lltlv niilii,, Ills 
average speed for the total distance being at the bigli 
rate ol flftv-threo miles an lioiir The above pel fonn 
anees show that the new IVIIene monoplane Is ono of 
the fastest and best of the new French single surfaec 
marhIncB 

Another rase of steel tubular const ruel ion Is scon 
In the Nieiipnrt monoplane, the tall and double riiil- 
dors of wblih, together with one of the wings, am 
shown In one of our Illustrations The rudder Is of 
the eompouud (vpe with two veittcal and one single 
horizontal siirfaee, the whole rudder having uni 
versal nioveinent eontrolled by wlie leads This 
is the machine In which the 111 fated Lieut f'miraonl 
la Force fell to Ills death on riecember 'KMh last 

The Kaufnmnn mmlilne Is bulll, as will be seen from 
our UluBtrntlon, from the general design of lli(> Haritos 
Dumont "Demoiselle” monoplane There are the same 
short and deep wings, and the same low centei of 
gravity, the operator being seated but a few lmbe,s 
above the ground — a position ol extreme peril In case 
of a fall or too rapid lauding 'I’he snfegnards against 
a smashnp In landing, however, seem to be pretty well 
worked out, the greater pait of the load being taken 
on a pair of wheels can led In a tubular sprlng-con- 
trolled framewoik, while 
forward there Is n project- 
ing shoe rarrylng a pair of 
Small landing wheels, and 
aft, under the tall, is a 
pilvoted skid eontrolled by 
Imavy rubber bauds 
An unusual feature, the 
reason for wlilrli Is not ap- 
parent, is the great depth 
of the leading edge of the 
planes, there being noth- 
ing. ns far as we know, in 
the dynamics of flight to 
warrant potting on fho 
under side of the plane 
the big heavy bulge notice- 
able III the photographs 
The unusual design of 
propeller which is shown 
a monoplane. Is said to 
have glvmi good results 
111 experimental flights, it 
will be been that the pro- 
jected width of the blades 
Is unifotm over their en- 
tire Ii'tiglh The theory 
of tills propeller Is that by 
engaging the alt ovet a 
surface ol iinitnim width, 
hlghei eflitieniv is ob- 
tained It Is claimed by 
the deslgnci of tins pro- 
pellui -II Ravmonil Petit 
— that a screw of this type 
feet in diameter gives 
more thrust than one of 
the more eonveiUional type 
of 7 '4 feet dlameler The 
propeller Is known as the 
R I r 



Oatails of the tail of the Nieuport machine. 
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Science in the Current Periodksais 

In this Department the Reader will find Brief Abstracts of Interesting Articles Appearing in Conten^KM^ 

Pericxlicals at Home and Abroad 


The Ham Done by the “Harmle*” 
Hotue-fly 

T he common houB«-fly, tbo Mutca domrttira of 
Unnceiii, that Inacct which flguroa In fable and 
poetry, and la popularly regarded ae a harmlesa, Inno- 
cent, lively and Intereatlng creature, which may be 
looked upon with IndllTeroiice, or at moat atruok at 
with objurgation when loo familiar, proves to be one 
of our worst enemies Its relations to human life and 
sanitation are most Important, and yet for years all 
efforts to bring the facts of Its jioxIouh exlstenco prop- 
erly to the utlentlon of municipal authorities met with 
Indifference or ridicule 

In n striking article published In the National Geo- 
graphii Maiuizine b> Mr N A Cobh, accompanied by 


These germs may be brouiiit to us from sotts sick per 
son by whatever la large enough to carry them and 
has the opportunity. • (Combine this fact with what 
every one knows about fHea, and we see at onoc the 
tremendous importance of flies as carriers of human 
disease germs. 

“The result of this simple piece of reasoning la so 
startling that It Is often sidetracked by Its twn Im- 
porUnce. It looks so Incredible that we heslMte, dis- 
trusting our own logic. It seems Incredible that men 
have gone on doing as they have done, and as they ate 
still doing, If the facte are as they seem. The oonae- 
quences of our reasoning eeem so tremendous, we fear 
there must have been a mlatake aomewhera. And no 
\ve dismiss the Idea. 

“One way to disturb this false security Is to Interest 


the tqip of all the small welghto la cpwil«»rt»lc. 

“Now, remove the weights and attacdi all Of *« 
one or two o* the threads at one o»d, Thg plflaior irtil 
prmptly be tom loose. Acting on a porthth «f the 
plaster at a time, the weights pan ueomplU^ *hat 
they oannot aooomplish when dlatrlbuMd along tho 
whole surfspo of the plaster. 

“ThU experiment iltustratee rouahly how the ty 
uses and eontrols Its feet Of counw. In my Illustra- 
tion you . can see Just how the weights relaase the 
plaster from end to end. R Is very dHBoiltt to make 
this obaerration on a fly, beoause the flyli pad Is so 
small, and more partloularty beeauee the wl^le oper- 
ation tekea place In aomething like the fiftieth part of 
a aeoond. 

"Wonderful as the fly's pads are, they have their 



fliotagrtplui by N. A. Oobb. Oapyrtght »10 by the Muional avegrapiUo Migttnh. 

Male house-fly resting on giasr .ind seen from below. FIront view of ths hoad of a honoe^iy. 


< r<«it In tnppIlKl with two light cokirad ftleky pada. U 
I nre thus carried from place to place with great rapidity. 




photographR made especially for that article by Mr. 
Oobb, tbe ftietiac'e of ihe house-fly le Instructively dls- 
enssed 

"The fly’s power to spread disease,” says Mr. Cobb, 
"Is a direct function of Its powers of locomotion. It 
can fly considerable distances at a high rate of speed. 
R Is quickly carried long distances by trains, boats, 
teams, animals, and man 

HOW THE PLY PEST SPREADS. 

"It la possible to get a good idea of a fly’s rate of 
flight In a number of ways. Files come to ships newly 
arrived in port across considerable stretches of water 
This we know, bscauss a tew hours earlier there were 
no flies on the ship. No communicationf bu been had 
with land. The flies must have eome on their own 
wings Occasionally we see a fly follow a team or 
animal, enally keeping up a good pace The wing 
muscles of a fly when weighed ave found heavier In, 
proportion than those of any bird sij far examined It 
Is dll^ult to tire a fly out. Test this by trying to 
keep TOC constantly on the wing In * JPOom and you 
win soon ,flnd you have no easy task. AU this shows 
the fly to be no mean navigator of the air. 

“Most of our diseases are caused by lavtotbla germs 


people in the habits and structure of flies. Tbe more 
we know about fliea, the more clear it will become 
that they are among onr worst enemies. 

THE ANATOMY OF A FLY. 

"The photography illustrating this article have been 
designed with this end in view. Take for Instance 
tbe view of the fly resting on glass and viewed from 
below. Look at the feet, and observe that each of 
them has two claws and two light-colored pads. Ths 
fly clings to rough surfaces by meaus of the claws, 
and to smooth surfaces hy a combined action of tbe 
claws and pads. The fly’s pads are covered With fbou- 
sands of minute short hatrs, sticky at tbe end. There 
la no auction-— merely adhealon. 

"The action pt a fly's pi^ may be ithiseMtsd tUf 
moans o{ g plaqs tAptlcklng plaster and a t^mada’ 
and small w^l^ Take apiece of stlekieg phuter halt 
an inch WMp «ild wMV through It some sh^ plpM (4 
thread at Intervale of hMf an Inch, and kattt Ito . 
threads on the atioky Side eo that they peudiot 
through. Stick the platter to a dinner plate or hthaP 
smooth object, tod It wUl he fdund that 4 a laMn 
weight Is attaohed to ea<A thr«ad the ph yne r fOlgpr 
lain In this way a cmatderehto .tteHht 

‘J ^ 

. ■ '■ ..'iVi'u 


dlsadvaateiieB, for sUtiklness and locomotion are not 
always stmtly oompetlble. 

THU CONSHKJVBNCBS OF STIC5KY FBJBT. 

"All his grown-up life the fly has to manage with 
sticky feet Imagine our {flight If the solse of our 
feet were sticking plaster, perennially renewing ite 
stloklness! Whoever has experienced the atioky mud 
of certain reslona.wlll recall bow the hoots ball up and 
what a ooilglomeraUon one drags home trnni a rgsihla 


"■To such inoonvealenoes the fly Is oonetantly sab> 
Jeet, t«|d It Is this that has bred In hlw • «t 
fregnsol^ preening htmiMU, pivflmdieilir' ^ 1^^ ie^. 


.Jr ;iiWiirre if .h«i' -feet-aff J 

iltljarllhA.4ti«;eB sBppayyjMaoefc';#,-^ 

im mm '^'31 
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«i^iM«nM>l« oa weouiit ot the fly's 
V nDn flies tafe ■itnom to fllssesed or rotten 

W< fiml m»Uer. the tmsIeM thus eflieeted are danger- 
««h .JlkU eotts of Btahle offliaifliao ere Bi>rasd in this 
'’itiief, .fiufliltdlng diseases of naii, anlmais, and plants. 
It la inpoaathle to go into details in this place, but u 
Is oalf tight to say that the imagination completely 
fans to , grasp the tar-rsMhtng oonsequences of this 
trattafer of germs and Spores on the feet of flies." 

A Ninr ProoMfl at Bkidiuettiiiar Metal Shavinsa 

R BOSMT derelopaants In machine construction 
make it continually more dlfllouU to obtain cast 
ires of BOfflclent strangth. The Introduction of large 
gas engines and the increasing use of superheated 
steam hate been the principal causes of this dlflloulty, 
hut eten the cylinders of small motors, urlth walls only 
^ or Inch thick, are rsquired to withstand, In 
tsstlngr a pressure of SO atmospheres. Marine engines, 
also, are continually developing more power and pres- 
sura. In proportion to their weight, and the task ot 
the Iron foundries is msde more dtfflcult by the com- 
petition of osst steel. 

HItliarto castings requiring extraordinary strength 
have been msde ot Swedish iron and other special 
varieties, but a much less costly method ot obtaining 
osst iron ot the desired quality has lately been Intro- 
dooed. This result is obtained by adding to the fused 
metal ehsvtngs of Iron, which have been formed Into 
brlqnettes by great preesure, without employing any 
aggiutlii|nt or binder. 

It has long been known Iftat the quality of cast 
iron can be Improved fay the addition of Iron ahavinga 
In a prooaia patented by George Whitney, which wan 
In operation tor several years, wooden or Iron boxes 
flUed with loose Iron shavings were thrown Into the 
turhaoe. The oommerelal aucoeet of this process was 
dependent on the exti^tence of special conditions in the 
wood and Iron markota, and the process was soon aban- 
doned by the numerouB foundries that had experi- 
mented with it 

The loose shavings were partly blown away by the 
blast and partly converted Into slag, owing to the 
large surface exposed to oxidation. The total loss 
produced by these causes amounted usually to at 
least 60 per cent. Attempts were made to diminish 
the free surface by allowing the ehavlnga to rust to- 
gether In the air, but the masses thus obtained were 
eo Imperfectly conglomerated that they tell apart In 
the furnace into loose shavings, which suffered the 
ffete described abovei 

The Idea of oompressing the shavings Into 
hriqustten with the aid of a binder then suggeeted It- 
self, but the binder was volatilised In tbe furnace and 
the briquettes disintegrated Into loose shavings. 

Now Mr, Ronsy has discovered a method of con- 
verting Iron ehsvings, by intense pressure alone, Into 
briquettes capable of withstanding great mechanical 
forest as well as the heat of the furnace. This pro- 
cess furnishes a market for Iron shavings, which form 
a very annoying waste product In machine shops. 

By means ot hydraulic preases, the shavings are 
aubleoted to a pressure which la moderate at first, but 
la gradually Incrsased to about 2,000 atmospheres, or 
16 tons per square Inch. In this way the shavings are 
first Interlocked and finally welded together Into solid 
briquettes without the use of s binder. 

The addition of theae briquettes to ordinary cast Iron 
Is much more beneficial than the addition of loose Iron 
Shavlnge. The behavior of the briquettes Is the re- 
verse of that of all materials hitherto employed, which 
mWeared likely to diminish the proportion of carbon 
In the whole mass, because of their own small per- 
osntage of carbon, but which proved of little value be- 
oauae they absorbed esrbon In fusing Although the 
density ot the briquettes Is sometimes as great as 6.8, 
and they are too compact to suffer much lose through 
oxidation, their texture Is open enough to allow the 
carbon which they contain. In the form of graphite, 
to be burned out above the zone of fiulon. The car- 
bon thus lost Is not wholly regained In fusing, so that 
a oonsidarable net iJeoroase In carbon results. The 
bsneflclal effeot ot the briquettes la due partly to 
this ahsolnte dscraaM In carbon, and partly to an 
tnoTOdaed loss of alllemt> which prevents the deposit 
ot gixPhUs In coaige ptUtlcles sad large quantities. 

!|nie hrlqaettes aro useful for various purposes In 
additiOh (h Ihs canting ot Iron. By adding aubstanoM 
cniteM«l»d to ImpnM* the quality or taciuute the 
wotklbl Iron, bgtvmttw ot nny desired composition 
«sn. he Ittide. A mnthk'lal et more nnltorm eompo- 
nlMldMi tfuin pig Imli^ ^ he ehtnlned by mixing sbav- 
hia at gray o«st Isen o# dtiBwmit aorta. The Berstg 
; Mn 1^ lii1«ieti4iHMMe at mixM shavinga of out 

Udifeh wrap steel 

' '0'allAiol' Md wronght iron shav- 

W n 'Ottam ' iwtwtitate. Ob- 

' taat twt«|Mi enn ha 


Boralg baa mads a series of experiments, with the 
following results; White iron was obtained by fus- 
ing briquettes of gray cast iron In a covered cruci- 
ble, or In a ceupola furnace. The loaa of weight In 
fnalon was found to be imout 50 per cent for loose 
Iron shavings, 2H to 3 per cent for pig Iron, 8 to 10 
per cent tor pure east Iron briquettes, and S% per 
cent for a mixture ot 80 parts of cast Iron briquettes 
and 20 parts ot pig Iron. Hence it may be aasumed 
that the addition of the small proportion of briquettes 
required In foundry work would not appreciably in- 
crease the loss of iron. 

Experiments on the strength ot the final products 
showed that the reelstanoe to bending streea Increases 
In proportion to the percentage of briquettes added, 
while the elastic limit remains nearly constant. The 
tensile strength and resistance to fracture by blows 
also appear to bo Increased by tbe addition of 
briquettes. 

The Borstg and other large German foundries have 
already cast, from Iron fused with an admixture of 
briquettes, hundreds ot engine cylinders which show 
great strength and an Interna! surface of excellent 
grain. 

Large Iron works eould profitably make their own 
briquettes, while small estabUshments could have 
their shavings briquetted In special tactorlea, which 
would also purchase shavings from machine shops 
and keep a supply of briquettes for sale. 

Dr. A. Gradenwttz, who gives the foregoing account 
In Pronuttheua, adds that the Roney process can be 
employed with advantage for briquetting shavings of 
ether metals than Iron, especially such valuable 
metals as bronze and aluminium Hitherto such 
shavinga have been thrown into the smelting furnace 
In the loose state. In consequence of the great extent 
of surface exposed, 8 per cent of the bronze, 20 per 
cent of the brass and more than 60 per cent of the 
aluminium are lost by oxidation and the metal retains 
particles of oxide which diminish Its strength. If the 
shavings are briquetted tbe Ices is greatly diminished 
and the fused metal Is perfectly homogeneous, so 
that It can be used directly for important castings, 
such as safety valves, high pressure pumps, etc 
Briquetting also gives a better control of the material 
used. 

The briquetting process can be applied to ores, uw- 
dust, coal dust and countless other materials, and It 
appears destined to give value to many waste products. 
Sawdust, for example, can cheaply be converted Into 
excellent fuel. 

Briquettes of Iron shavings have a loose texture 
which shows the separate shavings, while briquettes 
of easily fusible metals and some other substances 
can scarcely be distinguished from homogeneous solid 
blocks. 


A Remailable Vegetable Pouon 

R ecent experiments have demonstrated the exlst- 
mce of a iKtisonous substance of very remark- 
able qualities In the seeds of so well known a plant as 
the rlclnus, or castor-oU plant, a common ornament 
of our gardens 

It has long been observed that these seeds frequently 
proved fatal to animals who fed upon them, or to chil- 
dren who swallowed them by accident, but the toxic 
principle has first been Isolated, aa yet In very Impure 
form, by Prof. Robert of Bostock, the process consist- 
ing of maoeratlou In a solution of sodium chloride. 
Even now the pure preparation cannot he obtained 
because of the small amount of the poison and tbe 
difficulty of separating it from associated albuminoids. 

Even BO its terrible potency Is shown by the figures 
of Prof Ehrlich of Frankfort-on-Main, who estimates 
that one gramme of rioinua Is sufficient to kill one and 
one-balf million gulner-plgs. This tremendous death- 
dealing power surpasses that of all other poisons 
known to us as enemies of living matter; such, for 
example, as strychnine and cyanide of potassium. 

According to Dr. B. Rewald In Kotmog, this quality 
alone would make the new poison of Interest to sclen- 
ttsts, but this Interest Is Increased by the discovery 
of a very unique "potson sUblltty'* In this product. 
That Is, If a quantity of poison be injected Into an 
animal Insufficient to kill but enough to cause severe 
Illness, the animal upon recovery Is capable of endur- 
ing B second dose sufficiently large to kill a fresh 
animal Instantly. Moreover, tbe dose may be In- 
oroased gradually a thousand-fold or even ten thou- 
iand-fold wlUiant causing unfavorable eymptoms. 

This can, ot oourse, be done to some extent with 
other polaonst such as arsenic and morphine, but In 
these ^e pesnihle dose always remains in very mod- 
srste propoi^tsn to the death dfhse, and corporeal dis- 
turbances Ato always manifested, while these are 
absent With rfolnus. 

Another striking peeultaiity is thst In the blood of 
these Immunised anlmsls sn sntitoxln is formed. This 
Ukswlae hag ant yet been Isolated in pure form, but It 
IM been poMtUe t« mtt with It ag a fixed quantity. 




When this antitoxin, found In the blood serum of an 
immunized animal, Is Injected into a freehly poisoned 
animal. It will prevent the development of toxic symp- 
toms, and will also cure one which has already become 
III. A similar action is of course well known In the 
ease of bacterial infections, such as diphtheria, tetanus, 
etc. 

Moreover, this veRetablc poison shows another simi- 
larity to bacteria We know that the blood serum of 
animals which have been pnn-lmisly treated with a 
bacterial poison possesses the property of agglutinat- 
ing bacteria of Its own sort floating in some medium, 
such aa. for example, water— a property not possessed 
by normal blood serum. 

Rlclnus In solution possesses a like proirerly. since 
within a short time It causes the red <oii)Usc1ch to form 
a gelatinous clotted mass 

But dlfloront kinds of blood vary In susceptibility to 
this action. For example, pigeon's blood and dog’s 
Tilood show the reaction Immediately, while It Is absent 
or very slight In that of gnats, lambs, and cattle. 

Besides rlclnus there are some rare seeds which 
contain bodies exhibiting similar properties 

It is certainly very singular and noteworthy that on 
tbe one hand highly developed plants and on the other 
hand the lowest forms of life, should produce poisons 
which so strikingly resemble each other In their fatal 
qualities. In their croatlon of immunity, and In their 
power of agglutination. 

Meat Scarcity and Meat Preeervation 

‘C’ VEN In uncivilized times and regions man has been 
-t^taughl by experience to provide against famine 
by preserving food in seasons of abundance. Although 
successful methods of preservation have been In use 
for centuries In all parts of the world, no really 
rational process could bo developed before the cause 
of putrefaction had been discovered In barterla, and 
means of preventing the growth ot those Injurious 
organisms had lieen found by experiment The art 
of preserving food. Including meat, which Is espe- 
cially prone to decay, has boon so highly developed, 
chiefly by tbe labors of the bacteriologists, that food 
preservation has become an Important factor In main- 
taining the balance between demand and supply. 

The International Hygienic Exhibition, to Iw hold 
In Dresden this year, will devote a large amount of 
space to this subject of paramount economic, as well 
as hygienic, Interest, and will reserve a special section 
for exhibits Illustrating the theory and practice of 
meat preservation This Information Is given by the 
journal Rypleia, the official organ of the exhibition, 
which summarizes, as follows, tho various general 
methods of preserving meat. 

Theae methods aro four desiccation, cooling, heat- 
ing and sealing, and treatment with chemical agents. 
Drying Is a very old and good method, which Is still 
practised by primitive races and, to some extent. In 
civilized countries The method of drying meat which 
Is used by the Laplanders, for example, will be Illus- 
trated at the exhibition. The special advantage of 
drying Is that the meat loses none of Its nutritive 
value, as 't Is neither leached nor chemically altered. 
The efficacy of the widely used process of salting and 
pickling, especially dry-saltlug, depends partly upon 
the fact that salt and saltiieter extract water from 
the meat and thus prevent the growth of bacteria, but 
these salts also destroy tbe bacteria by chemical ac- 
tion In smoked meat, likewise, tho putrefying organ- 
isms are killed by the creosote and other Ingredients 
of the smoke. 

The preservation of meat by cold storage is now 
practised on an Immense sc-ale, with the aid of elab- 
orately equipped and carefully managed refrigerating 
and cold-storage rooms, which will be well represented 
at the exhibition. Frozen meat can bo carried around 
the world without losing any of its freshness, and 
cities can be abundantly supplied with fresh meat In 
the hottest weather 

Of still greater practical Importance is the method 
of preserving meat by heating or cooking it, and seal- 
ing It In air-tight cans. Not only have the commer- 
cial canned meats and meat products become very 
popular, owing to their cheapness, convenience, and 
palatabtllty, but the small and very effletent forms 
of steriltzlng apiiaratus, which are now made 
for household use, are beginning to appeal to many 
persons who are still Busplclous of comniorrlal canned 
meats, despite the skill, care, and governmental con- 
trol which are applied to their prnd<i< tion Any house- 
holder can now preserve meat In perfect condition 

As the use of canned meat Increaseo, the often recur 
ring rise In the price of meat will rapidly lose Its 
terrors, and gradually become Imperceptible When 
strict control of food supplies shall have been estab- 
lished by every government, and the restrictions which 
now hamper International commerce In meat shall 
have been abolished, all local and temporary varia- 
tions In production will b« compenwted by ituportg 
wul exports. 
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Solar Energy 

To tlie Kditor of the Scikntivio Ahkbioan; 

JuHt H fpw lines concerning the article In ^he Sonm- 
TiKic Amkbican for January 2l8t on the “Utilization 
of Soiur Radiation and Wind Power ’’ 

It was somewhat surprising that the leading Ameri- 
can BcU'iitiflc Journal should give space for an article 
and full-page Illustration on such an Impossible 
proposition as this 

The Inventor of this Interesting device. Mr. H. A. 
Fessenden, proposed to cover an artlflclal lake with 
thick glass He expects (he sun’s beat will convert 
the water In this lake into steam with which to 
drive an engine' Now any schoolboy knows that 
the rays of the sun can never raise water to the boil- 
ing point of 212 degroe.a without the use of condens- 
ing mirrors or lenses 

The solar steam engine Is not practical, and never 
will bo, owing to the expensive machlnory of such a 
plant and the small and erratic nature of the power 
obtained therefrom There have been described In 
the Si'iKNTiKK Amctican Several solar engines One 
of those, located In California, I think, uses a huge 
parabolic mirror to converge the sun’s rays upon a 
■mall holler placed In the center of the apparatus. 
A train of gears and clockwork Is used to keep the 
whole affair constantly pointed at the sun as it travels 
from east to west across the heavens, A steam pipe 
carries the steam thus generated to a small engine, 
which gives 8 or 10 horse-power. This machine un- 
doubtedly works, but the mechanism la complicated, 
delicate, and costly, and probably requires the con- 
stant care of an engineer. It Is probably far from 
an economical power plant. Of course. It operates 
only when the sun shines. 

Another device of similar nature. Instead of using 
water In the holler, uses ether or some other liquid 
witu a lower boiling imlnt then water. This obviates 
the use of mirrors, hut the loss of the generating 
liquid must he considerable, even with the use of the 
best condensers, while the power obtained in this way 
Is small In quantity and uncertain In nature 
Mr. Fessenden’s second scheme, which consists In 
using windmills to pump water Into storage tanks, 
from which It Is drawn to operate turbines and gen- 
erators Is more practical than the solar device. But 
why not drive electrical generators directly from the 
windmills, and store the power thus produced In of- 
flclimt storage batteries? This Is already being done 
in seveial places, and for small plants seems to work 
falrlv well It is certainly much less wasteful of en- 
ergy than the watcr-storage-turblne system would be 
By the way, what has become of the page for cor- 
.espondence formerly contained In your osteemed 
paper? This was a very Interesting feature, and I 
trust Is not going to he discontinued Yo«r paper it 
certainly greatly improved since the new year, and 
your efforts are ture to be appreciated by your army 
of readers Dewky C, Canmu). 

East Canaan, Conn. 

Longer Piers at New Yorii 

To the Editor of the SciKWTmc Ambbioak: 

In your article of February 4th, on the “Longer 
Piers” controversy at New York, and the editorial on 
the same subject, you cover the ground exceedingly 
well but for a few points which should not be neglected, 
and which require no argument 
The origin of ihe controversy was as follows: 

One of the great foreign companies, operating to this 
port, came to the government at the eleventh hour 
saying that they were just completing a great new 
ship and wished to encroach 100 feet on the fairway 
for her accommodation The present pier head line 
was -establlshod by coiiipctenl government engineers 
for the best Interests, not only of the port, but of the 
river and of the whole country, and Its establishment 
was to safeguard the future 
Twice before this, corporate and local Interests 
have sought to encroach beyond this line and twice 
they have failed and made other satisfactory arrange- 
ments. Such arrangements can be made perfectly well 
now, and the petitioning companies and the Depart- 
ment of Docks and the government engineers all 
know It. Below West 4lBt Street and above West 44th 
Street are ooBSlderable stretches available for piers. 
The stone buikkeads are not yet built In these places 
and the general character of what piers ai^ there Is 
more or less temporary- By keeping tho btilkhead 
about where the old btrikhnad was and now le, and by 
ekewlng the plert a lltMe, they could easily he made 
1,000 feet long. 

The talk of theee larger new ehlpa going to any 
other port than New York la hardly tvorth a buey 
man’B thod|ht. New York la thO only place that can 
give commerce of the quantKy aad cUhw required. II 


New York ahonld get lOO feet extended Into Ibe fair- 
way the Jeraey Oanmlealoa would demand the aaUA 
thing. Larger ghlpt are aurely coming if paat rebordi 
■how anything, and larger ahlpa certainly nead a 
commodlooi harber- Again, bealdes the larger ahlpa 
the aggregate commerce will be immeneely larger In 
twenty years, and it would seem criminal to congest 
tb« harbor or take away any of the lee-room whKdt 
It now enjoya. 

Compariion at Liverpool or other harbors is mean- 
ingless without comparing also the character at the 
harbor traffic, and in no other harbor of the world 
can such an intrloate, criss-cross, complicated traffic 
be found as In New York. 

We have the best harbor In the world, and It is the 
business of the engineers of the government to main- 
tain it. They are responsible to no parttee or corpora- 
tions or private Interests, and the measure of their 
responsibility rests only in their own Judgment of 
the future welfare of the port, the river and the 
country. By holding up their hands we will be doing 
an act for which the future will blees us. 

New York, N. Y. Boatuait. 


A Meehaideal Problem of PupsHnf Intenet., 

To the Editor of the SriErmrio Amebioas: 

Will you kindly submit to the readers at the Scien- 
Tmo Amebicar the following mechanical problem, 
which I believe to be of some puzzling interest, even 
If It looks so simple? I have not seen two persons 
that give the same quotation or figure it out In the 
same way; 

I, II. Ill are three distinct problems, and may rep- 
resent three Independent sets of rollers or three seta 
of planetary gear movements. A, A', A" are Internal 
gears. The flguree (111. 25. 61) (111, 37. 37) and (111, 
46, 21) are the number of teeth upon the different 
gears. 

The questions are* 

I If internal gears A, A', A” are held stationary, 
how many revolutions are required of gears (0, 61), 



Diagram of mechanical proUeBz. 


(C, 37), and (C, 21) to carry eatelllte gears (S, 26), 
(B, 37), and (B 45) one revolution around internal 
gears A, A', A", or bock to the starting point marked 
by arrows? 

II. If vice versa, gears (C, 61). (C, 87), and (C, 21) 
are held stationary, how many revolutions are required 
of Internal gears A, A'. A" to carry satellite gears 
(B, 25), (B 37), and (B, 45) one revolution around 
stationary gears (0, 61), (C, 87), and (O, 21)? 

in. Which la the simplest solution or key to the 
problem? 

Chicago, HI. JosBPH ok Maanita 
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Lite on th« lams used to be trkwHn»-4la|baaoM bwa 
so great. The telephone is the annlhllatttr ef ^a- 
teiiee. As one tamer expraasafi it, “I am nett door 
to everybody I want to talk to. That telephone puta 
my ieolated farm in the heart ot thlnga.'* Reoae- 
velt'a Country Life Oommisalon designatea the tele- 
phone as one of the foremost Influenees making for 
the solution of the rural problem. 

When it is coneidered that the arerage tamer oan 
Inetall this advance agent ot development at a oost 
less than the present retvim from a bale of eotton, 
or thirty bushels of wheat, it is not difficult to under- 
stand why the rural telephone Is making great strMea 
throughout the entire country. 

The part which the farmers themselves have taken 
in the telephone movement makes It one of consider- 
able importance. It le a fact that tor very small trouble 
and expense a group of neighboring farmers osn buy, 
bulU, and maintain a servloeable telephone system. 
The work of installation is not so very different from 
ordinary ten(«-buildlng operations sbont the farm. 
Equipment conforming with the best reeagnlsed atan- 
darde is at the dlspoeal of progressive rural cltlsena 
tor their telephone building. 

It Is not an unusual eight to witneos gangs ot 
fanners at work <m the roads, erecting poles, String- 
ing wires, and installing the Instruments in the farm- 
houses along the countryside. This worfe is usually 
done on a cooperative basis. 

Often some sort of an organization is formed. Some- 
times elx or eight neighboring farmers start the move- 
ment. In ease there are as few as this, no switch- 
board is necessary. Construction and maintenance 
are of the simplest nature. A single pair of -wires will 
suffice, and the “party line” system is found the most 
convenient and useful. As demands grow and the 
little rural companlee branch out, extenalona are made, 
and, uBUBlIy, connection through trunk linea with the 
rest of the world. 

It in interesting to note that the adoption and de- 
velopment of the telephone in a rnral locality Is at- 
tended by a minimum ot expense. Ot all the agencies 
that help bring greater opportunities to the tatma— 
the goods road movement, railroad extensions, the 
rural mail delivery, and the farm telephone— the least 
costly, and, because It reaotaee the largest number, the 
moBt Important, le the telephone. 

No longer does the farmer conelder “the voice in the 
box” ae one of the mystorioue things tor the city 
fellow to fool with, and for the farmer to let alone. 

The ease and email cost with which the neighbor- 
hood telephone line can be oonstructed appeals to and 
Interests him, 

Manufseturers of telephones, and operating tele- 
phone companies generally, pablteb books and pamph- 
lets describing "How to Build Rural Telephone Llnei.” 
Theee publloatlons treat the subject in a simple and 
comprehenalve way; they are profusely illustrated in 
a way which enables any one with ordinary intelll- 
genoe to construct a practical telepbone line of a 
limited number of stations. 


Spread of the Rural Telephime Mon 


T he movement for communication among farms 
and for better connections between rurdl and city 
districts has increased wonderfully within the past 
few years. To those who are ignorant of the real 
statistics, the figures of the latest telephone census 


For the period from 1902 to 1907 the number of 
rural telephone stations in the entire eountry increased 
449 per cent In 1902 there were but 266,966 rural 
telephone stations in the United States; five years 
later there were 1,464,778. 

The census figures show that the South has a great 
share in this development. The increase in the South 
Atlantic States was 469 per cent, and in Hie South 
Central States it was 367 per cent The actual figurw, 
however, mean more than percentage, showing steadily 
Increasing telephone development la all B#es. 

^Wherever the telephone has gone It hfS brought 
with it better living, an increase in tha ^productive- 
ness of the farms,- and money-making opportunltlM 
for the agriculturist that were not drettgiad of 1^ 
fore. But when one considers teat in tUb Uve-y^ 
period the number of rural telephones Jqiqpod front 
64 to 6,073 in Maryland! from 270- to 24#d In OlUa- 
homa, and from 159 to 12,403 in Arkansbi, th« ndfi<> 
ner in which tolep^es were popularlseit. and rfls# 
from the station ht a rich man’s luxury to tbkt# ku 
every-day neongsllx >11 Il» pooplo can be MWny 
iJnderstood. 

The census, though ^ts results have only teoeutly 
been publtdhed, does not bring ths actual otetdRlolte 
quite np to dote. iKo i#»gi tgo AvaUMidi' M 


bcNBiiiv Use of AutoDobfleg by the Fumen 

A GCORDINO to the Bureau of Statlatlcs at 
YTashlngton, a careful compilation of all ajall- 
able returns has shown that last year the farmers 
of this country purchased 26,000 automobtlea~an in- 
crease of 86 per cent over the previous year and more 
than 400 per cent over the number of cars purchased 
by them In 1909. The farmers ot the South and 
West especially have come to realize that the mod- 
em auto cars save both time and money for them, 
heetdee being put to use In various ways upon tbe 
farm. It is longer a luxury, but a neosMity, and 
eoneequently Bl who can possibly afford it are in- 
vesting in machines. 

An Agi feidte wfl MolMr Coiwettthiii 

T here urtu be an hgrlcuiturai motor ecmpailtion 
at tiM OanadWn Industrial EXklMtkm, la 
te be In Wittbtpeg, Oanada, from Tuiy diffi to 
July dSndi ttll, and ^hteh will be open to thd world. 
Yfre attdtatete in tffiorge wBl be PNi. A. R. ffitett and 
' *t.'j.'i«ith, 


WJBCiaMll is' Ifome «f ' hbvlng .*p '■* 

;* •!» “Hie sjnudorttl ammsM'^d’ In- 

'du#ry;.di<inn#«te |a^ir yot# , 

is UiMded to bring Oie tnalter t# ^hlttntsir 
of Cbamiorce: and to have RartfaaMni indm aoma aotioa 
tiwnt^on. . 4^twnver. ft is not a^ nl :'0«rtatd,4h# ^ . 
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Dynamite on the Farm 

Explosives as a Substitute for Ax, Plow, and Spade 


D TNAMITB bai bMn employed for some years in 
clearipir new land of stpmps, boulders, rocks and 
standing trees. The redwood, fir and pine stumps of 
the Pacific Coast are blost^ with low grade, slow act- 
lag dynamites. The uaoimt required depends on the 
■toe of the itump, the kind of soil in which it stands 
and the nature of the roots, and generally ranges from 
ten pnnnde to five hundred pounds. Sixty per cent 
quick acting dynamite Is necessary for cypresa stumps 
in ewarape, while thirty per cent to forty per cent slow 
aotUif d:^mtte usually does beat with oak, pine, elm, 
hickory, chestnut and the general ran of stumps. 

Almost ail vegetation Is, of course, directly influ- 
enced by the depth, moisture condition and Ingredients 
of the fertile surfsoe soil. Under the surface soli at a 
greater or less depth and in varying thickness Is found 
the subsoil, which often cannot be penetrated by mois- 
ture or plant roots, and which at best yields but little 
plant food In Its compact state. When the subsoil is 
quite Impervious and underlies low ground, swamps 
or ponds exist above it. If such subsoil occurs under 
perfectly flat and level ground, the surface Is generally 
marshy. Under rolling land, compact subsoil Is not a 
serious rfistrlctlon to plant growth, provided the 
alluvial surface soil be deep, If It be thin or shal- 
low, the land will not retain suflictent moisture to sup- 
ply the plants through dry weather. Again, thin sur- 


By Willard V«uiig 

sired length can be excavated instantly without any 
shoveling. Ditches fifteen feet wide are excavated by 
exploding the dynamite in three parallel rows of 
holes. 



Felling a tree with dynamite. 


Subsoil under land is broken up with quarter-pound 
to hBlf-i>ound charges of pi i letii to :■.() per leiif slow 
acting dynamite exjiloded In holes sunk from two to 
four feet at regular Intervals 'I'lie depth and spar- 
ing of the boles and the sl/.e nl tin i lunge de|)ond 
on the thickness and (ondition ol the sulisoil Ex- 
periments In subsoil four feet thlik undei a foot of 
surface soil have been made bv sinking iilts midway 
between holes spaied at various distances These 
experiments have shown that a half pound 2.’) per rent 
slow acting dvnamlte exiiloded in the holes driven 
down to six inihrs above the bottom of the clay sub- 
soil will properly bieak and rrark the subsoil to a dis- 
tance of eight or ten fret The propoi sparing 
for thr holes lu this ground is therefore flflorn to 
twenty feet Holes fifteen feet apart average about 
one linndred and ninety-four to the aere, and holes 
twenty feet aiiart average about one hundred and eight 
to the acre The cost of labor and explosives to blast 
an acre of this kind of subsoil is from fifteen to 
twenty dollars In some places land on which noth- 
ing of value could hr grown has been transformed 
Into excellent farms by siibsoll blasting, and in many 
other places It has increased cro)) yields from twenty 
to fifty per rent 

Dynamite is alao used extensively to break up the 
Biibsoll In orchards Here holes are put down four 



face sell Is quickly eroded from hilly land. In some 
places where the surfaee soil on rolling land Is thin, 
eSorts have been made to retain it by throwing up 
low ridges or dikes to check the wash of heavy rains. 

The only satisfactory method yet devised of upheav- 
ing and disrupting subsoil Is to blast it with dyna- 
mite. Bwamps are drained by drilling several holes 
In the deepMt part down through the impervious sub- 
soil and exploding in the bottom of these holes fiom 
three to fifteen pounds of 30 per cent or 40 i>er cent 
dynamite having good water-resisting properties, seml- 
geiatin or gelatin dynamite being best for this work 
When properly done this blasting shatters the subsoil 
■0 that It affords permanent drainage and so that the 
swamps do not form again. 

Marsh laud Is rscovered by ditching. The ditches 
and drains are excavated by exploding charges of sp- 
proXImately a half pound of 60 to 60 per cent quick 
acting dynamite In holes put down in -a line and 
spaced approximately two feet apart. Only the middle 
charge In tke row Is prlmafi. Md the explosion of 
this charge causes the entire row to explode. In this 
r/ay a,41t«h thres feet deep, five wide and of any de- 



Laud ready to be ckared of etnmps. 


or five feet deep midway between tlio trees, and the 
explosion of u half pound of 26 pur cent or 80 per cent 
slow acting dynamite In those holes opens the sub- 
soil BO that there can be no root bluding. The ex- 
plosion also destroys grubs and booties and tenda to 
prevent wet rot and other fungus growth. In some 
places, where orehards are falling. It is the eustora 
to explode a charge of five or ten pounds of powder 
about ten feet di-ep directly under the tree 
When young tioes are planted the hole Is dug with ii 
quarter pound or half pound of 30 per cent dynamite 
This lousens Ibe surrounding soil so that the tree roots 
eau K)ircud extensively and also grow deep into the 
subsoil for molBiurc In some ground trees planted 
in blasted holes are almost twice as large when a 
year old, as those ])lanted in holes dug by hand 
Dynamite Is also used on the farm to excavate 
trenches for tiling or for pljs* lines, to dig eeliars and 
foundation trouehes. to grade and ditch roads, to sink 
wells, to clear icc from watering places for stock 
and to break ice gorges in streams, to dig holes for 
polos or for fence posts and to split logs for fence 
rails, cord wood, etc. 
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I N the practical aflaira of life practice uaually pre 
cedea aclence frequently by many yeara Then 
the arlentlat diacovera the prlnc'plea which underlie 
praitl e and ttaua enablea ua to improve on former 
practice Much Improvement In domesticated anl 
mala and considerable Improvement In farm crops was 
made before we dlacoverel any of the fundamental 
prlnrlplea Involved Important discoverloa In tbla lino 
began about twelve years ago It la true the moat 
important of all tbeae dlscovcrlee waa published in 
1866 but It was In advance of Its time and was for- 
gotten until rediscovered by several men about 1899 
to 1801 The art of breeding both of farm crops and 
of farm animals may now be aald to be an applied 
BcUn e The irlnciplea which have been dia overed 
will be Btated here in the brlofosl possible form 

SELECTION 

The old method of improving crops and animals 
warn by selecting the beat Individuals for breeding pur 
poaea It was thought that this i roduced actual im 
provement in the individuals selected We now know 
however that It dots not do this but It does ellmln 
ate Inferior strains and th is raises the general level 
of excellence of tie breed Much Improvement baa 
been made in varieties of wheat potatoes corn and 
In all of our Improved biocda of farm animals by se 
lection without any atteuii t at croaa breeding of dif 
ferent varieties B it It m ist be remembered that the 
Imprivemeiits thus made can at omillah only the 
segregation of the best Individuals or combinations 
of characters existing In tie lojulatl n with which 
we began the selection It cat not t rodiioe any Im 
rrovement beyond that point 
It frequently occurs that two different varieties or 
breeds each possessing excellences and defects can 
be crossed and a new variety or breed made combln 
Ing the ox ellen ea and eliminating the defe ts of the 
breeds or varieties used in the cross It Is only dur 
Ing the past dozen years that this baa been known 
and the reason for II understood It is true that 


Gregor Mendel diocovered this principle aad published 
it in 1866 so that it is now known as Mandela law 
but no practical uae waa made of It until It was ra- 
diocovered a third of a century later 
There are three Important prluclplea Involved in 
Mendels law The first la the principle of domln 
ance Pigs 8 and 6 illustrate this principle In Plir 
8 a bearded wheat with lax heads shown at the right 
waa crossed with a beardless Club wheat shown at 
the left The hybrid which la shown between its 
parents has a Club head and no beards Characters 
which show In a hybrid while their opposites do not 
show are said to be dominant and the characters 
which do not show In a hybrid although preaent. are 
said to be reoosslvo In Pig 6 a polled or horn 
less animal Is shown One of its parents had horns, 
the other did not It Is seen that the poll character 
Is dominant and the hors rharaotsr reoeesive This 
principle Is of great importance especially in pro- 
ducing new varieties of potatoes fruits, etc whloh 
are propagated by cuttings A hybrid when It repro- 
duces from seed docs not reproduce true to type but 
when reproduced from cuttings It reproduces per- 
fectly true to the type of the hybrid 

SECOND GENERATION OF BROWN X BLUB BYES 
Br=sBrown BI = Blue 

1 Br fr P and Br fr M =BrBr 

2 Br fr F and B1 fr M =::BrBl 

3 B1 fr r and Br fr M =:BrBl 

4 BI fr F and Bl fr M =BIB1 

The second principle Is that known as the law of 
segregation Referring to the animal shown In Pig 
6 which Is a hybrid between a horned and a polled 
breed according to the law of segregation this animal 
will transmit the born character to half Its offspring 
and the poll character to the other half 
The third and most Important principle which Men 
del discovered is known as the law of recombina- 
tion It is a result of the law of segregsttoa and the 
further fact that each pair of character* segregates 


without any retsrence to any other pair Aeoordlnf 
to the law of recombination the sseoad gansvatlon 
of a hybrid If sufficiently numcotous, will present 
every possible combination of the oharsoteni Of the 
original parents The foregoing table ghows this law 
In the case Of eye color In human beings Both parents 
In this family: (1) Those inherlttns brown eyes 
brown eyes and blue eyes Brown eyes belnc domln 
ant over blue eyes these parents are both brown-eyed 
There are tour classee of children Which may H>|War 
in this family (l) those Inheriting brown eyes 
from both parents these will be pare brown-sysd, 
(2) those Inheriting brown eyes from tbs lather aad 
blue eyes from the mother (8) those Inheriting blue 
eyes from the father sad brown spas tfom the 
mother these two Qlasses will be alike and Uks the 
parents (4) those Inheriting Uu* eyes from both 
parents aad they will be the only blueOywd chll 
dren In the family Thus In stMh a family, on the 
average of a large number of oases, one fourth ot 
the children will be blue-eyed. 

APPLICATION OP JdBNDBLB LAW 
Many important applications of the prindplae above 
enunciated have been made In producing new varie- 
ties of farm crops and new breeda ot animals Many 
other appllcatlona can be made 
hcic VarirHet of Wheat — Eastern Washington 
eastern Oregon and northern Idaho la one of the 
great wheat-growing regions of the wiwld The farm 
ora In that section in the eayly day tried every variety 
of wheat known in order to find varieties adapted to 
their conditions In the vicinity of Pullman Wash 
where the State Experiment Station la located up to 
1899 the farmers bad found only one variety that was 
■atlsfactory and It had some aerlous faults The 
difficulty with pracUcally all the varieties tried ex 
cept this one, waa that the ptraw was weak, and when 
a rain storm came after the wheat had grown np hi 
the spring it would blow down Again exespt this 
one variety when the grain got ripe the chaff would 



Fig 1 -Brahmin boU owned 1^ Georgia experiment station and BMd In pradawiag 
Irnmnyiff tofhasa fever in soathem cattle. 
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«t tbe nr^in taH tion of Waohlufton, and attempted to And a winter 1900 The seed ot euch hybrid plant was kept 8ei>Br- 

If th* »*• windy. But the wheat of thU character. Hundreds of varlettos were ate and sown by Itself in the fall of 1900 While these 

tUttm Ohidt vayioty wnfiM^,'«tlind and hold it# grain ohtalaad from all over the world, hut none of them wheau were heading nut the next year, the writer 

iwsn BlB#h pr more It hw been would stand up and hold Ita grain. At that time dlst'overed the law or recombination He found that' 

loilKdl oount*y , tn#t'.Wl»«l Whaat is sown in Mendel's law was not known, hut in the hope of pro- In every row every poaelble reeomblnation of the oni 

MV W It goes tltirdaillh I the wintsr without In- duclng a oomolnatlon of the good characters of some parent characters was present 

jll^, It trill ylow so PW cant Dtors thao if sown in of the beat winter Wheats and the Little Club spring For Instance. Fig 10 sliows tb.- Valley and Little 
tie apl'laf. Honce ■ aJlhOhgh the Little Club Is a wheat numerous crosses were made. Fig, 3 shows Club varieties six first generation hybrids of these 

sprtng v»rl«ty It wsa hlways sown In the fall. Prof. El. K. Sllllott, who was at that time the writer's two varieties, and the tvpee which each of these six 

tlm-an aterggo of nbo^ every third year it would asBlstSnt and who later succeeded him at the Wash- hybrids produced In the second generation At the 
tVDm out and have to h« tedown in the spring. The tagton Satlon, making the crosses In the field He Is top of the figure the small head ai (be leti is the Llt- 

tarniors Insistently deOlWdod a winter wheat that hare transferring the pollen from one variety of tie Club variety, the next is the Vuiiev The left 

sn0A'St|gd UP and kold'ljtilglw^ The writer was at wheat to the stigmas of another variety The first half of the picture shows the ichuIIk when pollen 

tiwit .AgrlCUttucdht # ^e /State Bxperlment Sta- generation hybrids were harvested In the summer of lOonttitued on pane m ) 



Fig. B.— A pure polled animal of the Hctofonl Fig. (L— A croM>bred animal having a homed dam and a polled Fig. 7. — A Hampshire pig, showing the white belt which 
type prodneed by the applteatian of or horaleas sire, lllnstratlng dominance of is characteristic of this breed. Breeders have not 

Mendel’s law of recombination. poll character. been able to fix this belt. 








T^RM ownen and operatora are appreciating the 
* eoenetnle value of concrete more and more every 
year. It la not only the large farmer who can uae 
concrete to advantage, but the email farmer can 
do ao as well. 

The uae of concrete on the farm la practically un- 
limited, therefore we can only mention a few of the 
many uaea to which It can be put, Theae, however, 
may aeem many to the uninitiated, or to thoae who 
have given but little thought to the aubject. 

Among the most popular uaee are the making of 
fence poata, walks, bora floors, watering tanka, lawn 
rollers, drains, foundation posts and floors for corn 
cribs, windmill foundations, root cellars, retaining 
walls, culverts and bridges, dama, slloa, cow barns, 
stepping blocks, hot-houses, hot-house benches, hens’ 
nests, poultry houses, smoke houses, granaries, hitch- 
ing posts, porch columns and foundations, garages, 
bams, hog troughs, piggeries, dairy bouses, and Ice 
houses- 

What makes concrete to-day more popular than evor 
la that It Is sn excellent substitute for lumber, the 
cost of which within the past few years has reached 
almost prohibitive figures Therefore It la only natural 
that a material which has as many advantages over 
lumber should appeal to the farm owner as strongly 
as It does 

Aside from Its moderate cost, concrete is more 
durable and sanitary than wood, its maintenance cost 
Is practically nothing, and It Is absolutely fire-proof. 
Thus the fire risk, excepting the contents, Is entirely 
eliminated whore It Is used. Another point In favor 
of concrete may be found in Its ornamental possi- 


bilities. Being of a plastic nature, it can be SihMAd 
Into plain or ornate designs as fancy dlctatas, and it 
the owners artlatlc taste runs to color, be may Insert, 
here and there, a colored tile. This will break the 
monotony of even the plainest design, and will also 
add Individuality to the work. When making hitching 
posts, horse blocks, retaining walls, gate posta, etc., 
effective surfaces may be obtained by placing varied- 
colored field stones near the eldee of* the mold. Then 
when the mold is removed these will show plainly on 
the face of the work. Surprialngty beautiful and. at- 
tractive results can be obtained In this way with bub 
little skill and Ingenuity. 

The cost of concrete ta trifling, tor In most Instanoes 
sand and stone suitable for the work can be found on 
one’s own farm, or If not, some aaarby farm will have 
a good deposit of sand or gravel which one can get tor 
the hauling. Therefore the only cash outlay required 
Is that for the cement, and thia la sold for a re- 
markably low figure. Just to give the reader some 
Idea of bow easy It la to make useful thlnga th eea- 
Crete, a few general inatructiona are given below. 

For Instance, we will tiAe a watering trough. Kvary 
farmer knows the neceeslty of a good watering trouCll 
for bis stock, it is probably one of the most nss- 
ful and essential devices about a farm, and when 
made of concrete It not only presents a pleasing ap- 
pearance, but is also practically indestructible. Water- 
ing troughs can be made with or without relutorcing. 
If reinforcing Is used, the walls of the trough can ne 
made thinner. The forma are simple to make. As a 
rule. It Is best to make the trough where it is to be 
permanently located; for If not, on aceount Of Its 


weight, «M will havs trouble in moving it around. 
The lltst thing to do la to build n bottemlsM wooden 
box. tha Ittatds dtoMoatoni of whloh must corfeapoad 
to the outside dlmsnslona of the Untalisd trough. Lo- 
cate this OD the ground where the trough ta dealred, 
and tamp the earth, which now forme the bottom of 
the box, down good end hard. On the ground thus 
tamped deposit concrete (or n depth of about six 
inches; this will form the bottom of the box or 
trough. After tamping the concrete, and while It la 
atiU soft and wet, aet the tuner tom on It. This 
conalata of A box, the outside dimonatone of Which are 
the same as tike dwired Isatde dtmenstona of the 
finlehed trough. Oil or grease the outside of this mold 
well, and be onreful to set It central, so that all tour 
aidsB of the trough will be unifom la tblckiMM. 
Then fill molds, and level off flush with t|to top. Let 
the forms remain In place for two or three days before 
removtng so as to give the concrete n chance to be- 
come bard. The principal precautions to take In build- 
ing a- eonoreto water tank are to see that a rich mix- 
ture' la used, that it ]a poured In a moderately thin 
coDsiatonoy, and that the torn* an oom|letoly fllled 
In flae operatioa. 

A good heavy rollar is always useful about a farm. 
For a trifling eost an axosQint eonoreto teller can 
be made. A piece of sheet Irmi ean he used tor the 
outer tom. It should be tonaod into a drole, and 
held In shape by wrappliif It flmly wUh lightweight 
wire. In the center of this dronlar form to plaoed a 
gae pipe, totougfa which the dmft can be Inserted 
when the roller to complete. After the fimn has 
been nt up and the gas pipe properly centered. It 
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length ft Would be well to put In expanalon loinu to 
prerent eraokbig 

Pram the above U will be aeen that there la noth 
tog very dlfRoult or complicated about working to 
cement The use of conorete fence poeta la aome- 
thing that la becoming very general Thia la due 
not only to the aoarcity and high price of good 
atralght-gralned wood poata but to the almoat un 
limited life of the concrete poata their great atrength 
and their neat and pleating appearance It la claimed 
that excellent concrete fence poata, about eeven 
feet to length can be made on toe farm for from 
twenty to thirty oenta apiece This doea net include 
labor cost but representa only the coat of material for 
the concrete and toe wire reinforcing tor each poat 
The Department of Agriculture at 'Waahington, D C 
haa Juat iaaued a bulletin on How to Deatroy toe 
Rat " Rata devour grain carry Infectloua dlaeaaoi from 
bouee to bouae and have become auoh a pest that the 
Department has made exhauative Inveatlgatlona look 


Ing to their deetruotlott Ohrloualy too moat direct 
procedure is to rob them of toetr neating place and 
with tola Object in view concrete flooni are recem 
mended for bami penltry housea corn crtba, and 
granarUn The expwdeece of many farmers la that 



FUling a monollthie concrete ello. 

grain mature enough to be placed In storage will not 
spoil on concrete floors nor will corn mold In con 
tact with them if there la good ventilation and the 
roof is tight 

Another use for concrete la the building of alios 
or large tanka in which fodder la placed and pre 
served In a green state for feeding stock when a nat 
ural green pasture la not available Slloa to-day are 
eonaidered a neceaalty hy the modem farmer For It 
la I ialmed that a crop preserved by the uae of a alio 
la increaaad about forty per ent in value over that of 
A crop harvested in tile usual way Concrete lends 
Itaelf to the construettoB of slloa better than any other 
material It Is one ol tkw beat non-conductora of beat 


and cold On thia account the temperature of the in 
•ide of toe alio will be fairly uniform regardtsM of 
the prevailing outside temp rature Concrete slloa 
are fireproof and are not aubje t to rot or ruat under 
the action of toe acids formed by the Llight formenta 
tton In the silage or by the alternate wetting and 
drying out which every alio recolv » They are alao 
vermin and rat proof Concrete silos are goutrally 
made circular In form and from two to three times 
their diameter in height Ihey are somtines 1 ullt 
of concrete blocka but more often are n ad with 
monolithic or aolld walls A reinforced one etc silo 
can be built cheaper than one that Is i t r inf reed 
for the reason that thlnnei walla can b si an 1 
thus the saving in concrete more than offsets the ost 
of the reinforcing ateel required 

Being a poor conductor of heat and cold as men 
tloned above concrete haa been used most success 
fully for the construction of greenhoiises and Icc 
houses A greenhouse built of concrete not only dim 
Inatea constant repairs which are requited In a 
wooden structure but it also saves fuel as It retains 
heat and keeps out cold The fiundallons and side 
walla can be made of aolld concrete as can alao the 
posts and ridge poles the latter however should he 
reinforced with steel The tables and benchea In the 
greenhouse should also be made of concrete for Ijy 
80 doing the large expense and Inconvenience of re- 
newing every few years too old decayed wooden 
benchea will he saved There are varioua designs of 
greenhouse benchea Some arc cast all in one piece 
and others are made up in aettlona of concrete alaha 
Whichever form is used It will be well In order to 
facilitate the drainage of the water from the table to 
provide drainage holeg In the bottom c f the benches 

Concrete lee houses owing 1u th ir durability 
strength and Insulating qualities have giv i consid 
erable satisfaction Kxierlct e has Blown that the 
bouses which give the greatest effl leucy sr those 
which are built wltl a double wall Tl ese walls are 
generally about twelve Inthes thl k and are made up 
of two three Inch walla place<l glx Inches apart tied 
together with galvanlxed Iron roda or atrapa thus 
making a aixinch wide continuous dead air space 
between the two walle which adda greatly to the In 
Bulatlng efficiency of the buildings The roof is also 
made hollow, to further the inaulatlng qualities of 
the Btru tura. 

Root cellars and mushroom cellars are now com 
monly made of concrete The root cellare are ueually 
built half below and half above the level of the 
ground Tbs aide walla the partitions for the blna 
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S OIb fertility U our most Important natural re- 
Houroe, for upon It depcnde the feeding of the 
nation* of the earth and the perpetuation of the 
human race It 1* for this reauon that, a* stated by 
Olftord Plnehot and forcefully maintained by Dr. 
Hopklne, of the llllnol* Bxperlment Station, “the 
waste of the soil Ih among the moat dangerous of all 
wastes now In progress In the United Stales.” Ameri- 
can farmers have been especially Improvident of this 
resource In the past, and have Impoverished their 
lands to such an extent that production has not kept 
pace with consumption, and an era of high prices for 
food has resulted. 

The waste of the sol] results not only from re- 
moval of fertility In the growth and sale of farm 
products without adeauatc return tn form of manure 
and fertilizers (see the article "How the Sclentiflo 
Farmer Fertilizes Hla Soil” In thla Issue) and from 
washing and leaching of the soil, hut alao, as so 
clearly shown by the work of the United Statea 
Bureau of Soils, from faulty adaptation of crops to 
soils. 

Unsuccessful attempts are made to grow crops on 
soils not suited to them, or productiveness declines 
as a result of Improper methods of culture, and the 
eolls are said to be "exhausted,” "tired," "alck," or 
"out of condition.” These terms have long been used, 
hut we are Just beginning, in the light of scientific In- 
vestigation, to understand what they mean. 

Never before has there been such activity as at the 
present time In studying the properties, resources, and 
rapnbllliicB of soils and In disseminating knowledge 
of correct methods of soli culture, Never before have 
the resources of eclence been so drawn upon to gld 
the farmer in reaping a profit from the soil- As 
Secretary Wilson points out, the results are becom- 
ing evident In greater returns i>er acre from the aoll. 

As the first step In laying a foundation for the 
selection und utilization of soils, scientific men in all 
pnils of the world ore busily engaged In surveying, 
mappiiiK. and sUidylng the crop adaptations of soils 
The Unlled States Bureau of Soils has carried on 
sneb work foi a number of years, and up to June 30tb, 
lint), had surveyed, mapped, and studied the agricul- 
tural cBpabllltioB of Su»,r,(l4 aqiiarc miles or 230,120,980 
acres of lib- tillable urea of the United States. Typi- 
cal areas and soils in all parts of the United States 
have thus been studied and reported upon. These re- 
ports are of especial value to the prospective puiv 
chaser of land and as an aid In the choice of crops to 
be grown or of soils suited to special crops, Aa a 
result of such work, the United States Department of 
Agriculture and the State experiment stations are 
prepared to give specific advice regarding the char- 
acter and capabilities of soils In almg^t every region 
of the United States. 

Such surveys show the present condition and capa- 
bilities of soils, bat scientific Inveatlgatlon of soils 
has gone much further than this. It has dealt with 
the fundamental principles of «otl fertility, the causes 
of deterioration of soils, and methods of restoring 
their ^rUllty. and In thla work the highest skill of 
the chemist, the pbyslolet, and tb« bactertoloffait Img 


been enlisted, for it is now understood as never be- 
fore that the soil is not an Inert medium for the sup- 
port of plants, but a complex organism, in which the 
most varied chemical, phyeieal, and bacteriological 
forces come into active operation. In order to be 
productive soils must not only contain the necesaary 
food for plants, but must have aultablc conditions of 
texture, moisture, and temperature, and furnish a 
favorable medium for the growth of beneficial micro- 
organisms (bacteria). 

In the scientific study of th* soil certain well- 
defined groups of methods of investigation have been 
employed. These Include (1) chemical and mechani- 
cal or physical analyate; (2) pot experiments. In 
which plants are grown on amall amounts of aoll 
under comparatively well-controlled conditions of 
moisture, temperature, etc., and the behavior of the 
plant noted as an Index of the character of the soli; 
and (8) field or plot experiments. In which crops are 
grown on the soil under natural field conditions. Bach 
of these methods has Its advantages and limitations. 
Chemical analysis ahowa the proportion of plant food 
present in the soil and to a certain extent the avail- 
ability of the different constituents It shows whether 



a given constituent is deficient or present la excess 
and whether harmful eubstances are present. Chemi- 
cal analysis Is therefore Indispensable In any thor- 
ough study of the present condition and probable dur- 
ability of a aoll, but Is not ahme auffletont to show 
productiveness or fertiliser needs. 

Chemical analysis has shown that the soil must 
contain sufficient amounts of about fourteen elements 
In order to lupport normal plant growth, and that 
while moat of theae are usually present tn abundanoe, 
some, more particularly nitrogen, pheephorlo acid, and 
potash, and sometimes lime, are eep^SlIy likely to 
become deficient tn the course of ordinary farming, 
and must be reetored by the use of ferttUeere. From 
analyses of a large number of tolls from different 
parts of the United Statee, Hllgard shows that soils 
from regions of normal rainfall contain on the aver- 
age 012 per cent of nitrogen, 0.11 per cent of phos- 
phoric acid, 0.22 per cent of potash, and O.ll per 
cent of lime, while those from regions of scanty rain- 
fall contain O.IO per cent of nitrogen, 0.12 per cent 
of phosphoric acid, 0.78 per cent of potash, and lAd 
per cent of lime. Calculated to pounds per acre, and 
assuming that a cubic foot of average soil wetghs 80 
pounds and an acre to a depth of one foot weighs 
3,484,800 pounds, an acre-foot of soil contalni the fol- 
lowing amounts of the principal elements of plant 
food; Id humid regions, nitrogen, 4,361 poundfi 
phosphoric acid, 3,988 pounds; potash, 7,327 pounds; 
lime, 3,764 pounds. In arid regions, nitrogen, 8,620 
pounds; phosphorle acid, 4,077 pounds; potash, 26,- 
404 pounds, and lime, 47,463 pounds. The arid soils 
are thus shown to be much richer In alt of the con- 
atltuwts except nitrogen, than the humid eolls, and 
this eq>laftu the well-known fertility of the lotls of 
arid regions. Bolls are, however, so variable in eheml- 
oal oomposUlon that it is dlfflcnlt, and in many 
ease# impeeslUe, to classify them as regards fer- 
tility on this basis, l^vertheless, It Is desirable 
to have an approximate standard for interpreting 
the reeultw 'of ohemleal analysts of a soil. Hllgard 
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to, entow iiM> aitto- 
' ' ip >0im- ths'CMlMiMItM' At th* mta^rsl 

toW to4 VotMli). toe toed 
toOto^ wil l^ctelto, tod tke pliyeteal 
«t tol toll* StodAr Itotod to«t Mitotoota 
totit,. ,wU«b tom beeft eubjtotod to etottoaoue gtoln 
dtoiMMV ?tto«M> TOtatlon or tMRUri&i; tor ten to 
Hjitoto. nw*. told Imt a l«r|« part ot their humue 
tod Add in conaeaue&oe. had become sreatly 

todueed totorUllty. 

NotwltoatondtHf toe reoodniaed importance of tbla 
eonatltoadt Ol tolla, little toia actual ly been known 
tiptU tpilto raototir' ot its chemtcal composition and 
prtofiHUMi. Within the past year, however, Schreiner 
hta ototoMtoto of the f^ltod States Bursau of 
Holla havo npocted tbe isolation tram the organic mat- 
ter ot thO aoU of no less than twenty complex organic 
compeupdar aOBM ot which appear to be toxic to 
ptanto tod toap explhln toe wooalled "slok" condition 
Of Dortton iotob 

{^haniata dad ttoyatclata have atoo been very active 
leosdW to atiid>tog the soil aolutlon. Thla aolutlon 
la tito aap'to tito blood of the aoll and the carrier of 
iSh too aitot. The ultimate yield of plants de- 
peptol npad toe eompoaltlon and concentration of the 
toll twtotiod and the rete at which It auppllea the 
pltol tood at dUterent atagee of growth. If the 
aolwtito boeonkea poor in plant food the plant pines 
tod dwlndlea. If on tbe other hand It beoomes too 
ricb ill dtoBt food or surcharged with deleteiioua sub- 
atancsa. aa in the case of alkali sollat'^^the plant will 
alao suffer. ▲ moderately rich soil solution, the con- 
centration of which Is steadily maintained, la that 
wbtoh is moat conducive to normal, vigorous plant 
growth. If aoila are not naturgljly capable ot main- 
taining such a aolutlon, they must be made so by 
Judlctoua use of manures and fertilisers. 

SoilB become unproductive and are said to be “ex- 
hausted" or “worn out" when the fertility has been 
reduced to such an extent by washing, leaching, crop- 




Fig. 2.- Types of stsam sterillalng apparatua for 
greenhouse soil. Inlets for steam at i. 



Fig. 8.— Plan of greenhouse, showing method of 
steriUxation with stsem. 


as a result of unfavorabh' physltal cotulltlons than 
from any other cause In hucIi cases the soils are 
frequently referred to as "out ot cotiditlon ” The 
soil investigator endeavors to delernune the physical 
condition of soils by means of inxiliniiloal analysis, 
which separates and measxirca tlio dlffpieiit stsed par- 
ticles, sand, silt, clay, «tc„ and by studies of the tex- 
ture and structure of the soils with refemnce lo their 
behavior toward beat, gases, x\ater, and snlntions 
Probably the moat Important single dotci inliniig faito 
In the productiveness of soils Is water, t(n plantb eni’. 
not grow without a sufficient supply of water In itn' 
soil at all stages of development Water 1« not only 
an important constituent of plant tissue, h\it as at 
ready Indicated It la tbe solvent and carrier of food In 
the soil and In the plant. For each pound of dry 
matter produced by the plant the soli must siipidv 
250 to BOO pounds ot water, a large proportion of 
which, however, passes Into the air by transpiration 
through the leaves, and from the surface of the soil 
by evaporation. 

Soils vary widely in their capacity to absorb and re. 
tain water, and it Is upon this that their adaptation 
to crops largely depends. Coarse sands have little 
retentive power for water, while clay soils absorb 
and retain a large amount. Organic matter (humus) 
Increases the absorbent power of soils for water. 
Plants, however, will utilize a larger proportion of 
the water In sandy soils than In clay or humus soils 
Ordinary crop plants will not grow normally in sat- 
urated (Water-logged) soils, the most favorable 
amount of water being from 40 to 75 per cent of that 
which the soil can hold when completely saturated 
' A wet soil Is cold and therefore unfavorabln to plant 
growth 

Many careful studies have been made of the exact 
amounts of water required for the normal growth ot 
various crops on different kinds of soils. Fig 1 Il- 
lustrates apparatus and methods used with very sat- 
isfactory results for this purpose by Prof. Samuel 



Pig. 1 *-8*11 atadllMrs for tobacco plant bsda. PaK of an alaborato ogiripmont with Flg.6.--Varlouaapaelal farmaof apparatna eitoloyod in aoU invcatlgationaiii 

wtriebgnvanmatoexpartoanexparfaiaiitiagftotlwbaMAtoftobaoaograwms. laboratory of the UtoUd Statea Bnroau of Solla. 


ping, and Improper methoda of culture that the soil 
aolutlon no longer renewa itaelf aufflclently fast to 
supply too demands of vigorous crop growth. There 
Is, however, no such thing as exhausted or worn-out 
Bolla In the true aonse. Soils becoime Impoverished 
BO that they are no longer profltahly productive, but 
never exhausted to auch an extent that they may not 
be reatored to* productiveness by proiter methods of 
Ullage, rotation of erope, and manuring. The fact 
la that toa highest level of production la often main- 
tained on sollB which have been longest under culti- 
vation. * r 

Aa alraady Indicated, solla are aOtnetimea rendered 
tmproAuctiva by exceaa, aa well as by deficiency, of 
iK^Wlile boastltutotti. aa for extotola, in the oaae of 
alltoH toila ooonrrlng in -raglona of dofloient rainfall, 
Vrbich un made haifiran by an exoaiM of tbe same salts 
ttot an found la greater or IfM wnount In all soils 
toto toto toam to^r (ertUa gutoltin when praaent'in 
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unproductive by the presence of excessive amounts uf 
magnesia. 

Soils probably more frequently become unproductive 



fig. g.*-»Jto » Mto n g toad lar ontractlng saganle matiar 
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Fortier In Irrigation Investigations for the United 
Stales Depariment of Agriculture By apiilylng dif- 
ferent weighed amounts of water to a series of pots 
sunk to their tups In the soli and withdrawing and 
weighing Uiem from (line to time in the manner Indl 
caled In tbe figure, data are obtained as to the amounts 
of water giving the tM>st results in crop yields and of 
that lost by evaporation. 

It has been found that the amount of water re- 
quired by plants Is controlled to a large extent by the 
soluble plant food In the soil, 1 e., plants require 
less water on soils whose solutions are abundantly 
and constantly supplied with plant food than on poor 
aotls whose solutions are deficient in tilniil food— a 
fact of great Importance to regions dependeni upon 
irrigation or subject to droughts. To utilize a scant \ 
supply of moisture to the beat advantage the farmei 
must keep his soil rich. 

However, the soil is not a dead mass contioilcii en- 
tirely by chemical and physical laws, but. ns the gieni 
Berthelot dei'lared, It la a living thing u Is tlu' 
scene of the activities of living organisms (bartenn) 
which have a most Important influence npou its fe-- 
tillty. In the soil, as in the animal body, bcneflcla’ 
and harmful organisms arc constantly struggling for 
supremacy. When the latter gain the mastery, fertility 
declines and the soil becomes slrk, when the former 
prevail, the eoll Is healthy and its fertility Is en 
haneed. There are organisms In the soil which In- 
create toe etore of nitrogen by fixing tbe free nitrogen 
(C'enfiaucJ oe ptiu^ fM.> 





/ N alt (hv hUlvry of xnpirv buiMinu th^rt ii no 
chapter to compare with that wMcK (eitt the ttorv 
of the development of the greot West from a vast 
ittretrh of prairie, deniti and primeval forett into the 
rivhett and mott vxteniive agrieuUural empire tn the 
world The rapitlUy and completeneit uHth which 
thi* iraniformatlon hat been effected are chiefly due 
to the invention Of agricultural machinery of won- 
derful prerieion and rapacity. The following article, 
written by a well-hnown official in our largett agri- 
cultural implement ettabliihment, explaint how the 
mechanical engineer hat at once timpUfled the work 
and iwreated the output of the farm. — Eorroii.] 

Have you ever made the trip from New York to 
FrJacoT Did you ever get a whiff of the 'Weetem 
osone, and did you ever stand at the grim out-poeU 
of our Western progress and survey the ever wid- 
ening fields growing ripe with the harvoat? Unless 
you have Journeyed across the great continent that 
lies between the Atlantic and Pacific ooeans it will be 
difficult for you to understand what a wealth of agri- 
cultural resources we have, or to what degree they 
have been developed. In this fair land of ours, we 
now have approximately 700,000,000 sores of land 
under cultivation, from which In 1910 we produced 
18,926,000,000 worth of crops 
The story of this stupendous development is largely 
a story of the development of agricultural machinery, 
and It Is the purpose of the present article to show 
whnt great results have been acoompliahed by tbs 
Introduction of a few notable machlnea among the 
many that our great agricultural machinery eatab- 
ISshments have placed at the disposal of the farmer. 

TRACTION ENGINES ON THE FARM. 

Of all the progressive elements which go to make 
up our peculiar American civilization, perbaps the 
American farmera are the most conservative. In 
rare Instancos ilo they Jump at untried things, but 
also In equally rare instances do they let an inven- 
tion of proved value get by them. In the good old 
days of the early reapers and binders, our grand- 
fathers had a merry time watching the contest Of the 
Inventors and manufacturers of these machines In 
their efforts to establish their worth. They scoffed at 
first— who would not’— but when once convinced they 
accepted them as their own. And the 99,000,000,000 
crop ot 1910 Is a testimony to their wisdom. Newer 
and later Improvements In this flel^ have run the 
same gauntlet. The cream separator was rejected un- 
til the big dalrlea came to Us rescne» Manure spread- 
ers were received with doubt until the government 
tests aubstantlated their value. And now It is the pow- 
erful gasoline tpaetors which are In the limelight At 
every Wg fair aii4 woeoarse of agrtcuHurlste tl^ese 
machines are made to "ahow' off" at plowing and 
hauling and tbreshfag like effiamplon strong man. 
fioflfetlmat a dosen or more gre In the same field 
at one time, chu«-«hnggtnc «t meb other In a very 
human way. That this ohnfiRlnig Is going Shortly 


to revolutionise the heavy horse work of farming 
seems certain, as some of the records ot these engines 
are nearly as miraculous for their speed and ohsap- 
ness as compared with the present methods as the 
uld-tlme reapers were compared with the cradle and 
sickle. , 

Americas farmera are solving the labor prohiea. 
With the opening up of the huge wheat lands in the 
West, the new settlers have laid violent hands on 
the labor-saving traction engines used by their neigh- 
bors and are calling them their own. At first the 
powerful noisy steam ontfita held sway, but as they 
were soon found to be suitable only for the very large 
fanna they are fast giving way to the lighter, cheaper, 
and handier gasoline trwtor. Theee tractore are ao 
inexpensive in their maintenance and can be used 
tor so many different purposes, that they are doing 
more than any other single factor in straightening 
out the labor difficulties of the Western and North- 
western farmers. These aggressive, buslness-Uke 
pioneers have taken the reins In their own hands 
and where they could not get assistance In their time 
of need from human beings they bsve turned trlom- 
phantiy to the greater power of machinery, it is no 
uncommon thing tor a tamer .with only a gasoline 
tractor to tackle single-handed a ten-acre M4, plow 
it, harrow it. and roll it all In one day. at A «oat 
of from 40 to 60 cents per acre. Unfier the old away, 
with men and horses, it is estimated that It would 
have taken ten men and twMty home to do the same 
work in the same time and the noM of the plowlilg 
alone would have been |1.96 per acre. 

At harvest time this same iTariaer takes the same 
engine and draws two or more harvesting machtnss, 
thus eliminating the expensive mam and horse hire 
of ths oM-faahlonsd “three horses and a moh" out- 
fit of a few years ago. 

Later In the season, when It comsa to threshiag. hO 
can use the tractor to operate a tlirosblng maebiiM. 
He thus frees himself entirely from the unhydnoe 
of waiting for what ia known as “engfom thrSotoiii.’* 

Finally he attaches bis tractor to a samher of 
wagons and hinla bis produce to fbie nswriist eis«gter 
or railway station. One traetoi^’^ ikleiw, Of 
horsepower, has been known 
two hours, ualog only fioe galtonSlOfr gSbOlhiM. , 
he returns from the elevator, alt^ ^vls^ 
his laet load, his season's wOrk 
out wlto hfs ettHne sad he liaishsy STtCh ll^h*^ 
Tbrouahmit it s|l hli trseter as^ ^ 
of only one smn. Thwo’wns 
UP oteagi— no hauUng 4 loM 
bra-fto 'ittoept «hOh. 


A.merloaa harvesters of a quarter of a century ago. 
What their futnve te to he In filurope to stlU ptjib- 
'lemstlcal; but tn the Aegeuttne, Ih the UnUod 
Btatos. and tn Osasda, tbey sis |M]ilag< s nstloasl 
aeoeisity. DBfo the reuptog nuchino «M harvea^ 
they have come to the aid of the fsrnioni who wore 
wont to let half of their land go uhttiied heeanse 
they could not get men to work for them. They 
have come u an etovsntb hour succor to the fsngsar 
who, with tears In bis eyse, watched hts rlpOhed 
wheatflelds go to waste baeause there Were no hands 
to harvest them. 

Given a few more years of edneatlon and isperlopee, 
and the constant cfaug-«hug ot tbs tssolihe tractor will 
have drowned the cry of the West for men to save 
the crops. It will neutrallM the hejira of young men 
drifting to the cities ot. the Bast, and wUl add an- 
other step toward increasing the production and 
lessening the price of the food supply of the womd. 

THU CORN CROP. 

The United BUtes produces seventy-sight per cent 
of the world's com crop, more than 100,000,000 aerss 
being devoted to the production df this cereal. 

Until a few years ago it was commonly supposed 
there was very little value in eomstalkS, and no oM 
dreamed ot the neglected fortunes that igy oonoealtd 
In ths snow covered cornfields. 

Most of us have vivid recollections of our boyhood 
days, and the hard work Which attended tbs gather- 
ing in Of the earn orop. It meant tong hours, bard 
work, and bruised hands. Huskers' gloves and bnSk- 
Ittg pegs wore out just when they ought not, and 
tender bands received many scratches that senne- 
ttmea developed into serious wounds. Corn harvest 
msant a tiresome, trying time. Those days have 
passed along with, a f|DOd many other days ot drudgnry 
that dihd to Oharaoterlm life on the tam. Ot oonrw, 
there to still oonsiaerahle work on a hu'iw fatvo* ^ 
it can be materially lightened ths ttss of modem 
machines, There to no roeaoa why the lamer, who 
admltWdly belongs to the ntost prosperous class hi 
the ^ouhtry, should deny himssitt wythhig which wtU 
aidM lito weator and add to the itoUlU he can 
dttirS tnm tit •arm. ' , * ' , ' , 

SlM, tototojrfeahto results thM^'Imve hwn ,dh^«d Ut 
are' due' to thn '«Mt 'that Idtosil' st- ' 
thagWHimig com, are prssemed 
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«ii4 M<soiRM« liu-4. 'tough, and 

Mi|^,>to cnMm cO'im la out and 

11 «at w vlU aat it, atalka aod 

on U. Otw- 

iridN) IMder btnrai^., % «iilt muolt batter Uian atraw. 

K^MW tefm la Mnd, a, inaa can not cover 

' |lMd> a fair adi^ .at tba rtgbt outtlng aeaaon. 

Hnut flM com Uadav li la poaaibia to aave it au with 
. 4)|ia didM eare that a inaetteal tanner givea to hie 
' tkaathr W alovef. Tb# aara do not ahrlnk when the 
OAt ayut ahaalidd it thla oritlcal time, aa they 
; > .,4^ doddalr ta tha bbock the aame aa though left 
< : aUd Mti iUM ot the corn to the acre will 

>f 'aa thobudi it had atood nncut until the 
!h.. tnib' tljiaMi., ' f ha great value ot tha com 

Adr W 'dtta to^a laob that it enabUa tha tannor 


, Id y]l|h 9 «it haod labor, and at the aame 

' a iw iftiw hbn a oroA ot (odder which la anual In 
* a aad ^saga to a erop of bar from the 
4 ^ ^lidha; huid. It'ltdto t«» oropa tnatoad of one from 
j/' .(M ihni^ and t^ia wdeBd crop, the fodder, ia tha 
? ; CddOlit'l^tahle of the two baoauae It coato nothing to 

^'^i.oom binder in tha grant triumph of the opanlng 
. , of the loth aanturr. it givea tha (arraar a nuo- 
^tth which to conquer on the laat 
‘ ' ^^'hhttladald ot hand tabor on tha farm. It com* 
' 'jjilAlW.tto of Invantlona which enable tha tanner 
. OA a eomfartahle aprlng aeat In all hli work 

' ^Ifom the drat furrow ot aprlng to the laat com row In 
the tail. It la an achievement which bae tried the 
mettle of hundreds of InvalltoTB, tor corn la a stub- 
bOni crop which aeama to take a delight In bafllng 


the Inveatora who eeek to build oormharveetlnR 
ttachlnea. Not many years ago It waa a common eay- 
thg among the men who were experimenting with com 
blndara, that anyone could build a machine to cut 
nice "Sunday eohool com,'* where the aUlka all atood 
up atralght In the rows, but that the real teat whom 
Inventora failed waa In trying to handle corn ao 
that the crop might be narveated under all the con- 
ditions in which It is found at cutting time. This 
waa the teat In which the com binder proved the 
master. 

Standing up to Its work, the machine moves forward 
straddling the row, the long dividers which project 
forward on each aide of the row pick up tue down 
atalka, and tke gathering chains lift them up Into a 
vertical position. The corn is not carried back 
through the machine, strictly speaKlng, for the nie- 
chlne moves forward and gathers the com Into bun- 
dles as it cuts much as a man might walk forward 
a-atraddle of the row gathering up the corn in a bundle 
in hla anna anc* cutting it as he went, with knives 
attached to hla teet. In this manner the corn Is 
handled gently, yet dt-mly, and Is bound Into compact, 
square butted bundles which stand up In solid shocks. 
This ia the triumph of the corn binder; it will har- 
vest the croi) In «ny and all conditions In which It la 
found in the field — ^blg com, little com, down corn, 
lodged com, or any other kind ot corn that groWs In 
rows. 

It Is about forty years since Inventors began to 
dream of a coru-bneklng machine, but It ia only within 
the last fifteen years that practical machines have 
been available for the farmer. So long as the husk- 


ing of the corn was the only object sought, there 
was no real demand for those machines, because 
the farmer could not save enough labor to warrant 
their use. Since the discovery of corn fodder, and the 
equipment of these machines with shredder heads to 
shred the fodder, the demand has grown rapidly. 
The strains to which a busker and shredder are sub- 
jected, especially from handling heavy corn, are very 
severe and the strongest and moat scientific construc- 
tion Is required to make a desirable machine. It was 
not until firms having large capital had taken bold 
of the problem and had brought .all their technical 
skill and experience to boai thai It was possible lor 
the farmers to obtain a moderate priced machine that 
would give them entire satisfaction The owner of a 
large farm, or throe or four owners of adjoining 
farms, can club together and buy a machine which 
they can run themselves In the winter, thus employ- 
ing their time profitably when no other farm work 
can be done The clubbing plan has been very gener- 
ally followed by farmers, and has enabled farmers to 
save their fodder crop and turn It into beef or butter, 
thus adding considerably to the Incomes from their 
farms. 

DITCHING AND EXCAVATING 
Another operation in which machines are called to 
Ibe aid of the farmer Is excavating and trench dig- 
ging. The performances of some of the mechanical 
excavators on the market are very wonderful Not 
only do they far surpass hand labor iu speed and 
economy, hut they will successfully cope with soil 
which is practically unmanageable by hand. Any 



Ploiwiag aud sasdtiig at one opuri^ion by traction engine power. 
A typkal scene In the West. 


in five rainutce will scatter a full load of n 
rear of the wagon. 
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Thia machine loada the hay onto the wagon behind which it k being drawn. Gang of dkk plowa drawn by a traction engine. 



Traction engine hauling a battery of farm Implementa, 

SOME OF THE ENGINES THAT MAKE MONEY FOK THE FARM^ 


ground that can lip looRpned with a pick can be ex- 
ca' ail'd with a miMhanhal excavator 
The marhliio will ml llnouKh hnrdpan or ahale or 
frozen ground. In which proHtable picking by hand 
la Impoaaihio Thue, for example, In alreot excavat- 
ing. old macadam roadwaya are cut through without 
the least trouble Such a machine will make Its way 
through a log of timber burled In the ground. If, 
however, the cutters strike a huge houlder, too large 
In diameter to be taken out of the trench, the wheel 
of cutting buckets must he ralwed out of the trench 
until the obstruction Is passed, or the boulder must 
bii loosened by hand, picked up with a chain and 
raised by power, for the machine cannot, of course, 
cut through boulders. There Is, however, no danger 
of breaking the machine when it strikes a boulder, as 
tlys cutting wheel Is mounted between two beams that 
can be raised when a severe obstruction Is encoun- 
tered, permitting the cutting teeth to pass through 
them At the worst, if the cutting teeth catch in the 
obutructlon, all that would break would be a cutter 


bolt or a chain link, which can be quickly replaced. 
The machine will excavate any boulder that is not too 
large to enter the buckets. 

MAKING THE ACRES MORE FERTILE. 

The manure spreader is another addition to the new 
equipment of the farm. The increase in crop values 
from machine spreading ia very large. Fresh ma- 
chlniHipread manure has caused the Soil covered to 
show a gain of 32.6 bushels of corn per acre. Thia, 
say at no cents per bushel, amounts to 116.30; twenty 
acres would total 1328, and every farmer every year 
can put thia down to profit or logs. It all depende on 
which way he is going— the old way or the new. 

The greatest savings have been left to the laet— 
the savings of time and human strength, and the boys 
on the form. It takes a pretty strong man to spread 
a load of manure In thirty minutes; it is a pretty 
poor manure spreader that can not do the Job in five 
minutes. Time is money to ail but tbe extravagant. 

It has been aald and with much truth, or po it soma* 


times seems, that " everything is held dear but human 
life.” Thie aeemn. or has aeemed, doubly tru^ .of life 
on the farm. More lives have been actuallir -mifjn out 
on the farms of the country than in alt other Uses of 
endeavor combined. Tbe farmers have not been 
killed ontflgbt, as on railroads and In mines, but 
they have been worn and bent, and sapped of energy. 
Happily thia condition ia paasing. Improved machines 
and a greater knowledge of tbe wayi of doing thing* 
are working the change. 

Among the machines which are eontrtbntlnf to 
the ease and profit and hajmlnaee of the none 

la more conspicuous than the mamun spMhder. It 
is taking ^be atraln from the baek, tto 'MlMoto ftm 
the hands, and the general dtsagreeCiblekMe frem 
whMe Job of spreadtngi and In th«|lf to gWhg 
the young man on the form a rimsoiwbto WirnijgitoM 
to May there. Health, etoength. gad cohtgptmgnt «r« 
the aaaete of life A maehlne that ooneervee theae Ig 
the next thing to tbe Fonntgth of giiii(A,I>QiU)g- 
do liOOB looked for 'hut 'hever IMrMl. 
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The Farmer and the Weather Bureau 

The Latest Chapter in the Story of Practical Meteorology in America in its Applications to Agriculture 

and Horticulture 

By t;harJes Fitzhugh Talman, Libmriaii, U. S. Weather Bureau 


THE! ARMY SPIRIT. 

T he earlier chapters of this story have been writ- 
ten, not once, but a hundred tltnns; so often, 
In fact, that I am going to dispense with the cus- 
tomary "synopsis of previous chapters" of the writers 
of serials, and plunge at once into my narrative 
The national weather aervlce, once a branch of the, 
army, waa aeparated therefrom for several reasons, 
only one of which Is pertinent to the present story 
The act of Congress that established the Weather 
Bureau as a civil branch of the government provided 
in so many words, that it should "be hereafter spe- 
cially developed and extended in ihr inffn-itls of afiri 
cuHurt'.’' The removal of the Weather Bureau, In 1891, 
from the War Pepartraent to the Department of Agri- 
culture — from Mars to Ceres— was possibly one of 
the most conspicuous oxamplos In history of the 
process described by an aiiostle of peace who ante 
dated Nobel prlaea; “They shall beat their swords 
Into plowshares, and their spears Into prunlng-books.” 

Taking the "plow’share' to symbolise agriculture 
and the "prunlng-hook" hortlculKhre, we have In these 
words an epitome of the paramount duties that de- 
volved, In the year 1891, upon the Weather Bureau 
of the United States Department of Agriculture. 
Pasalng over the twenty years that have elapsed 





Fig. 1 .—One of the army of six hundred in action 
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Pig. 2.-An epiaode In the raisin industry in Cnlifomla-beforo and after the Weather Bureau haa 
pr^icted ‘‘showers." 
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Tliew- men sti', foi the most pari, cm outpost dillv; 
one here, two there, rarely Ihiee oi iiioie slmriiiK the 
responHlbllitieH nt a single post 'I'lu’t are, all In all, 
a boriv ol earnest and haid-worhlng men, inking Iheni- 
selves and their work vei v seilonsh and little con 
cerned with the hasty and ephemeral Judgments of 
outsiders as to their value to the community They are 
not, In the great majority of lases, saianlii, and do 
not pretend to be Some of them are men of uiedlo- 
erc edurntlon, judged bv utademie standards They 
are practical men, not in Hie sense of scorning knowl- 
edge In the ahslrad, but in the capacity for aiiplying 
all the knowledge they have, and I'oi entering Into a 
hymiiatlieili understanding of the everyday needs of 
huinanitv It is too often the ease that when the 
puhiK eraves biead, sdcnce offeis it a stone — pos- 
sibly a precious slinii', from the point of view of the 
Intellerlual gem-collector, but one that Is both heavy 
and indigestible ns a siihstltule foi the staff of Hfu 
ft Is eoneelvable tliiil If the field force of the Weather 
Bureau consisted entirely of Phil's, the net result 
of theli utilitarian labors might be lc>s8 valuable than 
it Is 

The unwritten history of the Bureau contains In- 
numerable Instances In which the soldiers of this 
little army have displayed rare courage and fidelity 
under trying circumstances, and very few In which 
they have bt'en found wanting In tbesc> qualities. 


since the event Invariably referred to, among the 
Initiates of the service, as "the transfer," let us see 
how well the Bureau Is fulfilling to-day the dutU-e 
espoelally enjoined upon 11 by Congross. 

Relieved of the incongruities that hampered Its 
progress under military administration, the Bureau 
has nevertheless preserved military traditions. Its 
dtsclpllno Is still rigorous; its esprit dc corps admir 
able. Habits of promptitude and obedience formc-d 
by military service clung to the men who. In 181)1, 
wore made civilians by Congressional enactment, and 
have been handed on to their Juniors. It Is no dis- 
paragement of the other scientific and humanitarian 
branches of the government to say that, In comparl 
son with them, the Weather Bureau is especially ills 
tingulahed by the co-onUaatlon of its employees nnd 
their subjection to central authority. The discipline 
that prevails in the Weather Bureau Is possibly the 
most striking trait of this branch of the public 
aerrioe, as It Is certainly the one that makes most 
for the effective discharge ot certain arduous duties 
Which will be adverted to in the following paragraphs 

It would hardly be a figure of speech to say that 
the Weather Bureau, an offshoot of the Ignited States 
Army, is to-day a little army In Itself, or rather two 
— a field army of six hundred men,* widely scattered 
ov«r the land, and a staff corps of two hundred, on 
duty at the hoadQuartari of the service. It Is of the 
•tg hundred men In the field that we first write 
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Fig. 3.— The- newspaper weather map. 
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It would l)p a congflnlal task to chroni- 
cle Boroc of those luBtancea, if U did 
not He boyond the purview of the presept 
narrative. 

The officials and employees who man the 
two hundred regulBr atatlons of the Dureaii 
are strivlnR to make themBelvea useful to 
the community, even beyond the letter of 
the exacting commands laid upon them— 
with what succesB we shall try to see 

WITEHK THR FORKrAST FAIRS 

I/'l us BUppose that Farmer A wants to 
cut his hay and la concenieri about to-mor- 
row's weather He may liuve his own 
opinion as to the prospects of sun or rain, 
founded upon local Indications which he 
Interprets acroidlng to his lights Never- 
theless. he seeks llu' opinion of the Weather 
Bureau, hv wav of the telephone Here 
we must cniiihiislze llic lad that he inn 
get the wratliei foiecnst liy teleplioiie from 
the lodil e\i liiiiige though the latter may 
111' hundreds of miles away from the office 
where the forci ast originated This In it- 
self Is a signal example of the thorough 
way In which the Weather Bureau has or- 
ganized the system of distributing Its In- 
formation There Is no need for the 
farmer to have recourse to ‘ long-distance " 
The forecast Is sent every morning, at gov- 
ernment expense, to the telephone exchanges 
throughout the land, and to-dav S.fiRI.OflO 
telephone subsirlbeis can get it In half a 
minute hv merely caHliig up "central ” 

We will BU)ipose that In this particular 
case the forecast says, "Fair" — which means 
no rain worth mentioning A little sprinkle 
Is neither here nor there Our farmer a<- 
cordlngly cuts his hay next moiuing The 
day waxes hoi. In the afternoon thunder 
(louds gather, and Nature relieves her 
over-chargod feelings hy weeping copiously 
all over the farmers ini'adow' Nature Is 
often very partial lii her atientloiis, and It 
may be that Fanner B, who owns the ad- 
joining meadow, escapes the drenching al- 
together Within the ‘‘forecast district" 
there aie no general rains- -only a local 
shower here and there- and the forecaster 
congratulates himself that he has hit the 
mark. Meanwhile our disgusted farmer is 
using language regarding the Weather 
Bureau that It Is not for a mlld-mannor<*d 
bibliophile to locoid 

Well, tlion The general forecast falls to 
(It the iiartlrular case — not once, but often 
The lodil shower— partieularly the thunder 
8hower~ls about the most uncertain quan- 


tity the foreoMter has to 4«al with* ITw 
thunder ehewer le not a mystery to mod- 
em science; it has been dissected aUd clasa- 
Ifled, and its life-hletory has been -written. 
There exletod until very reoenUy an Inter- 
national conimlBBlon tor the study of squallB 
and thunder etorme, and there la a French 
aavant — M. Durend-Glr4vlllo — who has de- 
voted his life to the investigation of this 
particular branch of meteorology. "We 
know that summer thunder storms, as a 
rule, move across the country in a long lino 
like an advancing army marching "company 
front," and the position of the line has a 
more or less definite relation to the position 
of a general area of low barometer In the 
light of our present knowledge there is a 
perfectly feasible method of forecaetlng the 
occurrence of such storms In a particular re- 
gion, which consists in employing a great 
corps of special observers, stationed at In- 
tervals of a few miles from one another, and 
keeping a forecaster at some central point 
Informed by telegraph or telephone of the 
behavior of each storm. With such an or- 
ganization, after a thunder storm or a line 
of thunder storms had once begun Its march 
‘cross country. Its progress from hour to 
hour could be predicted with reasonable ac- 
curacy and warningH Issued accordingly 
Such a plan waa recently tried In Germany 
In connection with the Aeronautical Ex- 
position at Frankfort. The city was sur- 
rounded bv a cordon of SG special observers, 
each of whom was instructed to send an ur- 
gent message to Frankfort whenever a thun- 
der storm made Its appearance In his neigh- 
borhood. So efficiently was this programme 
carried out, that no one of the thirty-seven 
thunder storms that occurred during the 
three months of the exposition took the 
aeronauts by surprise. On a small scale, 
and for a special oecasion, this method Is. 
In a densely settled country, not only prac- 
ticable, but relatively Inexpensive Bach of 
the Frankfort observers received for hls ser- 
vices a season ticket to the exposition, and 
the entire cost of the undertaking, Including 
telephone and telegraph ebargea, waa only 
♦150 — rather cheap insurance on scores of 
valuable aircraft and more valuable human 
lives On a acale largo enough to fulfill the 
requirements of a national weather service 
such a plan is out of the question, for many 
obvious reasons. 

Then there is the thunder storm recorder, 
In its various forms — ceraunograph, cerauno- 
phone, clectroradlophone, and what not 

(C’antinueii on puge 187.) 


Fig. 4.— The old idea in weather atations. 

Ite lucaUun 1« not lilinl from a tcloiitlllc atamipolnl, liiil. waa tho outcome of practical 
rvqniri-monte. MoM stntiimK arc still of this type. 



Fig. 6.— The new idea in weather stations. 
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The Small Motor on the Farm 

What it has Contributed to the Farmer’s Comfort 


A HUNDRBD years ago the production of the 
neceislttes of life kept four famiUeB out of live 
on the farm, and those four barely supported the fifth 
by their surplus products. Choice of occupations was 
necessarily limited Since the Invention of the steam 
engine, the manufacture of countless necessltleH has 
been transferred from farm to factory. I’hc sfeam 
engine has made possible the wonderful development 
of our land and water transportation system. It has 
fostered the growth of our great centers of popula- 
tion, Increasing the opportunities for employment 
away from the farm. The transfer of manufacturing 
to the city and the development of wonderfully ef- 
ficient horse-drawn Held machinery for crop produc- 
tion released millions of workers from the isolated 
life of the country In consequence we have had for 
a generation the problem of making farm life more 
attractive. 

It has remained for the engineer to accomplish what 
the agriculturist failed to do, and. naturally enough, 
by the same methods by which he made life sway 
from the farm attractive Ho is ostHhllahlng easy 
means of communication and tranaport, devising con- 
veniences for the farm home, antf, most of all, he Is 
Introducing mechanical power to take from human 
shoulders the monotonous dally tasks that cannot be 
shifted to those of the animal. The agricultural world 
is awakening to the stunning fact that, after all, the 
farm is an engineering proposition Production, to be 
efficient, must be organised on the same lines as in 
other great Industries The small motor Is only the 
beginning of a wonderful development In agricultural 
engineering, and has greater slgnlflcance than the Im- 
portance of present Installations would Indicate It Is 
■ignlflcant of the tendency to Intensify agriculture by 
applying more power to each acre and carrying pro- 
cesses farther on the farm It means the elimination 
of drudgery, the saving of unnecessary human labor, 
which Is conservation of the highest type It means 
the opportunity for exercise of mental rather than 
physical strength, the development of broader Intelli- 
gence on the part of our farmers, with direct benefit 
to those who must depend upon the farmer’s efficiency 
for their daily bread 

Electrical machinery has gone through wonderful 
development, and competition lu commercial fields has 
at last brought the farm to tho manufacturer's atten- 
tion as an unworked source of trade One of the 
papers at a recent meeting of the American Society of 
Agricultural Engineers was read by the representa- 
tive of a large electrical concern, the title being, 
"The Promise of an Electrical Agriculture" The re- 
sulting dtscuBslon developed the fact that both engine 
and electrical manufacturers are looking to the farm 
for their greatest volume of business In the near 
future. 

Without dwelling further on the economic phases of 
the question, wo may pass to a consideration of some 
of the many adaptations of internal combustion en- 
gines and electrical motors to farm purposes. The 
discussion will be confined to those operations Involv- 
ing the saving of hand labor, the jise of mechanical 
power In field work being a vast subject in Itself. 

The uses of the gasoline or kerosene engine on tho 
farm are almost without number, but only the excep- 
tional farmer bas established a complete power plant 
Pumping water by hand has long been regarded as 
Impracticable, and In regions of unbroken topograi)hy 
the windmill has been generally unreliable The lat- 
ter's frequent failure In the summer, the time of great- 
est consumption, has led to a surprising shift to tlie 
small engine for pumping purposes 
In general the needs for water are for lire protec- 
tion, sanltatif^, irrigation and consumption by house- 
hold and stock. By the did of the engine the farmer 
may have a better water supply than hie city rela- 
tives. For instance, an elevated storage tank wilt 
give gravl^ pressure for faucets or hydrants all over 
the farmstead, and the newer pneumatic tank, under- 
ground, gives both pressure and Insurance against 
freesing. In the latter the engine may be used to 
pump either glr or water Into the tank up to a pres- 
aure of from 16 to 76 pOnnds per square Inch. It Is 
now possible, by means of an engine, a compressed air 
tank and a submerged pump, to have abundant water 
direct from the well by almply turning a cock In the 
kitchen. The pump, located at least six feet under 
the water, may be started by turning the faucet, the 
air supplying power tor operating the pump A sur- 
prlaliigly large percentage of farm houses are being 
equilPPAd with modem sanitary convsnlenoes which 
MBtrtbate to the health and comfort of the family. 
HW «M|tM lUN Mma tht IVCfUMi «( UTightlOft in 
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many square miles of seml-arld territory where large 
projects are not possible or have been delayed As n 
rule the engines used are of larger size than those 
used for general farm purposes, but In numberless in- 
stances the engines of from three to ton horse-power 
has proved the salvation of the farmer by supplying 
water for at least a small field 

Water ran often be found at a shallow depth In dry 
runs or by boring A five horse-power engine will 
raise 600 gallons per minute from a depth of twenty 
feet. Even In the favored Oombelt and the Bast the 
engine Is being called on to keep crops forging ahead 
through the customary summer drouth 

Too often the only use of the small engine Is for 
pumping water, or grinding feed, or some other one 
task In contrast the writer has in mind a two-story 
power house on a side hill, visited over throe years ago 
The engine and pump are in the basement Overhead 
Is a line shaft, to which are attaehed at will the cream 
separator and churn, the washing machine (the boys 
do the washing and like it, liecnuse there is some In 
spiratton in the chug and fuss of the engine), the 
corn shelter, fanning mill, feed grinder and grind- 
stone To all intents and purposes the building Is n 
small industrial plant There the farm office Is lo- 
cated. the farm business transacted, the bulk of tho 
farm stores kept, and many of the Important processes 
of tho farm carried on All Is system like that of the 
factory There la activity without drudgery, the con- 
dition In any occupation which begets enthusiastic 
service. 

Out in the dairy barn one clean, well-paid, trained 
dairy assistant now does the work of two slovenly 
farm hands openly rebellious at the tiresome Job of 
milking All that the farmer saves In money, perhaps. 
Is the keep of one man, but In freedom from labor 
troubles and In general Improvement of dairy condi- 
tions he gains in reputation and satisfaction of mind 
The vacuum milking machine Is responsible, with a 
gasoline engine off at the dairy house energetically 
minding its business of running the vacuum pump 
and the cream separator Ten to fifteen cows per 
man per hour is the new standard of capacity, with 
far less work and dirt Tho vacuum cleaning prin- 
ciple Is apiilled to the cows by a slight addition to 
(he equipment All the dirt. loose hair and other 
foreign matter can bo drawn off Into a dust collector 
and removed By tho ordinary process of currying 
and brushing, these sources of contamination are 
stirred up to fly about the stable and settle upon the 
utensils In dairies of fifty cows or less an engine 
of one and one-half horsepower Is sufficiently power- 
ful to run the four to six milkers usually attached 
and to handle other dairy machinery besides 

The livestock is rid of Its surplus of old hair neatly 
and rapidly through tho agency of n power clipping 
machine and a very small engine The engine may 
assist In spraying tho cattle for parasites, whitewash- 
ing and spraying the Interior of the barn as a preven- 
tive measure Spraying now extends to the orchard 
also, whore insect and fungus enemies are successfiilly 
eonibatud 

Filling the silo has rather grown beyond the limits 
of hand work, though It started In tho same class 
with tho work of chopping roots, corn, grasses, etc , 
by hand All this work, heavy or light, may now bo 
done by the gasoline engine, and the number of silos 
has Increased In thirty years from less than one hun- 
dred to many thousands One of the mwompanylng 
Illustrations shows an engine of about twelve or fifteen 
brake horse-power handling close to seventy-five tons 
of corn fodder per day on ten to twelve gallons of 
gasoline 

The internal combustion engine for such work must 
have an excess over the average power requirements, 
as the load Is Irregular and the speed niual be kept 
up in order to obtain efficient results from the en- 
silage cutter On this account a heavy fly-wheel Is 
added to equalize the motion of the engine. Again, 
some manufacturers, following the lead of the builders 
of large gas engines for heavy duty, are adopting the 
volums. or throttling, governor in place of the hit- 
and-miss type In the latter the explosions are oc- 
casionally "cut out” by automatic action of the gover 
nor when the speed increases above the normal, to 
be resumed again when the absence of power impulses 
causes the speed to drop below normal. The throt- 
tling governor admits a charge for each cycle, propor- 
tioning it each time to the needs of the load. It Is, 
therefore, slightly lees economicol on light loads than 
the hlt-and-mles type, but for the heavy. Irregular 
work of shredding com, filling the silo, sawing wood, 
eto., It eu be tfwtsded on to furnUb eteidler power. 


"Bucking wood” no longei Iiok Hh terrors for the 
farm boy If the tarni latimit ofioid tin InvcHlment 
In a saw to go with (be gaRnliin i tln'ie Is verv 

apt to be a ueighborhoncl saw Wdnil a. imt iieiish 
able product, however, and fnnneiH an nl'ti'ii (diitenl 
to watt uutll the owner of a largi diillli m ,in 

appoarance and does the work on a iiisiom Iuooh 

One of the most evtiaiistlne clioies in ( on don 

with the harvesting of the eorn cuip is shdM hne oil 
th(> load after a day of ten or twelve hours lu th< ti.-UI 
Now a Iwo-horse-powti gasoline engine, alliolied to 
a portahle elevatoi. will empty a ihlitj hiislud load of 
ear corn into a cai. com (rlh or gramii v In Iroiii thiee 
to six nilnules The- same is true to some extent of 
the small grain crops Quite often holh elevatoi and 
engine are niounti'd on the same truck, and In con- 
noetlon wlih the large threshing outfits this combina- 
tioii saves labni that Is hard to gel Josi at that time 
The wagon Is dilven into posllinn, the front wheels 
elevaled and the rear end gate removed The grain 
falls Into the hopper, Is elevated hv an endless con 
veyoi and delivered hv a Hexihle spout at heights prac- 
tically ImpoBsihle by hand The engine has therefore 
made It tioaslh'e to build granaries and <orn i ribs 
higher, at a lonsiderable saving In Initial expense 
per unit of storage space 

On farms where heavy machinery, jiortable buildings, 
etc, have to be moved frequently from place to place, 
the portable gasoline engine equipped with a winch 
and cable Is often Indispensable A flve-horse-power 
engine may otcasionally be seen putting u fifteen-ton 
tractor into a space on a stoiage floor wlilih would 
not withstand the combination of weight and vibra- 
tion produced by running the tractor under Its own 
power 

It has been conclusively demonstratod that the horse 
is a more flexible traction power unit than the gaso- 
line engine. He may be coupled up lu leams of vary- 
ing slse, and In a pinch can ]uill to many times his 
normal capacity Al the same time, foi driving ro- 
tary roochaulsm of fairly constant roslstauce, the en- 
gine has a great advantage ovci the horse In endur- 
ance 7'his Is further emphasized by the loss entailed 
In transforming the linear motion of the animal’s for- 
ward progress Into the rotary motion of the machine 
While a school of engineers in France has been argu- 
ing that the ideal farm machine should use horses 
for propelling It and the engine for performing its 
etfertlve work, Yankee ingenuity has perfei ted the 
combination From mounting a small stationary en- 
gine upon the frame of a grain binder which was 
done repeatedly by Inventive farmers before manu- 
facturers grasped the posBlbllltv. we have now come 
to an engine mounted on wheels and connected by a 
shaft and universal Joint to the driving shaft of the 
harvester This outfit goes merrilv up hill and down 
dale with two horses where four or five were formerly 
employed It is esiieclallv adaptable to cutting rl< e 
or grain on soft ground where the traction wheel of 
tho binder could not grip the surfiico firmly enough 
to transmit the required power 

To the average farmci electilcllv Is a nivstcrloiis 
agent, to be gingerly dealt with I'p to date the 
widest use of electricity on the farm Is for llKhlliig 
and for the light Usks ahnul the house f'liiicnl for 
general power uses has usimllv proved more costly 
than power derived from the gasoline engine, rind the 
kerosene engine has even fuilhet Increased the hnncll- 
r‘ap Moreover, the engine us s self-c nritaloc-d and 
easily portahle unit. Is much more convenh-nt for use 
at different points In Isolated cases however, a small 
stream has been harnessed, and even at a conshlerahle 
cost for electrical equipment been made 1o furnish 
cheaper and more convenient jeower timn the- 
engine 

Improvement in the storage hatterv has wldrnccl the 
use of gasollne-oloetrle systems A twohnisc power 
engine will furnish a horsepower hour foi o I., giilhm 
of gasoline on full load and on (i ” galloir at liiilf 
load As many tasks requite lens lluni fccll loud thc- 
storage battery has been made to econooilj'c hv lak 
Ing up the surplus power On the rcvcinic fniiu It Is 
seldom necessary to run the engine sitoph to charge' 
the battery, hence the lights Tll.l^ he said to cost 
little or nothing outside of lln' i nst cil Inslallation 
and the periodical reslorailon of tin- hatterv elec 
trodes The storage hatterv i-- a great convenience 
It Is ft necessity with the hit and-mlss governed en 
glne If ft elear, steady light Is to bc' had Some types 
of engines with throttling governor control haye 
proved very satisfactory when coupled direct to gen- 
erators. This ronnectlon requires, of rourse, that 
the kJigUie be run oa long m Ufbte are required, and 
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tiBleM aome luoli work w pumping nocMsltate* run* 
ntng the engine at night, the outflt would lyrobably bo 
uaeful onlr on large farma where a number of build- 
Inga are to bo lighted. 

Low voltage eyitutna arc commonly offered to the 
farmer on account of aafety, elmpllcity and low oper- 
ating eoBt. The Improvement of the low voltage tung- 
aten lampa, ronauming about one-third the current 
required to operate the ordinary carbon filament lamp, 
haa made it poseible to reduce the alze and coat of 
inatallatlona, eapecially In the matter of atorage bat- 
teries The flfteon-llght plant ia probably the moat 
popular, as more than that niini)>er aru aeldom 
burned at one time With this outfit It Is possible 
to wire for twenty or thirty lights, and burn tho en- 
tire number by running iho engine and dynamos and 
taking current from tho battery at the aame time. 
The flftecn-llght outflt roqulrea about one-third horse- 
power and the thlrty-llglit about thrce-fourtha horae- 
power, but lese than a two-horae-power engine la 
seldom Inatalled The total coat of engine, generator, 
storage battery, nwifchboard, wiring, fixtures and 
lanipe, for a fifteen-light, thirteen-volt outflt la around 
|40l). The light will eoat In the neighborhood of 
ond^feine-hiiiidredtb of a cent per candle power hour. 
For Inatallatlona covering conaiderable area It is ad- 
vlaable to ime a higher voltage, 1 e„ twenty-five or 
thirty. 

With the development of Interurban railways and 
long-distance tranamlaalnn linos It la frequently poa- 
Bible to obtain current from the central atatlon at 
lower eoat than from Individual plants Communi- 
ties a 


light I 


practically universal, and i 


munlty eeatrgl Matlepg *» developing In |to wi* 
manner as did! farmert' telephone llnea a 4e^do 
The Installatloh of tew voltage apparatfu tor Ipol'* ' 
vldual planu require* radical change In efdipinViM 
when central station power la finally obtained. 

The small electric motor la eepeclally fienveBlopt 
about the farm house, attached to a fan, a flat Inyp, 
a churn or a washing machine, for the houaawlfe haa 
but to turn a switch to aecure relief from beat aotf 
wearlneaa. The electric range and cbaflnt dlab can 
hardly be said to be in general use, but the vaoutim 
cleaner is coming into Its own. For flOO the tnlfftieas 
of the household ia equipped to clean earpeti, floors, 
upholstering, drapery, etc., by suction at a coat of 
three cents per hour. The blowing attimhment ohaaes 
duet from Inaccessible places. The outfit may be 
used even for the lady'a massage and drying her 
hair. A motor of one^ixth horse-power tumlshas 
power for all, 

A supply of soft water under pressure. Independent 
of the farm supply, can readily be obtained from a 
cistern, a pneumatic tank, a rotary pump and a 
motor of one-fourth horse-power. OonTenlenee 
rather than cheapness has been the mesne of poputer- 
izlng the electric motor, and It Is <»ly natural that It 
should appear oftener In the home than In the pro- 
ducing end of the farm. 

A friend of the writer’s even applied electricity to 
the farm fence. He drove 2-lnoh X 2-lnoh sticks 
about four rods apart surrounding a pasture field and 
strung two No. 16 wires thereon, properly Insulated. 
As a starter he connected up a tiny dynamo, driven 
by water power, with hie fence wires. By carefully 
Introducing the various animals to the fence before 
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jugUfy ttt# stiitement that 'ohe njt 
needs'^ the fam te ' 

the atildeot .qf' hwtallatton*,' ' .tlHlii - 

wofklag re^luttonary dhange# te ten 
notate statua of the Uxn lahorai:. iMt tljiate ate hid 
state or national pnbHoatloiw pti fam iitenM' gate 
ttons to oompdrO with the oohotes, Adetelllil, ^dteteT 
series on every 

The writer baa tong edvoeated the need of a teaaeh 
devoted to Bgrieultural mteteewlag te t)te 
Stotee Departmont of ^ aeiamtet bf te* 

breadth of the euhteet the .fltate ooUegee db not he a 
rule have the neoeaeary reeminoee to tevietig*to all 
phases df agrlottltural efidlileerlni. and tebdor the 
present Oigantsatten the subject term tuteer «dn 
reeeive hut little attmitton. The tetereeta Of maite- 
focturer and purchaser ure Identletd. It te grtetfy- 
Ing to note that the National Cteg and Ctesdllne Ste- 
fine Traded Aesoclattoil, represeatteg the makers of 
Internal combustion enginee and aeceMortee, has 
Joteed hands with the American floetety of Af^flaulo 
tural Bnglneers, representing the college Men and 
tarn machinery manufacturers, to urge upon OongreM 
the organisation of a Bureau of Aci^Kuml Xte>>' 
neerlng at Washington to cope with the gltuattoa 
which la so rapidly assuming Impertanoe. 
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wator. Toko « twob and work It up and dowb 
raptdif la tiia water Thia aota up a pumping aOMon 
tbat IkRltatea the water In the pipe violently Nine 


and Oonabquent labor may be avoided by a liberal 
application of macbine oil In the cut In ilmllar 
oaeee when using a machine auger and the work le 
too hard tor the belt to pull the work may be modi 
fled either by filing the threads off the point of the 
bit or by boring a center hole In the stork with a 
drill bit Just large enough so that the threads will 
not lead the bit, and still small enough so that the 
bit will not chatter In the work If there Is no 


rMliisr St Hsi*V«lani We*msh wm m gled » tseelve sny 
ii iij^l^ 'ltar |hls dsplMmait stel iMU pay tw them, pvanptiy, it 

IMMttaw a Oloiind OnOa 

ny& f. AM 

A m mm aiethofl of starting a flow of water in a 
waflh orlw* ^0 la Clogged la as follows 
#lth gtosper naoTofl, Ml the baala half full at 




Figa. i and 4.~6alde for eattiag half-round grooves 


screw feed, the workman can regulate the pressure 
by hand so that the belt will be able to do tee work 
although at a reduced rate, which Is the scientific 
result of the method 

rig 1 shows the method of marking a piece for 
boring a bole straight down through and is practised 
by men who have become expert In the use of the 
brace aqd bit 

rig t Illustrates the use of two little brackets 
tacked or clamped to the face of tee work In which 
tee hole la to be bored, and In such a manner as to 
form an angle In which the bit la to stand until the 
hole Is deep enough to oarry true of Itself 
rig 8 shows a shallow saw cut In the faces of two 
pieces out of which Is to bo cut a half round groove 
Fig 4 shows the two pieces In position for boring 
and the purpose of the two cuts becomes apparent as 
the lead for the screw of the bit 
Fig 6 shows a problem somewhat similar to the 
last, but la used In such cases as boring a abaft bole 
in a pulley or a bushing where a little epace is re 
guired for draft The two thin fillets are placed be- 
tween the pieces with their edges Just far enough 


but If the wood Is soft and weak (here should be more 
space between the holts for tho reason named 
Qlmlel bits should lu vi r be ust d fnt tin purpose 
of boring straight center oi bad lioks ns a slant of 
the grain is liable to carry th. point otit of llm The 
tool for this work is a very sharp dilli bit with little 
more bevel than Is required for lion 

Cutting KejrwayB on a l^the 

I T Is a simple matter to do soni r tb work of a 
shaper or of a milling machine on a I ith Foi in 
stance, a keyway may be cut on a lathe itlnr In llu 
shaft or In the pulley by keeping the wirk si itlonarv 
and moving tee tool as In a shaptr lo c it a key 
way la the shaft put the work on tin i < nf rs and 
taking a square nosed finishing tout lay It on liners 
on its side, so that the tool will lie In llm with tlu 
centers Clamp It In plau by minis of two bolts 
Wedge the dog that bolds the work from turning eo 



Cutting a keyway in a shaft. 



Cutting a keyway In a pulley 


teat there will be no backlash or play Now throw 
In the back gearing, and run tbe tool Into the work 


HUMS «nt of ten It will bfiag the sediment right up 
froin the trap, and start n IhAr of water If flushing 
flsslrsd, take a cork tturt will fit the drain In 
banln, nut n hole through It, and attach a pteoe of 
rubber tubing to It as shown In the drawing Draw 
tho othor ond of the tuho over the faucet, place tbe 
cork In the basin drnin, and turn on the city pree- 
eure It mny be necessary to hold a cloth over the 
drnlnage holes In upper part of baeln This wrinkle 
will nave dollars In plumbers' bills, as I believe It la 
as efllolattt as a plumber's pump 

A tUk AMt BMr 

By Charlss Ctoakey 

A I^TROUOR the common stock hit le a tool of aK 
aunt universal use. there are some sensible and 
even soleattfle practices which nre Uttle known by tho 
oomnum rttn oi people who use tbe brace and btt 
There am several different kinds of bite and each 
kind made for its apecldl usa, although they are often 



Ilg. S,— Guidas for boring a hole In a bashing. 

apart to form the lead where the hole Is desired to 
be bored It Is better to make tee bushing of two 
parts and bore as shown If It cannot be bored first 
and teen turned up afterward 


by operating tbe carriage back and forth The tool 
may be fed in at each cut, aud in this way a neat 
keyway may be planed in tbe ebaft us shown in tee 
first engraving To cut a knyway In a pulley secure 
tbe work in the chuck and use a boring tool ground 
to the width of tbe keyway and shaped as shown In 
the illustration The corriage may be run In and out 
aud tbe tool fed Into tbe work by means of the cross 
feed as before 


Hints on Cutting Stakes 

W HBN sharpening the ends of bean poles and other 
stakes to enable them to enter the ground easily 
it takes several blows with the hatchet to obtain tec 
desired effect 

All this trouble may be entirely done away with f 
you take care to sharpen tho ax properly When 
sharpening an ordinary ax or ball het you Orel put one 
side against the grindstone and then tbt other thus 


used interchangeably bMh through Ignorance and be* 
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rig 6 illustrates a practical method of boring large 
holes by means of tbe expansive bit Tbe outside 
circle Is tee perimeter of the bole to be bored and 
tbe dotted line near the center is tbe solid wood to be 
left for the engagement of the Inner Up and spur 
The smaller circles represent holes bored with a 
smaller bit In order to remove the bulk of tbe wood 
and relieve the strain on tee extension Care must 
be taken teat the small holes do not cut the core 
loose from the outside or the attempt will be a 
failure Tbe small holes should be so arranged 
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as to brook up tea conMtulty of the radial lines os 
thnroughlT M DOMlhte, uA Ahunlfl not break Into tba 
trackif the outer spur It the wood Is very hard and 
tangk Itfee hl^ory. tea flutes may be quite close to* 
lAteur nnfl itlH hold tfM glrnts of the flntehlng cut, 





How the ax should be ground for sharpening stakes. 

making a bevel on bote sides as In Fig 1 But, in- 
stead of doing this allow one side of tec halilut to 
lie nearly flat on the grindstone Then lay tlu ntb-^r 
Side on the stone and put a bevel on it In thi ordt 
nary way Now tbe hatchet has an edge like a wood 
(Uttlng chisel (Fig 2 ) When pointing stak s let 
the fiat surface which must be the left sldi when 
the edge Is pointing away from you lu m vrc«t the 
wood Uft up the ax and with a slight lussure let 
it drop on tee end of the wood stak Tt will be 
found to enter quite eotlly Instead of glancing off tho 
wood as often happens with the ordiuary hatchet and 
the ngnttltiff eat will be etralght as shown tn Fig 4, 
Instead of bulng curved as shown by dotted lines in 
Fig 8 

With tbii edge only half as many strokes and half 
•I mneb ensrgy need be used over a Job and the 



work will vMMM tile kdTftBtac* of being Inr nor* 
aently <Ion«i 


Simpto Mitliodg of Somiyinff 

O NE in apt to think of trlangulntton u an ab- 
•trine method of calculation, involving the uae of 
fine Inatrumanta and Ugber xnatbematlce. U Ui not 
alwaye receawrlly no, for one may often meaaure dia- 
tancoe to iiiaCocaalble polnla, wltli a euffloient degree 
of accuracy, with very crude inetrumenta and with 
DO epectal raathernatical effort 
Let us suppose, for Inetanoo, that we want the dis- 



eplcuouB oblect on the other side, ae a tree or rock 
at U, Fig. 1, then sot up a stake, A, at the opposite 
point on this side. Bzartly in line with A. S, and 
six ,fppt from A, set the stake 0. It le well to use 
low fltakea and drive a small nail In the top of each 
as a renter to measure from Now take a tape line, 
fasten the end at A and secure — or have an aseietant 
hold — the rlghteen-foot mark at C. Take bold of the 
eight-foot mark and pull both sides tight; which will 
give us the point D, at which to set uiotber stake — 
being sure not to omit tbe small nail In the top to 
mark the exact distances Sight along d. and D and 
have an assistant place a stake at E, exactly in line 
with A, D and at any convenient distance. If the 
work has been carefully done the line A E will be 
exactly at right angles with S C. 

Taku a board or table, as large as la convenient, 
place it level and drive a nail directly over the point 
E; having first struck on It, with this point as a 
center, the arc F 0. Sight across the nail E to the 
point F, and set up the nail a on the arc and exactly 
In the sight line Also set a nail, b, on the arc and 
on the lino between E and A. On the arc, measure 
oft the distance b c equal to o b, and set another 
nail at r-. Sight across E r and have a stake set at H. 
In line with A B. The distance H A will be the same 
u A B. 

Now that we have the instrument made we may 
as well use It to measure the height of that tree we 
have been arguing about. The Instrument, you un- 
derstand. Is the board or table with the arc struck on 
it. To use it (or this purpose It will he necessary 
to set It on edge, plumb, and with the line between 
the points 1C b, level and pointing at the base of the 
tree. Set the nail a In line with the top of the tree, 



and then lay the Instrument flat, making E b again 
point St the tree. Measure off the distances A O, A D 
and D 0, d, 8 and 10, as before, thus locating the line 
A IT at right angleg with E A— A helng now the tree. 
Sight along J? « and place the atafce H. A H will 
equal the height of fhe tree. 

If one deelrea he osa easily make an instrument 
which can be worked ntnre qnickly, and which will be 
accurate enough for moet.gnotlce] purposes. Fig. g 
■botff a plan rlew of anA a floe, while Ftg. 8 abowa 
«w Of tbe ams is fMall. 


A smooth dry board, ao cleated timt 'Wwrd 

~«nd the tnser the better;^ beat far tha fedaii, 

Get out two straight sticks, M-A, at UMroQi^ly Ffei'HlI 
•oned wood, about % by 1% Kohes. Wha a alaalF 
made bra** or eteel butt; and, if Ota pin to not al- 
ready loose. Ilk off the and eo that 11 may be »• 
moved. Set half of the butt In one end of each of tbe 
sticks so tbe*. tha oentar of the hola will be In line 
with the side, as o la Pig. «■ On 
each of the stloka, whtoh must be of axnatly tha aame 
length, secure tbe pieces of thin mstal> aettlng 
them In half their thlofcnena allowing thorn to pro- 
ject a trifle beyond tbe ends and using care to bare 
each exactly In line with the half butt at the other 


Mark the line a o along the canter of the base 
board (see Fig. 8) end .strike an arc. b b, with a 
radius equal to the length of the arms Just made. 
This arc may be divided into degreee, or into oon- 
venlent unite, provided they are equal on both aldee 
of the line a c Get a straight wire Which will fit 
the hole In the butt, and drive It through that hole 
Into tha center from which the arc wai struck on the 
base board, using great care to have It perpendicular 
thereto. This wire, and the pieces b b may be of any 
convenient height; but that height should be go llfflI^ 
od as to avoid danger of their getting bent. It Is also 
needful to have an upright wire, or atrip of metal, at 
r: and one may have tbe wire a project through 
the base and form on eye below It. wherefrom a 
lilumb bob may be hung 

In using this Instrument it may be set up ou any 
convenient support; os a camera tripod, with the line 
a r aiming at the point corresponding to A In Fig. 
1. One arm Is swung till tbe line of tbe wire, o. 
and the sight, b, to directed toward the point B, 
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Fig. a,— Deteik of the ewfagiag anr. 

when the other arm may be quickly set off by tbe aid 
of the graduations on tbe arc, to an equal distance 
on the other aide The rest Is the same as previously 
described. 

Shop Notai 

Sawing Thin Bars.— Those who have bad the job 
of cutting thin brass or copper tubing with tbe hack- 
saw are acquainted with tbe dltteulty UBuolly en- 
countered as a result of the tendency on the part 
of the saw to bite Into tbe walk of the thin tubing 
This difficulty con be eoatly overcome. An old hack- 
saw blade, which has outlived ita ueefulness. k all 
that is necessary, and therefore tbe method k one 
that fits in well with shop economy. The teeth of the 
blade are first ground down witii an emery wbe^ 
until only very small teeth ptojertlons remain, 

Cntthig Off Steel ShafU-The following litUe kink 
may be appreciated by many machinists who have 
had more or leoa trouble when cutting oil eteel ehofta. 
By simply turning the cuttlng-off tool upside down, 
and running the kthe backward. It to posalble to al- 
most entirely eliminate any digging In of the toot. 
This method will be found to be fer superior to tbe 
ordinary method of cutting off stock. Of course it 
works to better advantage when using a cutting-dff 
tool. It Is necessary that tbe lathe be reversed, or, it 
the crose-sllde permits of the tool being placed on the 
opposite side of the lathe In the rear, then the revers- 
ing is unnecessary. 

How to Remove a Wood Beraw.— A handy way of 
removing a wood screw tbmt has stuck, and to so 
tight that there le danger of twisting off tbe head, 
is as follows: Heat a poker or a piece of round Iron 
red hot, and hold it against the screw head (or a lit- 
tle while. Watt a tew minutes for tbe screw to cool 
off, when It ivlll be found that the screw esn be re- 
moved quite saelly with the same screw driver that 
Just previously would not perform tbe work. ThS 
explanation to simple. The red-hot prfter heats the 
screw, the screw expands, and makes the hdto It to ip 
Just a hit bigger. The screw then oeoto dorm and 
remuaef its original else, leaving the hole to the 
wood a slM larger. The writer hah gtvea CbjUs i|ttto 
kink a fair tent tai taking eorews oat df maie'wk 
boards that were taatlt to a rstrtgnMtor wtMitih thh 
wood M bM«m lit tMtoWMd toe tss^ < 



A homedmOt losgr. 


shaped coating. Two sliding doors were ewrred to 
fit the bowl4haped casting asd the sheet Iron drum 
enabling one to open and okee the door as desired 
The Illustration shows the arrangement of smoke 
pipes for the stove and fotge. A sketch at the top 
shows the tuyere Iron wblrit is a Moall dome-ehaped 
casting with a few holes drilled to the top to permit 
the air blast to past througlu The tuyere Iron was 
simply laid on. Its own weight keeping It to place. 

The bkwer case was made of wood to two behres 
turned to the lathe. The eeetlonal view marked A 
abows the shmk. The tan was made of metal. ' In 
nnklng tha pattern, the part marked B was turned 
la the kthe and sawed out with a fine saw to the 
shape shown at H. This made all the blades of the 
same form and shape, a result which would have been 
dUBcult of attalnmoat if the fan had been made in 
separate parte. It was essential that the blades re- 
volve quite true and close to the case at tbe V-shaped 
edges. At 0 Is a hickory bearing Inserted to the shell 
A. Tbe oppoalte side of tbe shell has a piece of metal 
Inserted with the thread out that receives a hickory 
screw marked D forming the opposite bearing of the 
spindle which Is simply a tapered center. This has 
proved quite durable and has lasted a number of years 
without renewal. Holes were bored through the case 
around tbe bearings to furnish an inflow of air. 
The oounter-shaft Is simply a smooth Shaft held in 
place by a fine cupohaped piece F that was turned In 
the kthe. A thin piece of paper was wrapped around 
the shaft at O and Babbitt metal was poured Into 
a pipe fitting which formed the henger or bracket for 



Seellonri vtow Of toe blower Slid toe eomitsialiall 


the bearings. The hMirings made to Chlg. imy 
quita eimpie, as tbe shaft does -not ttood kkF 
to prevent side motlan. lite generU girfwii|iv 
«f baiMfle Wlmel pulleys Hui, hrittoffi ItoA 
pedal is. Quite clearly shown to; too tofiato: 

tollowtog are a few ot too 
'toonts; .Rxkeine dtoifieter bioFdr., .IlMli . ds* 
iH.tototo. blower shaft 
oouaterddmn % of .«a 
ohglt di of autatoto dU 
;otokU.to^|ldMn)l« 






* A "fWi irtttl Mtaay UIM working the merhanUm It can be tm 
aginad that auch an extraordinary etate 
Joieqaai B«v«k meat was not aotepted aa being a fatt 

A FRENCH ItLventor natnad SeUler Some aald it waa altogether too good 
bai^ deviled an appaimtui which he to be true othera aald that the state 
Cilia the Uaiveraal beciuae It oonatl menu ahould be taken with a grain of 
tatw 1 whole work ahop In Itself A1 salt, and not a few put It down as an 
though U occupies little space and other case of Yankee brag and bluster 
wolghi only 188 pounds, it oomprlses a But the little gun was very much In evl 
forgo, an anvil, a boring machine a donee and when H R H the Prince of 
vlaai, a work bench, a grindstone and a Wales had visited my workshop and fired 
ptmtdL my gun other members of the royal 

The steel anvil which can be moved family followed and it wag not long be 
along tbo oast iron base of the machine fore it was considered quite the thing to 
by turning a screw, forms one jaw of visit Maxims workshop and Are his 
the vlee. The other Jaw is a flxed ateel gun The number of visitors that T had 
blobk attached to one end of the baae can be Judged from the fact that over 
and provided with a tool head and screw 200 000 rounds of government cartridges 


tainly done some very clever work since | which comes from th liii ri ilv 
you have come to England and I have charted wood Wc hav niil xonHlkr 
been thinking that 1 might turn sotn at le (inantlties of this t i j n 1 i It 

of your cUvcriuss to account for th b n England and have had no 1 M whnt 

flt of the goveiniucnt We have a ei soever in prei aring the Ir ci har jal 
tain mystery at the Wat Office that nope and making the powdn n Igl t ai U 
of us art able to solve peihaps jou appearan e of our incsder Is 11 ntlcil 
lug a real lankec may be able to give ^th that of the German lowdci and 
us a solution of the problem At pPnon the finish d a4(tle is analyzed It 
rate conn to my office at tlu^Ic^ra Is found to be exactly th same Still 
Guards to-morrow morning at elslin pre when wo loim to fire on piwdir In a 
(Isely and I will tell you what the rid gun its action Is cpilte dHTcrent from that 
die is that we have to solve Of course of the German towder Our powdei pre 

I was on hand Precisely at eleven luces high i rpHSures and gives us lo 

oclock I steppe^d Into the generals of velocities wlnle the f eiirnn powder n 
flee He touched a bell his orderly en th other hand gives low i reasureg ar 1 
torcxl and was told to fet h Papt f lark high v lorltl s Wc hav r i it ilv c n 
Up to that time I had not the least >n suited our greatest bctnlsls and also 



Hic Unlvwsgl as an anvlL Cutting pipe on the Universal The Universal as an anvil and forge 

VIEWS ILLUSTRATING THE VERSATIIJTY OF THE “UNIVERSAL. ’ 


clamp for tho attaohmant of drills and 
othor tools This end of the machine 
also oairlea a dust proof tool box and a 
grindstone At the other end Is the 
forgo, which is simply an Iron pan con 
nsoted with a blower placed under the 
grindstone The forge can be removed 
when It is not needed Power la fur 
nlsbbd by u treadle or otherwise The 
transinlsston la devised to give either s 
low speed for boring eto., or a high 
speed tor grinding The construction and 
waa of the Universal macbfte roquire no 
dOtelM verbal deaortptloa, aa they are 
eleariy Uluatrated by the accompanying 


He Sflfotlon ef « Biddle 

fly Ur Biram IbuthR 

{ B pu wlntmr of 18844^ when It was 
WittOueoad te the LoaddB ttowapapers 
Klid ^ Aiwridan ensUMor haviag a 
sMMhiP In Hatton Ha«den had tn- 
e totaffr hew fomia lit a notaohine 
^ #IL-iDtna1lT loads44«dflNi 
Ul teaeU In a mfiwtaMwa a atn- 

.mssissst 


were used In showing the gun to visitors 
This had not been going on long before 
I received a communication from the 
War Office stating that a large number 
of War Office officials Intended to pay me 
a visit on the following day at 11 oclork 
Of courao I was on hand and ready 
Among the high officials were Lord 
Wolseley General Sir Andrew Clark 
Surveyor General of Fortifications for 
the British Empire and many others 
I fired the gun myself snd allowed the 
officers to fire everyone was amared at 
the rapidity with which a single barrel 
gun could be fired They said In 
deed it Is a revelation no one would 
have believed It to be possible and all 
agreed that It wouki work a revolution 
In military taotica I was very much 
congratulated on my success and my 
skill as a mechanician 
In about an hour they had all left ex 
oept one officer Oenefal Sir Andrew 
Clark who said ‘Mr Maxim I wish 
to have a quiet word with you. * I took 
Mm into my little office afid gave him a 
sew W He said I am an Irlehman I 
hfiW elwayi greatly admired Ameri 
wki, they appear to me to be the clever 
to the wwM Tou have ear 


caption as to wbat the mystery could 
possibly be 

Sir Andrew oiened proceedings about 
os follows which I quote us neai as I 
can remember it I Huppose you are 
aware that the Germans have rfccntly 
brought out what they tall a slow burn 
Ing cocoa powder for use with artillery 
Wc have expeilnunled with this new 
powder and find It to be very good In 
deed It le an excellent powdtr II glvte 
high velotIUes with phenomenally low 
pieseures 1h reason why this powder 
Is not black is because the tharcoal Is 
not carbonised at a very high temjMra 
ture as Is the cast with ordinary char 
loal There Is still a little hydrogen 
left In it therefore Its brown tolor It 
is an extremely easy matter to analyze 
gun powder First you dissolve nut the 
niter with water and then dissolve the 
sulphur whiih will leave the charcoal 
We heve found nothing In this powder 
except charcoal niter and aulphur It 
has been analysed by our best chimlsta 
each working Independently of the 
others and they all give us exactly the 
same formula and state that they can 
find nothing In it not found In common 
gun powder, except a trace of hydrogen 


many othei SLlcntlflc lu n of the highest 
order aud still w< ar as inu h In the 
dark to-da> as wi wt r wh i w flist 
attempttd a sol ifh i f ih mystery 
The German makers ilcn at 1 a very hlg i 
prlte fir th sc r t an 1 w ar i ra ti 
cally at th i Ir I of paying Uu large 
sum of £ root) for Ihi bk ret which 
stems lo h nhs ml wh n we tak Into 
or si I lutioii that th weight anti 

htmltal constltmnts of this Ct rman 
powdti aic Identical with out own Nov 
as we have absolutely fall tl I find out 
what thf stcrct Is afitr in nths of st ilv 
ami ixperlnient 1 hav th night tt at ] i 
haps you as an Ameri an might fin I a 
Rolutiou aud save us tiu iJ i 
To this I repll d Sli \ Ir w I 
thank you for the omplln II tl y i 
have paid me but I ha i agin I 

that Americans ar 1 1 i thui Hug 
llshmen In scici s) 1 lU teultal 
sclent e t am not ir tl i it gory as 
the dlstlnguishf d 1 1 i a s w h itn you 
have mentlomd si I 1 iv alreuly 
solved the irobl ii fa ( vou your 
self have pra tl ally xi lalntd It to me 
in words whi h 1 fully understand 
"ImpoHsIhlt Neverthehss you have 
told me, and to morrow 1 will, with your 





poriDlwion, come to this office at the 
same hour, ■when 1 shall be able to ex- 1 
plain to you what the difference Is be- 
tween the two kinds of powder In lan- 
guage that you cannot fall to under- 
stand, In fact. 1 will give you a denion- 
stratlon ” 

Sir Andrew was amazed; he thought It 
was too good to be true 1 then vwinted 
to two hats on the table and said ‘‘If 1 
come into this room and you tell mo 
that there Is an mange uijder one of 
those two hats, and I pick up one of 
them and fall to And the orange, I then 
draw a logical coneluBlon, the orange Is 
under the otlim hut You have already 
told me what the secret is not, and to- 
morrow 1 will tell you what it Is” Blr 
Andrew then gave me a block each of 
the (lerman and English powders. T look 
them to my workshop, and after polish- 
ing the aui fares of the two hlnrks, I flrat 
examined with inv tnici oscope the Eng- 
lish and found, juet as T had ex)ieeted, 
(hot tile highest powei that could pos- 
sibly lie used on an opaque body showed 
nothing hut a homogeneous smooth sur- 
face, evidently the constituents were 
very finely ground and Intimately 
mixed When 1 rame to examluc the 
Herman jiowder, this, too, was exactly as 
I had exiineted— the sulphur and the 
charenal were very finely ground and In- 
timately mixed, hut the niter was 
granular I measured the grains and 
found that the largest had a diameter 
of OOOr. Inch and that the smallost ap- 
peared to have a diameter of 0 001 of 
an Inch This, of course, was a complete 
solution of the mystery, and the next 
morning promptly at eleven o’clock I 
again visited Sir Andrew's office, taking 
iny microscope and the powder with me, 
Ho saw the point at once and said he 
was simply amazed that tholr scientific 
men had not been able to find out what 
the difference was It was only too evi- 
dent that they had relied altogether on 
chemistry, when, as a matter of fact, it 
was not a question of chemistry at 
Of course he congratulated me 
Strongly and had much to say abovit the 
common sense of Americans A few days 
later I visited a powder factory and 
made about fifty different grades of pow 
dor. all the way from very slow burning 
up to one of very great rapidity of burn- 
ing The process of making the various 
kinds was extremely simple 1 first 
weighed out the ehari'oal and sulphur 
and kept them in the mill for about three 
hours, when they were very finely 
ground and thoroughly mixed T then 
added the niter, which was already is a 
fine granular condition, and when It had 
been In the mill for ten minutes T took 
out a specimen— this was my slow burning 
powder I took out other specimens, at 
first every two minutes, then every two 
and a half minutes, then every three 
minutes, and so on Of course the last 
would be the quickest burning powder. 
I took these specimens back to London 
with me and arranged a lot of V-shaped 
channels about eight feet long. These I 
placed side by side and filled the first 
one with the slowest powder, then the 
channel on the opposite side with the 
quickest powder, and between these I 
had the powders arranged In their order 
of rapidity of burning, and all the ends 
were connected together by some very 
fine and quick powder I then Invited 
Sir Andrew and his aaslstantR to witness 
my experiments 1 louchi-d off the quick 
powder and the flame ran down the chan- 
nels in sui-h a maniiei that the burning 
ends of the powdei in the grooves were 
practically In a diagonal line By the 
time that the fastest burning powder had 
been completely consumed, the slowest 
burning had not been consumed an Inch. 
This demonstration proved beyond all 
possibility of dispute that powders of 
all degrees of rapidity of burning could 
be made by simply varying the size of 
the grains of niter. 

This was my first agporlence In 
plosives, but I continued axperlmentiug 

tor^^MTB tsd took « J||p||t^Biuiibsr 

Of pktdnti. 


L AST week we noted some ot tka sail- 
ont points In the main body of the 
Commissioner’s report. "We have now be- 
fore us Ubulations and atatemmts In 
figures on the progress of the Patent Of- 
fice during the post year, and aines the 
beginning of the present series of patent 
issues In 1836 

This portion of the report also shows 
a number of Intereatlng facts, from 
which some of the chief are selected for 
reproduction here. 

The balance sheet for the past year 
shows a surplus of $10,824 76. This 
makes the total accumulated aurplus up 
to December Slat, 1810, $6,898,227 
The total number of applications tor 
patents (Including designs) during the 
year was 64,448 The total number of 
was ,35.807, to which may be added 
11.336 applications allowed, but awaltlag 
payment of the final fee. 

There were alao 7,442 cases forfeited 
for non-payment of that fee. Reissues 
numbered 123 

An Interesting table Is given, show- 
ing the Inventive activity of the aeveral 
ntates of ihe Union, Connecticut stands 
first, with one patent Issued to every 
1,126 inhabitants It Is aomowhat aur- 
prlalug, perhaps, to find the District of 
Columbia second on the Hat, with one 
Issue to every 1,329 Inhabitants Then 
come in order California, Massachusetts, 
New Jersey. Colorado. Illinois, and occu- 
pying the eighth place. New York, with 
patent Issued to every 1.841 In- 
habitants 

The participation of foreign countries 
tn Invention protected by United States 
patents is shown In another Inatructlve 
table The total number of Issues to 
citizens of the leading countries was ns 
follows' 

Germany ., . . . . 1,082 

England . . 

Canada 

Prance .... 

Austria-Hungary 
Sweden . . 

This exhausts the list of those 
tries whose contributions run Into three 
figures. 

The order Is somewhat different when 
we come to consider the total number of 
patents secured by the several countries 
themselves To the end of 1910 the fig- 
ures are as follows: 

Total foreign countries 2,1.28,091 

United States 990,134 

Franco . 440,898 

Great Britain 426,374 

Germany 248,106 

Belgium 237,600 

Canada .... 133,890 

The growth of the business of the 
Patent Office Is brought out by a com- 
parison of the figures for the years end- 
ing respectively December 31st, 1899, and 
December Slst, 1910. 

The Increase thus shown is w follows. 

Pereen 

Receipts 52.8 

Expenditures 

Applications and caveats filed 69.8 

Patents, deaigng. etc., granted 48.3 

Number* of employees 40.8 

Tt will be noted that the number of I 
employees has not been Increased in pro-] 
portion with the increase In business 
transacted. 

On the other hand, the standard ot 
the examining corps has been raised by 
the increased stringency of the civil 
service examination for appointment 
that staff, and by the additional induee- 
inents In point of salary offered to well- 
qualified men to enter and remain in 
the service. The work of the classifica- 
tion division alao should retnlt in an ln-| 
creased efficiency, and this may have to] 
b»i taken Into aoeompt In coBsldering the 
growth -of the staff, aithottffh presumably 
the full bsttelit of the work ot this dirt- 
■loa will not bf Iii>r ttab bo 


BBOOU COBN PRIDfiS,— J. J. FaOcfiaa, 
Wlcblta. Kan. The object of tnia lavoatton 
to provide a pro** Which wlU be effieloDt 
' Its purpose, practically devoid of danger to 
the ai>erstor or press from esreles * 
sod which wlU enable the bale to 
cottiprassed, tied, and discharged, 
lueana Is provided for automatically releasing 
th« door when the ImiIu is rompresiiiV. 

HAY B8TAIN1N0 DEVICE FOB HAY 
HTACKEBS.— J. O. UoCSBBat, Denver, Colo. 
The apparatus coaslats of a series of parallel 
teeth rigidly atuehed to a cross hsr oonstl- 
« head of the frame and which Is 
adapted to slide on the gronnd. All or several 
lot the teeth are provided near the front free 
end with a pivoted aprlng-retmrted finger 
which U adapted to take Into the hay nnd 
on the teeth of the stacker frame 
while the letter Is being operated for dump- 
ing the hay on the etack. 





Oasiified AiwertmarntM 

NeioM 


GAFF — W F. WkkbiNa Denleon, Tesae. 
hlH Invention has reference more particularly 
1 a device which eoroprliea relatively 
lie jaws tor seising the fish or animal, and 
adapted to be set In open positions, and m 
tending to hold the jaws closed, and to 

me when the jaws are open, the jaws 
when set holding the means inoperative, 
whereby the jaws thomeelvoa can be actuated 
release them from their oiien pooltloas and 
render the rloslng means operative. 
KNOCKDOWN SHOW CASE.— L. N. Imvm- 
suuM, New York, N. Y. Thla caic Is designed 
n stores and other plaeea for con- 
taining handkercblefs end other mercbandlee, 
and for displaying the same to the beat ad- 
vantage. the case bring simple and arranged 
to permit convenient oasembUng of the parts 
or their disassembling to allow parking tbt 
same Into a small bundle for transportation 
or storage. 

SI'RKD GAGE— O, EvsNsaM, Montreal, 
Caunda This gsge Is one more psrticularly 
used for nautical puriKmes, as In determining 
the spiwd ot a lujat or a current I'l 
made of a rasing provided with a to 
spring, and IndUntlng means eoutiollvd by the 
Hprlng. togrther with hliii1t>s pivotally mounU'd 
In the casing and adapted to be swung out- 
wardly at right angles to the rasing, tbs 
blades Isdng adapted to have a forre exerted 
against them, the speed of which Is Indicated 
by todicatlng means. 

ItEVKXMKNT MATTBB8B.--C C. CoMDiit, 
Memphis, Tena. The present Invention 
Vidus inesus for relnfnw'lng and oljfeitglhealng 
the mattress In sueh manner as ^a«pre^ 
tearing of the rovers pmpIoyi*d for . retaining 
the ennereto mass, together with -means for 
fsellltstlag the unrolling of a mattress when 
wuand In roll form nnd also means for an- 
choring a revetment mauress on a bank to 
uvereume the tendency to slip down the bank 
of a rlvsr In Its use of the mattnws, 

FGUNTAIN PEN- M. ». Ol-s«w, Harvey, 
N. D This fountain pen has a convenient 
and simple muans for fllllng In a rapid i 
ner. It Is absolutely non-leakable when 
ried In the |)ocliet, and the flow ot Ink may 
lie readily started. The flow of Ink la also 
adjustable to suit the requirements ot the 

Hardvraro amd Tools. 

HEAL FOB FAIJCETH,— C. C. HOCXI, S 
Joseph, Ho. This Invsntlon Is tor use in pr 
venting unauthorised persons from tapping 
barrel or k«g while In transit Use la mode 
ot a seal or lock covering, the fancet entrance 
opening and having means for holding the 
seal o^nst turning In the faucet, and means 
for prsveattng the seal from bring lifted ouf 
of tbs faaoet after once bring placed In^posl- 


LigUID FUEL BTOVB OE HBATBB.— O. 
P Wounr, Bloorarille, Ohio The object here 
le to prodoee a hestor for liquid fuel each as 
coal oil, alcohol, and olmilsr hydrocarbons, 
which will he portable, and whicb ct 
rradlly adapted to throw th? heat doveloped 
Immediately Into the room In vriilch the 
heater Is located, or amnged to diotHbuts the 
heat Into the rooms or apartweata. 

GABBAGB CLGBBT CoskULU A HohiN- 

iN, New York. N. Y. In this cooo the In- 
vention boa rofereflce 4o garbage elooets, and 
It has fnr Its object to provide one with 
cans by wblrii s pMts, nnnnally ffispsfsd In 
receptoele, may bo moved (otwatAp by 
opening of the receptaele dOor, ss that a gar- 
bage path disposed on a pigte. to aecnasihta, 


M was esiobiisheS ovsr Maiy-Sva rssM oso. 

Ii, 00., Mi Broafiwty, Mw York 

^ i.«tSFil..«tosMa|tss.O.C. 



II no obBige tor tkla sorvles. la Svwra oaoo It Is 
ge e oasary M wlvo Ska waaibav aCsIia lagalrv. 
WMre mautttsctnren so not isspond promptly the 
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SCKNfif K AMEIICAN 


and Queries 

tNHt' oa Mpmte rteeto of pnper when corraipondinii about twh 

« IwMati. tfubKHpUMlL booka etc. Thw will greatly facilitate answering you* 
Ittowvw m Wmr «»«■ ^ “*▼« to be teferred to euperts. The full name and address 
t. attention wlU be paw to ' “ ' 


SISX'' 


leveryebns 
IN printed 


from time to tine and will bo mailed 


(tm?) 0. H. 0. tty»: Wlut Ig u 

MiMlwr a, An eonetie is on 



nptariiig the oU Teasels of dtras fruits. 
ooBstmetlon will be seen by the annexed 
graving, abort oplaes serve to rupture the 
vessels, and a shallow trough serves to carry 
away tbs oil gathenid. 

(im&) C. H. D. aaks; Will you kindly 
tell me if there Iw nuy difference between hi 
sad standard time In Wauhliigton, 1). 0., or 
they ars botb the same tlroel If there Is 
dlCsrsnoe, bow many nilnutesl A. Ifastern 
otendard ame Is that of the TSth meridian 
west of Orecuwlch, or Hve houTH earlier 
Oreenwlcb time. The city of Washii%tua, 
D. C,. Is 5 bours, 8 minutes, snd shout 
seconds west of (Jrcenwlch. There Is there- 
fore a dlVcrrBce of 8 minutes snd 11 m-cunds 
between Kosteru standard time and Wooliliig- 


(13379) 


. J. J. ankg'. Con you give 
mo sme Idea of how many pounds a log 12 
lacbsl by 12 Inches. 8n feet long, will boh! 
up In fresh walnr uRustl A. The timber 
contains 20 ruble feet, should weigh 
poqnds, and displace' an eiiual weight of 
smter. If loaded to tiu' sluklng point, tbi 
log would dlanlaee 2f> cubic feet of water, 
weighing 1,002 imnnds, ho that you could 
support a weight of 0B2 pounds i 
the log. Naturally the log would 
up water and Increase In weight, and you 
could not load the log so that It wiis fully 
onbuierged ; so that practically you could not 
support OOU pounds, as calculated 

(13380) A. W. F. writes; A certain 
little scnaatkmal inagailne has a piece shout 
the “dark day," May lOtb, 1780, and makes 
• qnotatton <7) from Uerscbel the 
mer os follows; “The dsrk dsy in North 
Amerles was one of those wonderful phe- 
noanna of nature which will always be resd 
with Interest, hut which philosophy Is st a 
loss tu explsln." A. Wc hsre nothing almut 
“dsrk days” except what bos come down 
concerning them. Ily comparison with such 
days ts we hsve at present, it would seem that 
the accounts must have been overdrawn. Our 
dark days are caused by a low barometer with 
■ high humidity, and much dost or soft ciAl 
smoke in the sir The result Is that the cloud 

which to formed Is much denser than clouds 

uslislly arc, and the midday Is so dsrk that 
lights mast be burned. Bach days arc seen 
almost every year In the eastern part of oiir 
countty. In Ijondon, Ungland, the aaine clr- 
cumstonces produce a "ixindon fog." so deep 
that one cannot see across the atreet, aud 
lights are lit everywhere. Still the nlr Is not 
damp. It Is not s wet fog, such as comes st 
svenlng in the summer or In a storm. Thu 
story which yoa yuotc ts no wilder tba« some 
of the stories ws rood In our dally press. 

. (12881) T. F. P. Myi; Will you kindly 
tell me what metal, or combination of metals, 
expands wd contniets the most by raising snd 
lowortng the temporature of ssmet 1 want to 
nn s astal rad about 8/l<l inch diameter by 
4 laniiM long, and want a metal that will ca- 
paad and c«gtract almitt 1/8 or 8/18 inch by 
inetMelng the temperature froui normal to s 
dull red heat The motel must be durable, 
but net expensive. A, The cocfflclcut of expan- 
sion of cadmium to 0 (100081. that of itnc and 
lead Is 0.000028." These see the largest among 
tM mstato. The temperature'' of red heat to 
ahont 400 deg. c. This to tee melting point of 
gian, while cadmlnm and lend melt at am deg 
aM 933 4««. reapectlvely. It these lUeteis be 
liaatsd to 400 deg. C., it will roqnlre s rod 10 
llBOiiss loag to ogpond one-eighth of an inch. 


iium) e «. a. Myg; it eonvantent, I 

inriiU kfce to Temilve the tabto on ekpanxlon of 


I <3. 'I*. B. aayg; tm thg Ronm- 

M Jnna iWh, l«'w, I saw 
" h» « f IFH teuil# exactly 



out and get s different answer 1 worked It 
as follows : Diameter of the belt before length- 
182,000,000 

eued la = 42,018,040.46045 feet 

a 14188 

The diameter of the lielt lengthened 18 feet In 
1.82,000,018 

^ 42.010,04d.l000:t feet. I mib- 

8.14150 

traeted the niimhcra and got 5 72058, and di- 
vided by 2 which gave mi- 2 HU470 fM>t that 
the bi'lt standR from the earth. Your oi 
differs from mine to about 0.4 of a foo 
win he nhllgcd If ,voa will send me all tlie 
SgurcB of your work. A Wc arc glad to rw-elvc 
your rslciitotlon for the effect of I<<ngthcnlng 
the clrcumferenec of tha earth by 18 foot, 
will not bo neo'Soary to wnil v»u any other 
caleulatlnn, as yours agrees snfflelcntly with 
our*. W« aald the belt would stand off almut 
a feet from tha earth, uud you obtain 2 HU 
which Is aboni 3 feet It dtffeis by leoa 
1 Ml Inchus In the dliiuii-tcr of a elnle « 
dlsmoter Is about 7,018 miles. This ijusntltv 
I small tliat It ruuld not Ihi seen II 
such circles were before you at such h dlstenei- 
that you could see the whole of them 1 
eaunot carry such calrulationa to a fiaetlon 
an Inch. The radius of the earth at the inii 
tor la now taken to Im II, 083.20(1 milea, and 
the iMiIcs Is 3,040 700 ndles. Tht-se are t 
values found by ('ol t'lark In his eoiiiputatlons 
of 1878 If you USI- tbese nninbera. von 
nhteia slightly diffeient results; they go to 
KMKith of s mile, and lOOOth of s mile Is 
than 0 foot. 

(12384) A. J M. aaka (or a tebtu of 
deriinsl equivalents A Table of llerirosl 
ICqulvabmts.— Uf Mths. lUtbs. 32dB and 64ths 
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(13385) H. H. aeku We have n radla- 
■ full of (Old watei with nn exiiaoslon tank 
10 feet above It We heat the water In the 
radiator to 180 deg and fuiee water out of 
radiator Into the tank, then when the 
water cools off In the radiator, will there Im- an 
wee In It. or will the tank 611 the radla- 
p full V A The dissolved olr in the water 
w driven off the first time the water Is 
heated In the heater, and will escape. If (he 
system Is WI-H designed, through the expat 
tank. After the radiators are once vented 
ailed with hot water, no air can get Into t 
id the contraction of the water In cooling 
I taken up bv the lowering of the surfai 

(12388) ACL asks how to make 

sieve. A The i (instruction of a home-made 
eve will Is- readily underspiod by reference to 
le ougravlng 8tiia-t Iron or tin and wood mav 
' used. Wire screening of the proper flneness 
should he piiiploy(-d The mixing nruui may be 



of wire. Another mixer provided w 
sorvns to mix and sift certain materials. Bolt- j] 
clotli Is used for very Bne sifting, but li 


(12287) K. D O.gayn: wm you kindly J 
Inform me as to what lUelbud ts used In de- l| 
terinliiltui the safe carrying npnelty of Uisu- 
elsctripal eonductors, as well as the i 
for the same, as adopted by the Anwi 
Instltnte ot niectrioal Engineers 7 A. Uy “oofs 
irryliW eaparlty" for wires as used In the 
uias of the Hoard of KIre rnderwrlters Is 
signifled that rnrrent which sii Insulated vrtre 
may carry IndcUnitoly willimit m-ciMBlBg too ' 
[hot to be held hy the band or damagtag the 
MB. It to far holow whst a trtn « 

11 Mn aa« to ttt 89*8 iir. 


When— 


Charing Land of Stamps and 
Boulders 

Felling Trees, Splitting Logs 

Grading Roads, Digging Ditches 

Planting and Cultivating Fruit 
Trees 

Breaking Hard Pan, Sinking 
WeUs 

Excavating Cellars and Founda- 
tion Trenches 

Trenching for Tde and FipeUnes 

Digging Holes for Poles and 
Pods 

USE 
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Nil bnokii In exiatenue oontaln In the 
Hume BPIICO no much knowlodtre about 
the (lIRcrent tradva and profoaalona aa 
do the I C. B. Handbooki. Ther are 
compiled from the Cotiraea o( the Inter- 
national Correapondenoe Bchoola. ot 
Beranton, Pa.Iwhlch have been written 
by the beat experta In tlie uountry. 
Theae UtUe booka ate, therefore, con- 
auUlnir experta of the hlsheat rank— 
pocket memoranda of Ineatlmuble value 
to the executive, foremen, and manasera. 
They are Invaluable aa promotion araln- 
era for utnhitloua men in aubordinate 
poaltiona, becuune the; can be eaaily 
uuUoratotid without a knowledire of 
hlfthor mathematica, and contain joat 
the Information nooded by men to aeoure 
promotion. 

SPECIAL OFFElL-VortUnilted time we 
axe aelUnt theae Handbooki, durably bound 
In eloth. with cUt tttlaa, eontalninc on an 
avemcoof 87B pataa and 1711 Ulua- B A 
trationi, rafularly aold (or $l,as, 
at a pcioa lor oach Handbook of V VV 
KOW 
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LongiBr Plen for Oe Fort id 
New York 


that the city of New York seeks ao 
tension which will be unfair to New Jer- 
sey Interests, and aaks that the sstath 
llahment of the pierhead lines on both 
I sides of the river shell now be given con- 
sideration. 

As regards the third objection, I would 
respectfully submit the following points; 

1. The fairway opposite the Chelsea 
district Is now 2,760 feet wide between 
pierhead lines. The extension asked for 
will reduce this to 2,660 feet, a width 
greatly In excess of that of the fairway 
at other important porta; thus, at Ant- 
werp abreaat the port the river la 2,000 
feet wide, and in aome turna of the river 
only 1,000; at Hamburg the river Is 
200 feet wide, and at Rotterdam 1,2 

at Liverpool, 2,000 to 2,d00; the Thamea 
at the Tilbury Docks Is approximately 
1,600 foet wide, and at London, in aome 
parta of the London docka, where large] 
steamers continually go, the width of 
the river la reduced to 600 feet. It la alao 
to be noted that the Hudson fairway la 
nearly straight In comparlaon with the 
tortuouB channels existing at many of the 
ports noted. 

2. Sailing vessels, river boats and 
lighters have almost disappeared from 
the harbor waters. TrafSo Is now genar-l 
ally moved under steam, and la conae-| 
quently under better control than for-j 
merly 

Twin screw steamers of modem 
construction can turn and maneuver in 
much shorter dlatancea than heretofore. 

4. If need be, the movement of traf-j 
lie can he placed under greater police re- 
striction that at present; although this 
does not now aeom necessary. 

6 The Ambrose channel has been dugj 
at great expense by the Federal authori- 
ties and should be availed of to bring 
veseela of a length proportionate to their 
draught to Manhattan. 

6 The Panama Canal locks are being' 
constructed for veaaela 1,000 feet In 
length, and accommodations for this class 
of voBsela should be provided. 

In the Chelsea district it will he 
Impracticable to secure greater pier 
lengths by excavation Inshore on account 
of the prohibitive cost of such undertak- 
ing, and the fact that a marginal ele- 
vated freight railway la being planned, 
the alignment of which will be pi 
diced by the sharp turns made neneeasry 
by such a radical change in the dty 
Street plan. Again, the city has just 
flnlshed the construction of the new 
Chelsea piers, the finest and largest of 
their kind In the world, at a cost of| 
about 124,000,000, and any rearrange- 
(nent at this time will be moat unfortu- 
nate, 

8. The steamship companies occupy- 
ing the Chelsea plera have leased them 
for long periods of time, and the city 
cannot relievo them from these engage- 
menU without serious disarrangement 
to Its finances, since It Is depending upon 
the capitalisation value of iferenues de- 
rived from leases for additional water- 
front improvements 

9. I would venture the suggestion, 
subject to the opinion of the New Jersey 
aiithorltles, that an oxtenalon of the pier- 
head line of Castle Point, opposite the 
Chelsea district, Is not urgent or desir- 
able, since it is the jutting point of the] 
New Jereer shore and better opportuni- 
ties for extension exist both above and 
below that point. 

10 A slight turn In the river at thiaj 
point tends to defiect the lines of traffic 
both up and down stream toward the 
New .lersey and away from the Manbat-I 
tan shore. 

11. The Department of Docks faaa pre-j 
pared and will soon submit its report for 
a better system of railroad terminals for] 
the west aide of Manhattan. In a gen- 
eral way this r^rt recommeote that the 
present ayit^ of dally atorage of ear 
float terminals along tba river Z^ant die 
so changed that railroad can stail hqi 


loaded and uatoaded dacmlaak W] 
the east side of tka UArlKMl Wr " 
restoring ibe watertroat to «|Uto* 
merca. If the policy nooiaiiiMuM la to j 
be adopted. U will ulUmataly he poailhle 
to build long ptore for lonC aklpa at manr | 
points, which will be to the 
the port’s commerce. The 
port of tho world ebould be able to 
the greatest ships to their and Its 
est advantage. 

I submit herewith: 

(a) Cross section ot the river opposite 
the Chelsea piers as modified by Inshore 
excBvatloni on the Manhattan aide. 

(b) Sketch showing additional length 
of piers in this vlnclty. 

(c) Qenersl plan of proposed ple^ 
head line extension along the west side 
of Manhattan from the Battery to 99th 
Street 

(d) Sketch of Cunard and White Star 
piers In the Chelsea district, together 
with models of steamers "Baltic.” "Olym- 
pic,” and of proposed new Ounard ship. 

In conclusion, I will again stale that 
New York dty submits no partisan plea 
and desires to reach a decision which 
■ball be fair for New Jeraey as for New 
York Intereats. and which shaU not preju- 1 
dice the future utility of its harbor. 

Craatinsr New Kinds of Animals 
and Plante 

(OoHUnuei from papa IBS.) 
from tho Little Club was uaed on Stig- 
mas fnHn the Valley. The right half of 
the picture shows the results when pol- 
len wss used from Valley on the stigmas 
of the Little Club. In each case the re- 
sults are seen to be the same. The three 
short heads shown at the extreme left 
of the picture are three first generation 
hybrids. It Is seen tliat they are all 
alike and very much like the Little : 
Club. To the right of each of these 
three heads are seen the six types, which 
could be distinguished by Inspection, 
produced by each ot these first genera- 1 
Don hybrids. One type Is seen to boj 
long and bearded; another long and 
beardless; another of Intermediate length! 
and bearded; a fourth of Intermediate 
length without hsarda; the fifth bearded! 
Club, and the alzth beardless Club. The 
two Intermediate lengths are hybrids be- 
tween long and short beads. The 
types are seen to appear In every case 
In the second generation. For Instance, 
In tho cross between Valley and Little] 
Club there were aome plants with lax 
bearded beads, other plants bad lax 
beardless beads, others bearded Club 
beads, while still others had beardh 
Club beads. It wss found later that 
some of all these types were winter 
wheat, some spring wheat, sad some hy- 
brid between winter and spring wheat. 
In every one of the crosses made, the 
combination of good characters sought 
for actually occurred, and several new 
varletlee of wheat were produced which 
combined the winter hardlnese of the 
winter Wheats with the stiff straw and 
the tightly closed chaff of the spring 
wheat. In due time the pure types of] 
the kind deelred were selected out of] 
theee hybrids, tested for yielding power, 
and finally, la the fall of 1907, distributed 
to the fkrmerB of eastern Washington. 
These hardy hybrid wheats are now] 
grown very gonerslly la that region and 
are producing yields vary much largCr 
than the oM Little Club te'oduoed. Not 
only that, but the quality of the grain 
la better, and the hybrid wheats tell 
two or three cents a bushel more t] 
the old Club wheat. 

I have already referred to the teetj 
that a new breed of cattle hoe been pro- 
duced by the deliberate appUoation of 
Mendel’h law of recomblnalton. Fig, * 

Is a picture of a very flito fWlmal pro- 
duced In this wgy. Orlgltusny tha 
Polled Durham waa m^osaM irito tbej 
Hereford. After sevt 
pure poUed catUe ware pmdteMd that badl 
the red colto 4ad tha . teot of lltofi 
Herefo>4i«n«e4 m* .9^ oMOelik-f 
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tnmit to the exact hour rehevn hk 
engagement bt from entanglement 

The tel^ihane may make the en> 
gagament the train will keep k. 

The hmnayloania Special 
fdkmi ttp the telei^iane memage. h 
bnngi die two ends of the wire together 
and conaummatea the meeting between 
working houn. 

The man with buaiaeat connecdona 
in New Yorit and Chicagoean loae no 
inae by traveling on the PmntuyU 
iMUUa SppeiaL k nma whfle the 
deakaarecloaed. 

PrnmKyloania Special ( 1 7 
bowa and 55 minutea between New 
York andOaeago) leavei Penmylvaiiia 
Station, New York, 4.00 p.m., Do%vn< 
town tube, 3.55 p. m. and anivei in 
Chicago 8.55 a. m. 

Over five bouta for buaineu to 2.45 
p.in. when k leavea Chicago (or the 
Enat and nnivea in New York next 
maming (breakfait on the train) at 
9.40 ( 
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lion— In fact, two of them— baa baan 
Btartad for reglaterlng PoUed Hereforda. 
I have already atated that It la not at- 
waya poaalble, by tnapeotlon. to dia- 
ttagulah between an animal which la a 
pure poll and one which la a hybrid bo- 
tween the polled and the homed. Fro- 
quently the hybrida have no algn of a 


Bnt there la a way of 
Ing theae hybrida tram pun pella, eaped- 
ally In the oaae of tho malea. It la aa 
followa: Breed tiie male to a doaen 
homed oowB. It hn la hybrid, the 
chances are that ha will transmit the 
horoa to halt his otlBprlng. These, re- 
ceiving horns from the dam also, will be 
pure horned animals. If, however, the 
animal la pure polled, he will transmit 
the poll character to all hia progeny, bnt 
atnoe the hybrid between the polled and 
horned never baa parfeot borna, none of 
these oalves will have perfect homa, no 
matter what hla dam is. But since it 
an even chance whether a hybrid of this 
kind wl ',1 tranamlt horns or the poll 
character to a given offaprlng, It la pos- 
alble that a hybrid might get twelve 
polled calves from twelve borned cows. 
The chance, however, that this will oo- 
4Br la only one In more than four thou- 
sand cases. Hence a breeder who has 
thus tested a young bull Is safe In guar- 
anteeing that none of hla calves win 
have perfect horns, no matter what the 
dam may be. He will have to make good 
this guaranteed once In 4,096 times 
Breeders of Polled Hereforda now fre- 
quently teet young bulls in the manner 
above described, then sell them at high 
prlcea under a guarantee that all their 
calves will be polls, or at least have only 
aouTS. 

It la a oomparatlvely eaay matter 
produce any destrad breed of animals or 
any desired variety at plants when the 
various characters desired can be found 
scattered In breeds or varletlea that can 
be cross bred. Application of these prln- 
ciplea In producing new breeds and 
varieties have thus far not been very 
numerona beoanse the principles are 
new, but they are being need now 
more largely than In the peat, and 
will undoubtedly play an Important part 
in the Improvements of farm crops and 
(arm anlmala In the future. In fact, the 
same principlea can be applied in im- 
proving tho human race, and they are 
now being applied In a rough way In 
several Btatea. 

VIGOR OF HYBRIDS. 

Another important principle which la 
frequently made uae of by farmers la 
the fact that generally apeaklng hybrids 
are more vigorous than pure-bred plants 
animals. Fig. 2 la a photograph of 
•ome steers which are hybrids between 
Short Homs and Hereforda. They have 
the oharacterlsUcB white face of the 
Hereford, but the spots of rad In the 
face show the hybrid origin. Mr. Wal- 
lace Huldekoper, of North Dakota, who 
furnished this photograph, produces 
many such hybrids for feeding purposes,! 
and states that they feed better and 
make better beef anlmala than the jnre 
breda. This principle to frequently mp- 
plied by bog breeders to produce feed- 

i; but on account of the law of re- 
combination of ehanoten, theae hybrid 
aalmah) do not rapraduce true to type 
and hence are not good for breeding 


Our knowtedge of the law of recombin- 
ation enables us to get rid of undesirable 
obaractera, which occasionally crop outj 
in breeds of aatmato. For' tostanee, in, 
all of the polled (that Is, hornleaB) j 
breeds oeeasionally borned ladliddBals 
are born. We know now that this can 
ooonr only when both of the parents of: 
[jthe honied calf are hybrid wlHl rater-' 
enoe to horns. This shows that there to 
, tn mi these brasds, a amaU per- 
eantagw of nnhnnla tirat have hoaa tetant 


cause of the appearanoe of horns in these 
breeds, we are In position to avoid them 
by eliminating both the sire and the dam 
ouch calves whenever they occur, 
this way the proportion of horned calves 
born In the polled breeds to gradually 
decreasing, until now they are very ror? 
Indeed In some breeds. 

In all black breeds of cattle there are 
occasionally red calves born. This is due 
to the fact that there to, In such breeds, 
a small percentage of animals that aro 
hybrid between red and black. When 
these are mated, one-fourth of the calves 
are red. The undesirable rad can be 
eliminated from tho breed only by de- 
stroying both the sire and the dam of 
every red calf born. 

Dr. Pearl, of the Maine Experiment 
Station, has recently shown that high 
egg-laying capacity In bens Is trans- 
mitted as a Mendellan character. This 
to a matter of very graat Importance, and 
will undoubtedly result In great Improve- 
ment In all of our breeds of chickens. 

Another Interesting application of 
Mendellan principles Is seen in the 
cross between Brahmin cattle and our 
common cattle which Is being made on a 
large aoale In our Southern States, 
especially Texas. Fig. 1 Is the photo- 
graph of a Brahmin bull owned by the 
Georgia Experiment Station. The most 
Important characteristic of these cattle 
to the fact that the Texas fever tick docs 
not molest them. This Immunity from 
the tick, and conseguently from Texas 
fever, Is a dominant character, so that 
the hybrids between Brahmin cattle and 
our common cattle are Immune to Texaa 
lever. 

Mr. A. P. Borden, who to one of 
the prominent breeders of these hybrid 
cattle, informs the writer that bocause of 
this Immunity from ticks the calves of 
this breed are much larger at weaning 
time tban our ordinary calves, and sell 
regularly for fifty per cent more on ac- 
count of tbelr site and thrift Mr. Bor- 
den recently Imported from India a large 
number of these Brahmin cattle, and sev- 
eral breeders are now engaged in dis- 
tributing this blood among southern 
cattle. 

Fig. 7 Illustrates a mistake that 
breeders of animals sometimes make. 
This shows a pig of the Hampshire breed, 
which has a white stripe over its sould- 
era. Ttaia white stripe to an exceedinly 
variable character, and It to exceedingly 
difllculi to breed theae pigs true to typo 
This white marking Is a character which 
has no economic value, and In order lo 
breed It pure It to necessary sometimes 
to use animals for breeding purpose that 
are not of good quality. 

Fig- 4 shows a similar mistake with 
breed of cattle. It will be noticed that 
this animal has a white atrlpe over the 
hips and another just behind the should 
A few breeders insist that their cat- 
tle shall have these white stripes. They 
are of no economic value, and the at- 
tempt to bstabllsh such a character Is 
certain to react on the economic value 
of the breed. 

Fig. 9 shows a sample of what to 
known as hogget wool. This sample 
was taken from one of two fleeces found 
in a large quantity of wool bought by 
a coimtry buyer In Michigan It sold 
tor ninety cents a pound, while the other 
fleeoas sold for about twenty cents. The 
peoular wavy character of this sample 
to the obaractertotio which makes it so 
valuable. We have not yat been able to 
locate the herd of sheep from which this 
sample came. If we could locate It, and 
the wavlness of the wool should prove to 
be a Mendellan character, it would be a 
very easy matter to spread It over any 
or all the breeds of abeep In this coun- 
try. ainoe we know now the principlea 
which muBt be applied to do this. 

While Mendellan principles aro new 
and have therefore not yet been widely 
applied, It to easily aeen that there to 
room tor enormoua Improvement In 
ptanta and anlmala tor meaaa of these 
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Telephone Etiquette 


Co-operation is the key- when he bridges distance by 
oote of telephone success. means of the telephone wire. 


For good service there must 
be perfect co-operation be- 
tween the party calling, the 
party called, and the trained 
operator who connects these 
twa 

Suggestions for the use of 
die telephone may be found 
in the directory and are 
worthy of study, but the prin- 
ciples of telephone etiquette 
are found in everyday life. 

One who is courteous face 
to face should be courteous 


He will not knock at the 
telephone door and run away 
but will hold himself in readi- 
ness to speak as soon as the 
door is opened. 

The 100,000 employees of 
the Bell system and the 
25,000,000 telephone users 
constitute the great telephone 
democracy. 

The success of the telephone 
democracy depends upon the 
ability and willingness of each 
individual to do his part 
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chuuU, wood-worken. Made m in , 3 in., in. wm, Pneea 25c, 
35c, 45c, nipectiveljr. Mailed poil-p^ on raoapt of pnca. Spooal re- 
duction when ordered in quenbtaet. Liberal dneottnt to doalen. 

JOHN L PARKER GO. Metal Stampinme. WORCESTER, MASS. 


and the root are all made o* MMrete. la 

maklna a muabreott celitar. tt ahottld be y”*^*^..***.*** ?**?,,."! *”**^. ft 
built at leaM two-thWa below the leeet 

of the ground, in order to cie. the beat '^ /*“** Jl"*"*^*!*^*®**^ S?"? 

end Hutchlneon, o< the Rothainglett |lk. 

Prom a commercial rtwdpolnt. the ^ •**•»»»« 

modern farmer has found that It par* *'“*“*"‘*1^.7®***^ MpMptlto 
to hare an automobUe. Owing to the Ita- WniWiI « tUtteae onlg 

blllty of Are, the old wooden bam Is a POPtlally sterilised the soil, UIHht ««• 
poor place to store it Concrete snggests P™tosea and a«ebe which feed npoh 
Itnelf as the most feasible material of the beneBolal atotoOnia^nOtM bao- 
which to build the garage, as aside from terla. but not eatli^ d^rogitw the 
Ita being fireproof, it will not come sat. ****««■. <««» *>»« 

urated with gasoline and oil. and It is ▼“Ich hold Atom to cheot grow 

easily kept clean. The garage can be "PWto >»«««• nwnwotts 

built of concrete blocks made on the than before, Increasing the supply of am- 
farm with either a block machine or ®®“to. and in consequence the fertility 
from home-made wooden molds. Built ^ the soil. 

In this way, the initial cost will be low, As a result of such iuTestigationa at 
and the meintAnuwne charge* on such a these, soil sanitation la coming to haye 
building wlU practically be nothing. a recognised place in agricultural prao- 

The floor as well as the elde walls and ttce, and various efficient methods of 
roof should be of concrete, and a good sterilizing, or partially sterilizing, soils 
drain should be provided in the center are now in use for small scale operations, 
of the floor to carry away the wash The Vermont Experiment Station stor- 
water llizes the soil of solid greenhouse beds 

Concrete is especially advantageous in place by forcing steam under 40 to 
for the building of structures where per- 60 pounds pressure through 8-lnch drain 
feet cleanliness is desired, such as dairy tile placed 10 Inches deep and 16 inches 
buildings. Experienced dairymen state apart In the soil. Stone uses 2-inah gas 
that the material of which the bam Is pipe with .S/IC to %-lnch perforations, 
made la of vital Importance; for as a made up 7 to 10 inches apart, In fnunss 
rule, this Is the breeding place of germs, of any desired width and length. Some 
By using concrete this question Is to a of the frames are made in sections, M 
large measure solved, because a building that they may be extended as desired, 
so constructed offers no lodgment for (See Fig 2 ) "These frames are pro* 
the breeding of germs. vlded with headers h, placed trails. 

If the floors, stalls, troughs, etc., are verscly, which are pipes of larger dl- 
also made of concrete, perfect hygienic ameter containing perforations, and nip- 
conditions can be obtained, and the prob- pies n are inserted at Intervals which 
ability of securing a good germ-proof readily lit into the extension pipes p. In 
milk Is made much greater. Thus the some Instances the headers are placed at 
farmer who Is equipped with concrete each end, thus forming with the exten- 
dalry buildings Is far in advance of his slon pipes a frame composed of a series 
neighbor who still holds to his old-fash- of rectangles (Fig. 2A). In this form a 
toned wooden stmotures. complete circulation of the steam can 

Concrete la also largely used in tree take place. In others the headers are in 
surgery. Many a good tree has been tbe middle and the extension pipes leail 
saved by filling with concrete the large off into opposite directions (Fig. 2B). 
oavlties which have developed In its In the latter case the ends of the ex- 
tnmk, due to disease and rot. If the tension pipes arc plugged with wood w, 
cavities are so large tbat they have and a complete circulation of steam does 
weakened the trunk Of the tree, steel re- not occur. Tbe material most frequently 
Inforcing should be incorporated Into the used Is iron pipe . . , 
patch, so as to hold It better In place and The method generally adopted by let- 
to give It strength. There are numerous tuce growers in beating their soils is to 
other small articles about the farm for p,a„e the apparatus on the surface of the 
which concrete CAn be used, such as bed. Tf the bed Is 2 feet wide, then It 
chimney tops or caps, hothouse frames, be most convenient to have the heat- 
and well curbs. It is I'wttoularly ^bout 10 feet wide and £0 


adapted to the latter u 


) 30 feet long. This Is placed midway 



The Edison 
Storage Battery 

Is rapliUy superseding all other hattcrles for 
electric pleasure and conunerclal vehicle propnl- 
sliHie motor car aad motor boat l^iltloa* yacht* 
honseboat, motor boat* motor car aad iMMniry 
home lighting— 

because it is the one storaite bat- wolght and whose life is many 
tery that is right in pnncipie and times as long, 
construction. Not merely an fan- Write us for detailed inJbrmation 

provenient mi the lead battery, regarding tlie work of Bae Kdison 
but a new and abaolutely different Battery in the field in which yu* 
Iwttcry whose Is double are interested and fqr oto 

that of a lead Tiaftteif: of wjual catalog. ,i‘ , , 

B4NJi4 Stores* SKtlp^;,Co.. lU LalmMn ihwfc* N. ' 


the accumulation of surface water and Is between the edges of the bed. and the soil 
. easily kept clMn. Ihe depth of one foot is dug out on 

From tbe instances cited above, one eyher side of the appliance and thrown 
will see that concrete. When properly „„ t^p ^hls covers the beating ap- 

used Is a most adaptable material But p^atus to a depth of one foot. The 
to obtain the best resulU, care and Judg- 1. now turned on and the will 

ment must be exercised in its handling, b.ated After sufficient steaming ha. 

It might be well to caution tbe reader taken place, the pfpM can be pulled out 
on Closing that In building anytime- ^t up ready for the next treatment 
tures or parts of structures, the failure g ^ 

. of which would endanger Ilfs, such a. treated should be covered up with some 
floors, roofs, side walls, lajge tanks etc, ^ 

It would be well to oonmilt enrtnesr anything that will retain the heat, and 
for infomatlon a. to the re^lslte thlcfc allov^ed to stand «,me hours, after which 
ne», and the pro^r else and locatloD of the top portion Is shoveled back to where 
the reinforcing steel. ,t ^ taken from. Not only la the one 

foot of top soil heated by this method, 
New Science of the SoO but tbe soil under which tbe appatotui 

(CoaUnaett jrom poga J».) is equally welt done, provided too 

of the air. render the nitrogen of the >nucb baste is not mad* ta mmovlng the 
■oil more readily available by nltrlflca- treated soil. 

tlon, and Increase the availability of the A uniform tempentllf* Of ■•meVhat 
Insoluble phosphates and potash com- over 180 deg. F. muMMieA Ifir one and 
pounds of the soil. The activities of a half to two hovni tg nWMMlliliid llif 
these organisms may be controlled to a floient. 

large extent by the methods employed In A soil ttorlllser lUMd 4h> tlHlted 
fertilizing and treating the soil. (See States Departmest oil AMMMlir* end 
also article on "The Sclsnce of Fertllls- the Connecticut BtMto RlfawNiaiil fitg- 
Ing the Boll.) tion in steaming tqhtoae 9<ltot 1)^ is 

Many years ago it was obssrved that shown in Fig. 4. Hi -toBilsto 
treatment of vineyard solb with oaTbon of a redhtoroed gStteatlHd toot 

hlsulphld to doatroy phyll^ro, an in- pgn, 6 X 10 fe«t hni t l|NriMl 

aeci preying upon tbs roots of the vlnss, desipi, wtth a stos« ;«ito<^^. 
produced bMeflcbl rssutls Whteh oosdd so sogfaM, Th* ' tittlw ito ilSWItod ‘ iStotf ' 
not be wholly sttHhatad U «ie dastmo- m of the ' biiMiWirrf ; 

lecnamemmo,. 
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It ta lor rnufVr wtaatob 

liMM hm tb«M oiMiro that 

ttM «ij|l Mwnw ^tth Uvte* ori«iiim«. 
atm MKtttb <mm tamfoii *ao It luw 
palikM/OUt m» of eontrolUag thaw o^ 
gnittpfUi^ OM in • muMiirB. dotonnlniiic 
tba It^ UMi tAall prevail. Oo a amaD 
gaal% ol^llaatim at daaorlbed above, 
map b* baadi on a lai«e aeala It wilt be 
toaod ibft banaAelal baoterlal aetbrlty la 
b«at ptpmotad by tbe ooodtttloiia wtaioh 
every'^food tamer abna to aeoure, via., 
good tlUb, deep cnltlvatlod to aecure 
tborottitli awatten, an abundant but not 
an eioeaalte OBMunt of water, and ade- 
quate aappllea of bumua, lime, and pbon- 
phatea. 

Thd Weatiier Bnreao 

(OoeMMtfd from page JTW.) 

Tbta clasB of Inatrumenta In wbleh the 
eleetrlo dlaobargea In the atmoepbere are 
reglatered at great dlstancee by wlreleea 
telegraphy baa lotereitlng poaBlbllltlea; 
but, aa yet, they are poealbllltlee only. 

The tong and abort of It le that Farmer 
A muat oontlnue, for eomo time to oome, 
to be at the mercy of the ocoaalonal un- 
heralded local ahower, and muat console 
bimaelf with the reflection that tbe more 
serloua visitations of the elements — the 
cold wave, the bllsaard, the severe cyclo- 
nic storm— will rarely come his way with- 
out duo notice In advance from the fore- 
caster. 

WHURIB THB PORBCA8T 8UCOB1BD8. 

I,et us, however, turn to another part 
of the country, where a flret cousin of 
Farmer A, one X, Is engaged In drying 
fruit, and la making a tidy fortune out 
of It. thanks to a sunny clime and the 
Weather Bureau. X lives In California; 
somewhere In the great valleys of the 
interior. The summers are very hot and 
almost rainless. The frult-drytng season 
comprises the latter half of the summer 
and the early autumn. Oenerally speak- 
ing. the climate le Ideal for this Industry, 
but there waa a time when the occasional 
shewer meant ruin. That was before the 
scattered handful of Weather Bureau 
men assigned to duty in that State 
turned their special attention to the dual 
task of making accurate forecasts of rain 
and giving them effective distribution 
wherever needed. 

To^Jay every fruit grower within reach 
of the buerau's forecasts depends upon 
them implicitly. The burden of respon- 
sibility resting upon tbe forecaster Is 
enormous. He must not, on the one 
hand, permit a shower to take the grow- 
ers by surprise, and, on the other, be 
must not issue a false alarm, which 
would put them to needlees expense In 
taking meaaures to protect tbe fruit. The 
work of forecasting for the raisin makers 
of California has often been deecrlbed, 
as this waa the earliest application of 
special rain forecasting for fruit growers. 
Fig. S will perhaps serve to convey— 
on the principle of em pede BercuUm — 
some faint Idea of the Importance of thla 
particular work. Raialh making Is, how- 
ever, only a part of Caltfomia'a vast In- 
dustry of drying fruit. Apricots, for ex- 
ample, were dried laat year to the extent 
of about 16,000 tons. Of dried peaches 
there were 16,000 tons. There were near 
ly 4,000 tosa of figs, btaok and wblje, 40,- 
000 toM of prunes, and a few thousand 
tons of applet and peara. Froip July to 
tbe end of October the curing of fruit 
Is going on in on» part or dnotber of tbe 
Stgtni an4 during tbts whole period a 
soma of man bear tbe burden of wntobinc 
tbe weather, alert tor the aarlieat signs 
of iPlf emniiig slwwer, Upon the District 
romflijMar at Ban Franelacia the burdah 
natn.i|Beat heavUr; but without the faith- 
ful AMi. fiitelttgeat eoapetatton of every 
nuiA>^ under biw, he emiM not 
miih* ^.jgjgric tbe apmndlAnaeeees «bat 

lif f^wetiattag o^aptnaeir nth^; 

i n; atone m 

fta .tottonsiteer . iwndeni gNMv<|s?o 

'IbaUhltthto. 4 ' JtUf < 


our friend X exproeses Au opinion of the 
Bureau on paper for the enlightenment 
of Farmer A. 

THE FROST CAMPAIGN. 

To take a further illustration from Cal- 
ifornia, let us eee whether the little 
squad of weather watchers, after the 
nerve-racking strain of the summer cam- 
paign against rain, art able to take • 
things easy during the winter and re- 
cuperate. Far from It. The dried fruit 
Is safely garnered; Jupiter Pluvlus has 
expended his ammunition In vain. But i 
now another formidable foe enters the i 
fleld — Jack Frost. At this point I cannot , 
do better than quote from my friend 
Prof. Alexander McAdle— the captoln of 
the Weather Bureau’s forces in the tar ' 
Westr-n man whose services to the na- 
tion are so well known that It would be ' 
an Impertinence to dwell upon them here. 
Prof. McAdle says in a recent letter to 
the author: ^ 

"Passing to tbe work In connection % 
with the oranges and lemons, especially t 
In guarding them against the frosts of [ 
January and February, It may be said 
without exaggeration that the San Fran- t 
cisco office of the Weather Bureau has j 
egved to the citrus fruit growers of Cali- , 
fornla more money within the laet five 
years than the annual appropriation for 
the entire Bureau during a period of > 
twenty years; and we cdnalder that our ' 
work is only a hundredth part of the ^ 
work that la accompllahed by tbe Bureau * 
aa a whole. Taken as a whole, I I 
think the problem of tbe protec- 
tion of the crops from frost has been ’ 
one of the pieces of work that the { 
Department of Agriculture can well be e 
proud of. The Weather Bureau has been 
the leader in this work, though lately 
cither branches of the Department have ^ 
taken It up. The problem Is a twofold 
one; flrst the weetber man's own proper << 
work of giving accurate warning of the a 
frost twelve or twenty-tour hours lu ad- /, 
vanoe, so thst the grower can fill his « 
baskets, fix bis fires, or spread bis cov- 1 
ers, and thus save his oranges and lem- 
ons. Concerning this It will be enough 
to say that last year there was not a 
single failure to forecast frosts for the _ 
orange belts of California. The work | 
was perfect so far as forecasting goes — 
a thing that ten years ago seemed im- 
possible. 

"Regarding the second part of the 
problem, namely, the devising of tbe best 
methods of protection and the study of 
the physics of frost formation, tbe work 
done speaks for Itself.” 

So much has already been written con- 
cerning frost protection — by means of 
orchard heating, smudging. Irrigation, 
spraying, and otherwise — that I need not 
enter Into the subject here further than 
to point out that Weather Bureau men 
— iHammon, McAdle, Willson, Warren 
Smith, to mention only a few— have been J 
leaders both in devising new methods I 
and in disseminating information con- I 
ceming them. The authoritative lltera- I 
ture of this subject consists chiefly of \ 
publications Issued officially by the Jj 
Weather Bureau. The Bureau Is con- 
ducting a campaign of education In this 
line, the value of which la simply incal- 
culable. Here again the Bureau Justi- 
fies its existence, In terms of dollars and 
cents, and we have aomethlng tangible 
to offaet the loss of Farmer A’s hay. 

CONCBRNTNO CRANBERRIES. 

Bven government hursaus have their 
hobbies, and- Juat at present the Weather 
Bureau’s is cranberries. Thh -value of 
the cranberry crop— all of which to 
grown in tbe three States, Wisconsin, 
,Nsw Jersey, and Masaachusetts— ta In- 
glgnlfleant compared with that at the 
.great staple fruits and cereals of the 
iioeuntry. Nevertheleas, the protection of 
the cranberry bogs against the surpthtoa 
fmih frost to which they are partleu- 
tojUr Jlabto M oompared with other 
ilratoi to .A FtretOtorily dlOeult and thdVs- 
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Postal Life-Insurance Company 
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Full Legal R eaerve and Surplus for the Rroteclion of all ‘Policyholders 


When you come to 
think it over — 

it in't iwceMaiy or sdniable to ' 
deal with an OMnf when you 
went to unoes lile-nwir*Bce. 

From lire to Ue, the agency 
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The POSTAL LIFE-INSUR- 
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non-aganqr Company In America 
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I. but you can’t alw»a do S. 
n airanguig a POSTAL Pol- 
yon can cut him out and Mve 


money for younelf )uit aa hundreda 
hare done and are doing in con- 
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Electric Light and 
Power on the Farm 


ROTH Generator* are excellent 
for this purpose. We can furnish 
complete oulfito, including Engine, 
Generator, Stonge Batteiy, Lamps, 
Futures, etc. 


BRISTOL’S RECORDING THERMOMETERS 


i'MBookl 




ROTH 

Electafic Moton 

198 Loomit Street 
CHICAGO, ILUNOIS 
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The Comptohieter appeals iP the 
Bookkeeper, Accountant, 



Bill-clerk— th« men who pave the Ulle— taecanee : 

1, It doe» additiona in half the time poaelhle by any 
otbar maatiae 

B. ii the only adding machine faat enough for praeti- 
cal figuring of chain diaconnta, extending and checking 
billa, payrolla, coats. Let ns show you by practical demonstmtlon. 

8 It la easy to operate , even your typewriter, with a few weeks' practice, can figure 
faster and more accurately than a skilled aocottntant. Brain direction, machine execu- 
tion— that’s the beat possible ayatem. 

4. It saves time, money ana worry by its rapid speed and sure accuracy. Uaed on 
all kinds of figuring by business houses all over the world.— One bnaineaa house alone 
has 181 Comptometers in daily use. 

Let os send you a booklet about it ; or machiuc on free trial, prepaid TJ. S.or Canada. 
Psit * Tsmwt MIC. Cs., tros N. Pamhia at., CUssse. Ul. 

For Dotty Concrete Floors 

TfwCee Floor Eoonol, aiii>l imI with s brush, alvct. a wrsr- 
reslMliia. tllcTlke surface toconcret* fluors- bM-uHMS pnrl 
of Ihe concrete - does not peel or ersek on like drdinory 
psinls-stojM dusting-cosilv cleaned by mopping. 

TrumCM how btosMl is furnished In s vsneiy of »lors 
for uaetn tsetories, warehouses, hospitals, power pisuta, 

'I ell us condition ond'slae of your ¥<»r!”6sini>le booklet I 
etid color cfird 

TKUS5EO COHCUTE STEEL COMPANY 
40a Tnusod ConerololhiSillM Dolmlt. MlcUxoa. 

f-eelsvwMnu. Tross.Con SoowlSe A- — imIohi 


Plant Food 


A new book on fertilizers, by WibbiAM H. Bowkbr. 

What is the “Yenst of the Soil ” and how d<i lime and cultivation 
afieet ll f Wliut ih it In the sttil that maket; certain kinds of plant 
fotal jirtKiuctive while under other conditions it is iiou-pro<iuetive f 
The number ot sueii questiouK constantly arising has led Mr Bowker 
to preiMire a niaiiual on “Plant FimkI, Its Stiuroes, Prejviration and 
Applieation. '* Tliird edition, ] 00,000. Now used as a text biatk 
in many agricultural colleges anti schools. In cloth, USc. In 
paper covers, free. Not a line of advertising in it. Address W. 
H. Bowker, 48 Chatham Street, Boston, Mass 


K Every tool about the place a 
sharp tool. 

Every implement in prime 
condition. 

These are the first essentials 
pf efficient work in the shop, 
in the house or on the farm. 
And they are easy if 3rou have 

Carborundum 

Sharpening Stones 

and a Carborundum Tool Grinder. Carborundum is oa 
hard as a diamond — and as sharp. Nothing like it has ever 
b«H;n discovered for putting a keen, lasting edge on tools. 
Carborundum will sharpen anything from a razor to a 
mower knife and do it better and quicker than _ 

anything else on earth. MBS 

Ask your dealer — or said direct BH 

No. 107-F— Round Combinwion Stone for 


Carborundum Niagara Tool 
Orindar for shop or home uae, 
hand or foot pewer, |2 to $1S 

WrJiw tor Me book I 

fc Tlw Carbonutdiia ' 


\ fora attraettw prbWem. sod to staUitl^ ' 

problem the Banaa luui tamed Its earn- If ussfUl to thd fcCTWr la a 
est sttentloo. The work la this Una WM wtya TiMRr **>1 WW, 4 a 
begun some years ago by the preeeot Jitet what parte of 'the oOMtiy « 

^ chief of the Borean. aod has latterly beea « average, sofBdf^ lalBHil /Ml -^pn* 

- uken up by Prof. Ooa, who km lust ehlae to mske fsnUtaff a pMOlSllie 

t published a complete aecount of his ture, and In the se«nad plMe> Sttw lw 
, work in the form of a Weather Boreau has ohoaen his tsvm>;they tell Mia What 

- bulletin. This bulletin Is commended to crops It is beet adapted to piiMnoa W 
the attention of ahy one who deStree to ho has settled In h emnl-arld Felfaw, thttF 

1 see. In the first place, how many fhetors *«» and to Frhat 

' may enter Into the problem of making »‘‘8»«on wlU be neoeoMry; or. tt h# is f 
practical rather than academic forecasts farmer, whK* of the 
•for a parttouUr industry, sad. i„ mens of dry fwmlng iMU be t^ m^ ip- 
the second place, how thoroughly the Proprlate. The importance the tsrmep 
Weather Bnrean Investigates every side «**•«»»» I# ehown 

of such a quesUon. It la not simply s ^ to which It Is sought. At 

matter of saying when such and such a “m® the western staUono of the 
temperature will prevail generally over Bureau It Is said that from fiO to M per 
the area in which the boge are located. t*!® corrosponitenoe is with pe^ 

The season of the year, the temperature ■®«hl^ infom^toa regwdlng the 
of the soil as determined by prevloua agrlonltural and pSstoral 

rather than by current meteorological **"4s. ^ ^ 

L-ondltlons, and finally various local pe- InolrMtly th« Itotlstlos serve the 
cullarltles of the bogs, all have to be ^7 facilitating the work of plant 

taken into account before the forecaster ‘atroductlon so extensively oarrled on by 
■ is Justified in warning the growers that ““'f**®*- ’>«“«»> Depwtment, the 

floodlng-the usual method of protection Bureau of Plant Industry; and, to a 
—Is in order. greater or less extent, they enter Into 

nearly all experiments undertaken, of- 
THE FLOOD BBRVTCB. flcially or otherwise, for the improve- 

The Weather Bureau points with pride ment of agriculture In this country, 
to its River and Flood Service as the So much for geographical cllmatel^. 
branch of forecasting In which— to use There are, however, many other branches 
a hydrological metaphor— the high-water of meteorology that play their part In 
mark of accuracy has been attained The sclent Iflc agriculture.. There Is phen- 
Bureau Is charged by Congress with the ology, for example— Still s bsffling sub- 
duty of gaging the rivers ot the United Ject, In spite of the enormous amount ot 
States and issuing flood warnings. I labor that has been expended upon It; 
have not space to describe the elaborate there is evaporation, which, though It 
organisation of this service, with its still refuses to submit itself to general 
gages along every large river and its formula, has been studied empirically 
corps of 600 special river and rainfall ob- with practical results; there is solar 
servers, who receive a small compensa. radiation—* subject of the utmost Im- 
tton for a few minutes of their time each portance to agrtculturo, which, for lack 
day. This work, again. Is one calling ot proper appliances, has been neglected 
for the highest talents and the utmost until quite recently, but has now been 
fidelity on the part of the few men to taken up by the moat progreselve 
whom It Is intrusted — the Chief of the meteorological Institutions of the world. 
River and Flood Division at Washington, In these subjects, and many more, the 
and the officials in charge of the 56 river Weather Bureau Is doing, or has done, 
districts into which the country has been its part; and if the farmer baa not been 
divided. Thanks to their energy and the sole beneficiary, why so much the 
enterprise, the bureau is able to predict better for the reat of the community, 
the atage of a river at a given point. The Weather Bureau la not afraid of 
wttblu a limit of error of a few inchea, the word "research." It has put this 
from three or four days to three rveekt word into the title of the Institution of 
In advance. When it is considered that which it is most proud — the Mount 
thousands of square miles of agricultural Weather Rooearch Observatory. Of tela 
land are subject to overflow In a time ot fine Inatltution I have not apace to write, 
high water, the enormoua value of flood beyond stating that It la a atandlng refut- 
warnings to the farmer will bo appre- atlon of the Idea that tec government Is 
dated doing nothing for pure science. 

MATTERS THAT ARE FUNDA- PROGRESS. 

Humanity movee ahead at a breathless 
The work of the Weather Bureau for pace nowadays We rarely take time for 
agriculture represents the appllcaUon, retrospection; when we do, we are 
on a truly colossal scale, of knowledge amazed to find how much ground we 
that has been slowly and painfully ac- juiya covered since we laet took atock ot 
qulred— In part by men who hardly gyp progress 

know a plow from a harrow. Non omnia the past few 

po»»umm omnes; a machine needs to y^j^s, I find that some of tee latest ad- 
have many parte, each with Its ap- hy the Weather Bureau are 

pointed work to do. So it happens that ^^^t revolutionary. Take the news- 
some of us must stay at home and manu- ^^ther map-olficlally called tee 

facture the ammunltltm teat the amy In ..commercial Weather Map." but quite 
the Held IS to put where It will do the the farmer as to the m^ 

m^ g^ ■^nt. A year ago It did not exist as 


some of us must stay at home and manu- 
facture the ammunition that the army In , ..j^ 
the Add is to put where It will do the . 
most good. 


The headquarters of the Weather „^a„t*klng. The Bureau pul. 

th^ arlr 2 broadsides, i«su«l from a hundred sta- 

Agriculture Is com^oLJd of ollmato ^ 

and noil, and the more we know about ««• t 

the«, two things the better use we can 

make of them. The study of the oil- ***J^i.’****L^^ <or^« 

mate of the United States Is olBcially same infomatlM. ^ 

allotted to the Weather Bureah. that of 0»e map Is pubUshsd In a hundrsd 
the «,u to the Bureau of Soils; but the n®^P®P®r». taaOmr say, twenty «»■ 
two subjects overlap to soma sxtsat. . . 

The archives of the Weather Bureau The dally synoptlo ehirt of thd 
contain milllone of teSteoraloCteal «b- heralsiihere, nnd tts ooroUnr ted 
eervatiitos, some of tifm ditbig badk a iwsnid are grodudte 

hundred and fifty yean, Thsns nWerte. «* the.ISst three flf tour TSWB. This ac- 
tions are the raw teatWHa fwm whleh «*»»«• undertakh* IS «tt m$>n^ «f 
oUmatlo statiatioa are teade; find the tuMt adnhted dUBOdStteM # 
work of Ptttttsg tee Utter tete «nnl hOA. seohe 0 f 

iwabie tonn'hM bssn dtee terfidiy,. fiMted ' 

though by M teenha dhtertdy, fit tea eeq^' hettelte >; 

; tifii ofliM s4 tee burMw la MtewtoiL.’ tee 



^ «a ofielal ot onotly tiw owmite trpe. 
!• not utusoiOMnttd urm Th« Wmtb«r BarMo 1« what be has 
Mllilian Ot India, and libiit halpad and encouraced the preaeat chief 
abMNftib and direottoa of ttie aliMiur- of the Bureau to make It. 
lanll #r«r |1M South MUntlc OMan have 
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a deiil to do vlth the Kite flood. 
•Yim^tlva aMrteorohwy" la engadafl 
thie dtt^tlou ot an amy 6f investigators 
alt ibyeit the .urorld, and an international 
edinlK>iagtoa has lately been fomed to di- 


Neon Lidit 

By Our Berlin CorraeiioBdeBt 

rR. OBORGBS CLAUDE, the well- 
t known pioneer In the fleld of gas 


not the etudy ot this tasoinating sub- liquefaction, recently submitted to the 
jedt. In the practical utilisation oi the French Physical Society the results of his 
idea Awwlck lokde the world, and the work on neon light 
UnttM States Weather Bureau Is, up to The remarkable brilliancy poesesaed by 
data, the only institution th^ aasemhles the spectrum of that gas and the fact dls- 
daUy, hy c»we, the meteoroiogloal obser* covered by Collu, that a kIosb tube con- 
yamona of a chain of statlona extending tainlng neon and a mercury globule Is 
around the globe, and makes them serve made to shine by shaking in the dark. In- 
as the Wit ot weather foraoaats. duced Mr. Claude to undertake some ex- 

The dally weather map of the northern porlments on the possible use of that 
bemlsphefe Is prepared in manuscript at **• for lighting purposes, the more so .aB 
Washington, and la not published. With according to Prof Booty’s work, its 
Ite fid the forecaster Is enabled to feel dielectric constant Is extremely low 
tbs fulse df the atmosphere as a whole*-* attempts to improve the light of 

not merely the limited portion of It that mercury tubes by combination with neon 
to lie over the United States. "K^t failed to give any satisfactory re- 
W would bo rash to predict what this ex- Bndeavors made to use pure neon 

psrlmsBt will ultimately lead to, but to (Hreftly »" a source of light proved far 
the forecaater it has brought the sonae Of “ore successful, though the fact that 
relief resulting from the removal of the ** liable to be contaminated with 

narrow bounds that formerly hemmed In ^ '* 

from the start or disengaged by the elec- I 


With New Census 


Webster's NEW International 

Not AibirR!^ But a New Creation 


his View. The tanslble reault to the pub- r - — ■ I' 

Me. up to the present momeut. Is the P«b-f /T, ^ 

Iloatlon of a forecast every Sunday of the txx\,o) cau«,d much difficulty. 


lioatlun of a forecast every Sunday of the 
broad features of the following week's These drawbacks were eventually over- 
woath«-the prospects of general rains 

over the corn belt; the danger of sprln* ^ “ 

frosts in an Important truck cemtry; the charcoal at low tern- 

... j * j ^ a a peratureB hafl a strong almorbiug action 

probable coum and rate of moremenf of ' gv 

large cyclonic and antl-oyclonle are«- Z^vecerxt Pan. automobile show, 

sometime, traced from a iK,l«t of origin ^ conjunction with the Moore 

on the vide of the P^.fle-and 

the wither like^ to a tend them over 3, 

an extenalye region. .lust how much decorative effects. As the 

these Wholesale foreoaste of weather 

mean to the agricultural public ea<h I 

farmer must decide for himself. A. a Immersed In a sea of bright 

factor in determining the prices of farm 


this Newest itncl Most 
Complete Reference 
L Library in Dictionary 
\ Form on the fnllowinc 


Delivered 

forn.OO 


Highest Praise from Eminent Authorities 


"Much pleased wfth new horuimtal rtliiBion 


products they have already made them- 
selvea felt, and therefore no farmer can 
be altogether Indifferent to them. 


PrssldsBt Jordsa. T.rland Stanrorrt Jr. t’nl. 
\cr»iiv ''Plessi'il with the compactness and 
scciiracy of the definitlona, " 

PrssManl Fsuece. Brown tlnUorsily "Hi* an 
piiryrlopeiha rovermg the entire Icriltoiy of 
Ihe world's know ledite snd the world's action '' 


As no accurate data on the Grand 
Palais Inatullation are so far available 
Claude In the meantime glveg an ac- 


THE KHT8T0NB OF THE ARCH. count of the working conditions of a tube 
The foregoing is only a fragmentary •** meters In length and forty-five mllll- 
description of what the Weather Bureau 1“ exhibited before the 

is doing toKlay tor American agriculture, ***1^“'®*' , f 


would flU a volume. 

When 1 began to write I Intended to re- 
frain from the congenial task of eulogis- 
ing the two men to whom, above all oth- 
ers, is due the credit tor the remarkable 
progress the Weather Bureau has made 
during the past decade, and for the en- 
viable position It now occupies as an 
agency In promoting the nation's wel- 
fare A compliment paid to one's official 
superiors Is apt to sound perfunctory. 

Ho^vever. In bringing my story to u 
close I seem to have built a more or less 
elaborate arch and left out the keystone. 


about 1,000 volts: Just as In the case of 
the arc discharge, this potential dif- 
ference Is found to deerease somewhat 
with ineroasing current Intensities 
dropping from 1 lOO to 980 volts as the 
current Intensity Increases from 01 to 
1 ampere, With a potential difference of 
1,000 volts and a i urrent Intensity of 0 94 
to he 850 watts, corresponding to a 
power factor of 0 9, about the same as 
observed by Wedding in Moore tubes 
fliled with nitrogen 

Photometric measurements made by 


— ' 

To those who res|H>tid AT ONCE wc ' 
nuiination " (witii kevj, cimtlril " 
“Red Fac-siinilc Booklet" of interesuutf 1 

will <ciid a topy of an ainuitlng "Tett in Pro- 
I III! Aniriuani/atioii of Carver," and aUu a 
piestioiu., with rrferenres to their answers, 

The ATLAS 

Home Office iCoujxjn) 

C. 4k C. aiERRIAM CO., SpriaoHeld, Mow.. 

the World. ’ conlniotnu wsimgrhor map*, benn- 
. tlfiill^ glinted in "i'h tuorKltiiil^ itfcr- 

(Triiiit, 11 t.i>pv of Tettt in hronuncintion 'find 
n)«o ' K(h 1 Vno*Rimiie Booklet." wllh 

’ CAN^t. alI^hat»l«HiicJy houin^ in reel 

Alin** i)JTi-r on the enJurjrert edition of 
•Wthfltrr’s NKW Internatiunal liictiouRTv '* 

” g!''&"’c “mERRIAM CO. 

SPRINCFIELO. MASS 

Side PuUUhmr, of GENUINE Wmbttmr Die- 
tionarm, for over 47 Year. 



Prof. Willis Mooro h much more to the Wedding method on a strip of tube j 
Weather Bureau than its official head, p^ntlmeters in length showed the' 

He Is himself the embodiment of lU splr- luminous Intensity to be 220 candle-, 
It. The best qualities that distinguish power per meter, corresponding to a to- 
the rank and file of the service are his tal of 1,.I20 candle-power 
qualities, more or less suecessfully emu- Considerably better results should Is* 
lated by men who look to their chief for obtainable In longer tubes, since much 
example no lest than for precept. energy la lost at the electrode, a loss 

To Secretary James Wilson the Weath- which remains constant as the length ot 
er Bureau is Indebted not only for free- the tube is Increased As measured by 
doth to develop Itimlf wjthont harassing means of auxiliary electrodes, this loss 
restrlotlons, but for active aMh and en- amounts to as much as 300 watts with a 
ooumgement at every gtace ot tins 1t>ro- total energy consumption of 850 watta 
coas. There have been oaUnet ministers 

—in America and eieewhere— whh have Agricultural CoilegM ana Schools 
laid S ' heavy hand of biireaocracy and OINCB October, 1908. the number of in- 
ttSN^w utlllUrtanlsm upon the scientific O stltutions in the United Statea giving 
Idesiltets aerTiitg under them. I have in instruction In agriculture has Increaaed 
mtitd the comfilatni, reeestly made by the from 545 "to 875. Departments of agrlcol- 
ot one ot the foreign' weather tural instruction have been' eetablished 
ahVVleea ithat the ofSciai :Bh^lncka are in 38 public high schooU; 214 inatitu- 
clamorthg tot '’'reshlta,*' anfl ttona now give teachers' tralnlni coumes 
teomattthrtly ayhaaaa d with ate in agriculture. Farmera' ImUttutea are 
, nawa tMt adlha unpmmli^ avtea^ of now oegantsed m every State; tba attend- 
^nth rtoyy 'atMua anee at the institute metinga was 11A95.- 

*«1- Ntnety^ilne movable achooia of ag- 
r.r Ih M ttsUttwa areva bald, with afi httssdmnoe 

'd* «iW7. ‘ 


BUY THE LOWEST COST 

Msat gg^a agw OMOC. 1 .iiwpiit fuel cunt. Uwest ii|<-k«iniM-<vit coulnHt ou tlu* iniuhlnc 

mm n upcratiw, ilclit crliig Htmiller piisor than any ntlicr gitMiltiic i-nKlnv,, 

nilaplliiit It ropoulallt for uiwraliiig tariu luauhlnory, with re 

BiilUtiml kawt wiwic i.tsmlu Ixtwert t ut-l ciwl fui It imw on (Jaao- 
line, KenMcinc, lUatilliitv, Gas 01 Alcohol and hax ihtIih'I lulu leaf loti lAiwoat oust liounuiw It didhurs 
STWUoet atallahle pfiwor (wr horac A flow K)icml. high duty <tri|rfiic. Ht«rl« caalci and oiih-ker than 
any other cngliM', iK-cuplPS UeaiipacK, la loaa curiitK-rwiim\ with kw vlhrathiii. thvivfore iidutitliut It for 
oltW atationan ixirtiildn or t raotlon uae IT IS THE POWER CONTRACTOR’S FAVORITE ENClNt 
No unglnv msdo him w> wide a rauim of iiac YOU WUL MAKE A MISTAKE IF^ YOU DO NOT WRrra 
USI^INf^MATION IWH P. Kliiglc 1 1 lliidei- S to « HP two cj Under. aniofinM.P^ 

n>itrc))lii<lor mate vour reqiilnaieiitH and get oui a<f> ha. THE TEMPLE PUMP CO , Manafaetaran, 
417 Wart ISih Sl. ducase, U. S. A. nila la oui fimh i .«i 



PoadaroM Tomato Hondonon’a laviDciblo Aston 

Big Boston Lettuco Mammoth Butterfly Pansies 

Scarlet Glebe RsuUsh Giant Spoacor Sweet Poos 

To obtain (or our annual csulmue "EvwytUof for the Gtrdon,” 
detenbed below, the Isrgetl powwle dntnbution, we make the fol- 
lowing uniuusl oftei . To everyone who will mail u> lee rent*, men- 
tioaiu this publication, we will moil the catalogue and b 1«) «end out 
HcndMion Specially Collection as above. 

Every Empty Envelope^Counts as Cash 


“EVERYTHING FOR THE GARDEN” 




6 % for 23 Years 

paid by A-R-E 6*S 


I SSUED inA oCerail b* lU AtMricM R«I 
Emmc Cofflpwy, baiaJ m ill ownmUp oi 
•alictad New Ym ml 
q For 23 rem theie Beads have piid 6^ r». 
turaiog oe^ $3,OOQlOOO to inviitori, and 
ODiblM ihouHBdi of pmoiis to share m the 
probs iroio Nmr Yesk nal esiaie. 


dedriettf 

. CHBpiiMry wiNiM 8t«iibu M ’gim 

ordw hu be«a lM«ed by tiu Itolian gtPh ln»ert«d to U» Port iWM wHpMVrJMtoB - ■ , 

•rnmoat maklnc It compuhMry lor all bill to the etect that hm^rtNiW tt* rbit ‘ 

veseehi oarrylna enUcrante Irom ItaUaa master Oenoral mtlit nalle |U) ooUtiaM wSTl^i Bjl ' , ' 

ports to be equipped with vlreless tele- for any mail oars other than thOM hnUt ^ eS^ttilMPais 

Kraph apparatus of the Bfarcooi type, of sieel or some aon-OQ«UhastlUo Wa- >. ■ ■ * ■- i.j y .iir<ii4biw , 4. 

These equipments must hare a ranse of terlal. A stipulation «as alao ladSdad ||||g|||||* #^11# 

at least 187 miles. that after January 1st, Iftld, no wooden .HSWSml-llw' 

^ . n— So, - » - be used in any way for the tall- ttMliOT f mm iWi li.-.'. ;; 

H^iSSTtSl , ..ggy.'g&r JASSHl 

Laibach Obsenratory has Invented a cheap ^ ff!2£2i2Ks» ^ntlTilSSk 

and handy pocket receiver for wireless ‘»««very of all-steel suburban coaches foT lr*”TTT** aJ 

telegraphy. KxperlmenU with this new «*« ‘be suburban servlto of the Mamiiff filT, Wiiffliffiffy 


telegraphy. KxperlmenU with thU new ““ MMSTt Kt MT. «# MiT 

instrument are said to have been moot syivania Railroad in Now YOTK. has boon tor,o rtT fwr oelstolreiateiieB. 
successful. No deUlled information as to “«»e. The coaches, which an #4 fort 

the construction or mode of operation of •®“*' ■*®* ** P*0P**» by Intelllcent >w»flsas>,Wlux?T\ . , 

the invention Is available. ‘be dead weight of the car per TOntyW* w flntiaftiAini 
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TIC SEBASTIAN 16-INCH ENCINEIATIE 
nea nnaiie „iow jraice , _ 



fiUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL d. REPAIR 
WORK, ETC. 

VrOBtln tnUlln.s«liui. 
Arrsnsed lor Stssin or 
Poor Powsr. Vsln^ptds 

w^;.-"i5i22r»to 
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Metal Sheath for Rctnra Circuit.— b pounds In the old wooden coadue to 1,07S ^ mjL 
Germany rubber-insulated wires are ordl- ^ ooaohea. 

narlly protected by steel tubes, which are . - . , . s 

Joined together by overlapping. Expert- ,„g*gtS^tt?^lifSha^S^^ 
menu have recently been made to de- . is si- 

termlne whether these tube, may not be be Panama C^al lock gate, to to 

uaed for a return circuit or an earthed 

neutral wire. It wa. found that they wide and M4 - 

anawered the purpose admirably, and that which w 11 a^n the look. ^ 

the volUge drop at the Joints was con- **« rinodjor e^etlng toe »— ‘ve 

slderably le«. than the maximum permls- ® jS|" 

track, from which locomotive oranea will 
handle the steel during erection. 

Etoetrle Trucks far Docks. -In order to ^ Diydocha NcedeiL-Shlps !»• 

faclllUte the handling of freight and ex- ,,, and the new '•Ol^plc,'* ' 

press matter on strtmahlp docks, the 790 and 882% feet long, respectively, can- 

Hamburg-A^merlcan line ha. recently Atlantic, i 

been experimenting with electric trucks ^he largeet dock at New York, situated 
The company has adopted a truck ! 


The company has adopted a truck 

mounted on three wheels, ^pahle of car- «mm to be a 

rylng a load of 6.000 pounds at the rate construction for one at this 

of four m les per hour « has been ^ 

proven that one of thew truck, will do 

the work that heretofore required six ^ ^ ^ 

men with toe common hand trucks. California Road Improvameata. Voters 
of the progressive State of Oalifomia 
IncandeMient Lampa to Germany.-Our ngye ratified an act of the Legislature 
consul at Bremen. Germany, sUtes that for a bond lasue of eighteen 

the export trade In Incandescent lamps n„u,on jou.,, construct a aystom 


Ujg TiZIM I 

^Pr ^ l I 





^^^wissWles 

omj^njlwjooja^jhown 

IMledentaceiplofdcanbin podnee Mump*. 
aOWTOOMBSY a CO., IW was sifto. taw Y«> Qty J 


USE 6RIN08T0NE8P 

It 10 ws lopplf rOB. All lllrl 
, aiaantedlnd aawemMdTslvsr' 

Ukaptinrtuok HaoMiulwr, w« niak«« 
~>p«<ilaltr<>t Mlsol I nf Monaa for «U ip»- 
oI>l purpoaaa. Smif/or MitiSwua "I?’ 
. TbeOliXVgL.ANO HTONKOfl. 


otrwsji»dhMMto^to«i^ 

the export trade In Incandescent lamps nijuioi doUa™ 'to ’construct ' a’Tysto^ 

from Germany has gro^ yearly In highways connecting the county UaanfsotinM of gpMlsi MsoahieTy. luto&M 

1909 It amounted to 17,867,000, as against California. More this, va- D«vloeaMetslArtioleB,TooJssndlMiS. OesrOot. 

14,780,000 in 1908 The lamps were ex- ,,0^ counties have authorised bond 
ported to Great Britain. Austria-Hungary. ^oad Improvement to a total 

Russia. Denmark, and Italy. On the other »7^00J)00. California to oe^ ^ — - - — 

hand, our consul at Vienna reporUng on y, jntereets 

Bii:-i:NeJr?sr^ — — — 

part'wiw'e^t^toto^^rmany***' '*’*®*' Commtaslon has filed a report at Albany INVENTORS 




AEROPUSESIUE rRINTS 

evsnss, WRKHT. HlgraT. OK SANTOS . DUMOgT 
Blue prlnl dnielas* -Kh flam plate dirsatlnna tor batU- 
Ins ur ons ut th» ahara Aaroplaua Models RS oanta 
gatpald. InternatioM Anoplana Oo„ S CW Wortd 


trla-Hungary. states that toe entire value — — 

part^wiw's^t^toto^^rmany***' '*’*®*' Commtaslon has filed a report at Albany INVENTORS 

parr was seni inio uermany. declaring In favor of a site for a Hud- apply fer a palert. Advtoe frmm. 

Annual Electrical Showa.— The auo- son River bridge with a main span of G. SCHWARZ Ik CO., US Utorty Sk, M.T. 
cees of electrical ahows throughout the 2.800 feet, between 67th and 88rd Streets 
country has been so great that they have If constructed, this will be the longest 
become an annual feature lu several span in the world, toe next longest, in 
cities. This year Minneapolis, Minns- their order, being the Forth bridge of 
sota, baa held Its second annual electrt- Scotland, 1,710 feet; Willlantoburg 
cal show, extending from January 6th to Bridge, New York, 1,600 feet; Brooklyn A FTRltfllHfllfll Wofk 

February 4tb, and as usual In such ex- Bridge, 1,696 feet, and the Manhattan nmBrmmjMyiLOnD 

hlblts the Illumination waa exceedingly Bridge, New York, 1,470 feet, iPgSito jiAoHKBtY . , , 


AGENTS 1 


3 In One 


the Elkins Saw FOer and Gamp 



Ideal Lawn Mower Grinder 

ISll MODEL MOW READY — 


nUTH FOUNDir 



February 4tb, and as usual in such ex- Bridge, 1,696 feet, and the Manhattan nmBrmmjMyiLOnD 

hlblts the Illumination was exceedingly Bridge, New York, 1,470 feet, 

attractive Electrical shows are now New (Warship CapstraethHi.— The a*-.aT. 

held annually In New York, Chicago, House Naval Committee bill calto for 
Philadelphia and Mlnneapolla. One of the expenditure of 1136,421,638, of which 
the leading features of the showe this 434,270,816 la for new warships. The 
ypar has been the development of the programme provides for two 27,000-ton 

elbctrlodl vehicle. Electricity In the battleships, to cost 411,836,408 each; two = ;; r T ' iiL ~~ 1hgf ''’ "ji ' i TlKr ' 

household attracts, perhaps, the most oolllsrs, sight torpedo boat destroyers, CJqmrBMlIlll UE Modd Wwk 
popular Interest In these exhibits. and four subnarines, toe latter to cost Ciwiktr tuuf Jhbrto* fnm 

Rrttoto« imd Imiutotor. for ^ Srtoe^^tal rt tosTr,*^ ^ 

American Institute of Electrical ttwVlW»M».Cr^ 

gineers, Mr Charlet P Madsen dlseuased ^ ^ -iUPtlllsSteiJlip-t Mtesrtea. Ms. 

the subject Of “Electric Heating Devrtop- "comment dn account of ^ 

ment." He referred to the three classes ceiistnictkm. 

of materials used for the resistor; first, ReuMivtof Qasbee Bsyca Wradb-*- 
loose compositions, which develop .beat When toe Quebec Bridge collapsed U/M 
owing to loose contact, but which are ob- tons of steel tell Into the Bt. Lawreaes 
Jectlonable owing to toe tact that with River, about one-halt of It. oonstitttttoR 
the rise of h4at the raststanoe to re- toe anchor arm, being in shallov wator. 
ducel; second, toe chemical preclptUtes, In removtog this material, ntooh Of Whkli 
In which a thin conducting depoait on to In large and heavy ssotloas, the toatol; 
an Insulating material serves as the re- has been opt to sixes that Oan ho han«, 

Btotor, and third, the various taetal wires, died, partly by dynamite and partly hy 
Of the last class, alloys of btckel-copper the use of the oxy-seetylsos totoh- Hi 
'knd nlckolchromlum have proved the outtint a member to t«« W dSTtolMto 
most satisfactory. In oeniisotloa with oontinuoiu row of dymlliltlite friHau to 
these rssUtori, the subjert «of tUolatlnK taohed bn the Itae.fln It Is dsslr 
materials which will atoo rortst the to cut and eivlode. AMOrWtto i 
action of heaUis lupoctimt Lava, pores- ptoeerMp RsoenLdt gsato plif^ 
lain and mica have prOvad ths toost sa^ to reduce the cei)iaMMlW«to ‘> to sto h i W i ..Af 
oessfui, while asbsrtos, ghtos aM water scrap, which to hM toVMhillthiU Id W 
glass lose toelr efletoocy whsai InML a ton. I 
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m mwMt oc Hi^or Omwnl 
liKllMUtd WAod, ODiiet «I WmH, titaafttor 
ir|lt^ sOerad Am BmmdOMBt to tlM 
oriDf .AVfNmpriatUn hiu to tho ofloet tbot 
Of tlM total ot |iiE,0M tor aeroo- 
Mttto Iw tudo littinodlatolr avaltablo for 
thO iweAban of aeriq»iaaw. Thia atnand- 
aiiMItt ima paoaad. and Oonaral Alkia. of 
ilio aia»al Oorpa, la now nagotiatbic lor 
tha pnrohaaa of aararal kaatlar-tban-atr 
naohlnaa- 

flw SatMOd Aato tshow at Baafeoa.— 

Tba aaoond anUoal aaronantle abow will 
U to Haohaaiaa Butldl&c, Boaton, 
from tho Mtk to tha EStb taatant. 
Ifanr mora aeroplaoaa will t>a ahown than 
wOra Otiilblted iMt rear, aa well aa a 
bic Una of aeronautle aooaaaoriaa. Tba 
10^ modalB of Wright and Oortlaa U- 
plimao will be exhibited, aa wall aa tboae 
of ;«lw laaa well known nuumfaoturera. 
A fOatnra of the ahow wUl be the man- 
eantlag kites of Samnel F. Farklnai 
with which he haa lately aent two men 
aloft from the crulaer “PannaylTanla.'* 

ItetaMM MalM MiUtaiy Flight-^ 
FOhniary m Mr. Harry Baiknaaa^ the 
aaaafaor aviator, who haa hotalofora had 
hot am^ anooaaa in llylag hla Antoln- 
atts numophUM. Bew from Fort Rooe- 
cnuiA. aaor San Dlago, to tho Amarlcan 
oamp mi the Mexican border at Tla 
loana. He carried a weighted meaaage 
from Ma}or MaHanue to Lieut Rnblln. 
who waa in charge of the troops. Glr- 
oilng above the camp at a height of 100 
feat, Haikaeaa dropped the meaeage and 
ratnmad. Hla Ught huitad 60 minntee, 
and for a good pa« of the way he waa 
over the ocean. The total diatanoe oov- 
arad waa about 46 mllaa, and the average 
■peed nearly 41 mllaa an hour. 

M Bee«tti« by AamdaiiW’-Hr. R. F. 
CotUer haa loaned the War Department 
hla new Wright biplane, and Lieut B. D. | 
Foulole haa been oornmlaaloned to fly It | 
above the Mexican border dnring tbe hoa- 
tlUtiea now going on betwaan tha Mexi- 
can government and the Inaurgenta. 
Thera are 1,400 miles of border to bo pa- 
trolled, and tha government haa caUed 
tor volimtaar aviaton to help perform this 
doty. In response, Charles K. Hamilton 
volunteered hla aervleea, and on Feb- 
ruary 10th, In an IS-mtnuta flight oroaaed 
the Rio Oranda from B)1 Fho, Texas, and 
reooonolterad at an altitude of 1.000 feet 
above JoatSH locating Mexican troops. 

BuilaNPa Kaw Naval Ainhlp.-Fur- 
ther partleulara are now available ro> 
apeatlng tbe naval alnblp now under 
aoaatniotlon for the BrlttA government 
at Barrowln-Fameas. Bagland. The 
propulllva power la .doHved from two 
aote of alidibeTUadar Wolaaley englnea 
of too bonwpowar each. To each of 
thaaa angtaaa are attached eight hhaat 
metal tanka, each having a capacity tor 
ijm galkna ofgaaoltna. Tha total ator- 
aga capacity M 82,000 gaivna. Theae 
tanka are waldad togathar in oll-t^ht 
aactlOM bwarlng the 1|IMyaooy of the 
alrdhip ahonU an aoddait or mfury oc- 
ottftQ Miriaetlao. ThoWraoKnfilda» how- 
avw. ontglla tha addition of w 200 
lierdi of aiamtnlnm mnuutv the aagloe 
W djinlgBOd to at 800 ssfvntatioiw par 
ngdttntOi god n hpood of is Wlloo an hoar 
la libaotid to ho obtatoad Watt the 
, tt^^'irntpillott. MWttg noiw. fa 
' 44' tong' boM .bm that of the' 

«lMtashthiosiO''8Mt,. 
':nittMttH/d«nRiRttv «8'lo«; BHroanacity: 
bip M ?#. ®ha'ttrtrMona;ia con-. 

*a4 ; ^ 
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BMgbt of tha “Upper Invanian’' fat lha 
AtaMsphara.— According to a racant dli- 
cuaslon of the temperature of tha appn 
air by Albert Peppier, tbe following Hg^ 
urea represent the average altitude of the 
“upper invetilon’^ at varloua latltudea, 
aa deduced from the abundant data of 
observation now available: North pole, 
about 8 kilometers; northern Europe, 
10.69 kllometera; central Europe, 10.96 
kltometera; aouthem Europe, 11.20 kilo* 
metera; 80-87 deg. N., 18.06 kflometere; 
10-20 deg. N., 14.61 kllometera; 1 deg. 8. 
(Oerman expedition to Baet Africa), 
16.21 kilometara. 

Tha Bigheat Kite Flighta.-Tbe art of 
flying kites Is carried to its greatest per- 
fection at the large aarologlcal obeerva- 
torlee, and the beet reoorda of altitude up 
to date have been made at Mt Wetther, 
Va., and Llndenberg, Qermany. Tbe 
former station U 625 metera above aea 
level, tbe latter only 180; a circumstance 
that should be remembered In comparing 
the records made at the two placea The 
following Hat of tbe highest flights, re- 
cently publiahed by Dr. Aumann, gives 
the altitude above the ground, not above 
aea level; 1, Mi Weather, 6,740 meters; 
^2, Llndenberg, 6,660 metera; 3, Mt. 
Weather, 6,519 meters; 4, Mt. Weather, 
6,484 metera; 6, Llndenberg. 6,380 me- 
tera; 6, Mt. Weather, 6379 metera. 

A Propeaad Intaraatloiial Magnetic 
UaioB.— Dr. L. A Bauer, director of tbe 
i>epartment of Terrestrial Magnetism of 
the Carnegie Institution, contrlbutaa to 
the current number of TerreatrM Mao- 
netitm and Atnoiphetic EtectHcUv a 
long review and criticism of the career 
of the International Commiaaton on Ter- 
restrial Magnetism. This oommiaiion la 
now a subordinate body under the con- 
trol of the International Meteorological 
Committee, a circumstance arising from 
tbe fact that In nearly all countries the 
oflictai magnetic service la identical with 
the ofllclal meteorological service. Dr 
Bsuer'a editorial leada up to a plea for 
an independent International Magnetic 
Union, organised on almllar lines to those 
of the International Union for Co-opera- 
tion In Solar Research. 

Tho Barth fkum tho Moon.— As we 
look up through tho transparent atmos- 
phere on a clear night and see tbe moon 
beaming brilliantly down upon us, every 
one haa at times been moved to specu- 
late upon tbe wonderful aidit tbe oon- 
tlnenta and ooeana of the earth must pre- 
sent whan viewed from tbe lunar reglona 
Aa a matter of fact, however, we are as- 
sured that a man on the moon would 
catch but fleeting glimpses of tbe outUnea , 
of our oontlnente. One authority haa j 
stated that the true radiating anrfaoe of 
the earth, ue a planet, la chiefly the water 
vapor at an elevation of 4,000 maten 
(13,120 feat), or more, above the sea 
level. In consequence the man In the 
moon would aee tbe features of the earth 
dimly outlined In the glare of light re- 
flected from the atmosphere. 

The CHowte of Quesi^aad.— The 
Water Supply Department of ()ueenaland 
has jnat published an Important eoUac- 
tlon of rainfall atatlatios, compiled from 
tbe obaarvatlons made at over live hun- 
dred points In the State during the ten 
years 1897-1906, Inclualve. Dote of tbe 
other climatic elements ore to ha pub- 
lUhed In a aeporate volume. I^aae pub- 
Ucatlona will All a serioua gap In the ! 
Iltterature of geographical cllmatolofy, 

I and, in addition to their scientlflc value, 
will benefit this portion of AustrSUa by 
correcting false tmpresslona concerning 
its climate that have doubtleos kept awi^r 
many bomeseekenu Queanalond bos 
keen described aa an almost wattrless daa- 
ert, hut the rainfall data Just pubUtiied j 
toB quite a different story. On H>e north- 
«ttt «Mwt the rainfall for exoaeda the re- j 
qttranMiata of agrtoultura, while even the : 
etMIflins of the for tttertor have shout 
«h» aottS amount of imla as have the dry- i 
I'hMWing ntlotti of our own waatem 


IIhMI two 21 DAY CRUISES 

tiiSS ?rciMKiirxi'i;2;3r’- 

24 AND 25 DAY CRUISES 

to Jamaica, Hard. Colon, Panuna Canal, Coda Rica, Columbia. Weekly Miling by the 
■plmdKl'Priaz'Sleamenaitha AtlaaSarrica. Cost ft 35 and 140 and upward. 
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Back If 
Books Ar« 
Not 

Satisfactory 


library a very W 

the 

Worid’a Scientific 

g{ evolulwn, sod mam origin from the 
M war 1 aa Cf A earliett umcellulat life to the complex and 

highly ipeculized creature who tulee lupreoM 

w«r Sa.a. d today, who, with infinite toil, hae wreited from 

n AAGH So nature meecieteloklinlheeaboiAt. 

Thie Cyclopedia n oflared aa a nipplement to Technical 
gw U X sa n World Magazine, becaueo it u a record of the Kientilic facta 

* that are now eeUbhehed, wbila Technical World record# aU 

W w e new ducoveriei and achievements. So you eee iheee books and a 

UnClOlT* fila al Techni^ World Ma|pziae cons titu t e a compUm icienGe 

htoofy light down to tha minute ^ the cuiinot number of Tachnical 
ra^anngf World is laid on your hfarery table. 


W w e now ducoveriea aod acfuevements. So you lee iheee book# and a 

UnClOlT* fila ol Techni^ World Ma|pziBe cons titu t e a completa rcience 

binary right down to the minute ^ the cuneot number of Tachnical 
World is laid on your hfarery table. 

1^ What Big Men Say 

nri>sellsiSleadMvsn^ea^i4.iifismsliimfiemlheelui>eiidi»l»IkdlhevveiU’ied^ 

^ maxim. The Inverew. 

|r 'I bees lta ^> » to n vdiref d <h» Sctaree-HiUeiy d ihe UsWey sad eegiiiki ll se excdhel w«k. lideeb «M> 

Daaw I aksawml Of fmr toad you tha tan vobnai of the Scieoce-Hnioiy ot the 

leAPCrai y«rer. carefully packed, all chair* PnP*<<) Technical 

World M^aziae lor ono year, twalvo numbers, for only $3.90. Sand money in way rnoal convenicDl. 
IIm bonks nnd ntagaziiiai may r ray nJd w ss t i you choose. 
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World Inagaaine for ono full 

SC' $3.90 
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Electric Light for Country Homes 

An electric lighting plant equal in reliability to a large 
city system can be provided at a moderate cost for the 
country home isolated from central station service. 

General Electric 

Gasolene -Electric Generating Sets 

THmc lets sljould not lx* coafoundcd with fheH[il,v coustruoted out- 
fits. G-K sets hnve four cylmdcru, insuring electric lijfht without 
flicker. Direct niouiitliig of the jjencrator on the engine shaft does 
nway with the noise, dirt and dnnffcr of belts. Very siimll floor space 
is rt*quired. The set can be easily installed in any convenient build - 
ing.- A bright boy can operate it. To those interested wil^ lie sent 
□n request an illustrated Bulletin, which (flveti a full description. 
Address Dept. No. .'5H-A. 

General Electric Company } 

Priucipol Oflieo, Scheiioctad v N. Y. 


Don’t tpoc^ony Screen CSiSIb 
till Yon aimtigate this 

Aik yonr ircUtMt iboat Pompeiiin or OaUtam 
Brunte Soraen Cloth. 

H* will tdl you U li tl» flauit economtcil burrtir 
agalait diMADd OKMqoitoei bttcauM h never lt|u w 
be replaced. It liiti u hs% « y««f hoiiie. 

He will tall yon thii leroen doth iaMj^erceat 
pure copper. It oenoot OMek or tust even when 
left out doore all the yeiu; round. Por cupiwr ii 
practically Indeatmotlbie. . 

He will tall yon, too. that jron no vAr havn td bother 
to pkint thia enduring; acreen cloth. meabM 
become choked thronjch anecnalve padatin^ 

It doea not caat a ahadow Uhe dark paiotad wb« 
cloth. All Bu&llKht and air are admitted thraagh 
ita copper metbea. Bvea at a diataace of iO feet 
this acreen cloth heonmes invieiblo. 

Your architect will tell you all these facts about 
Pompeiian and Golden Bronte Screen Cloth. let 
him ipecify it for your new house. 

And you home owhers with maty, cracked screen 
cloth, M prepared epainst the first inrush of flies. 
Tall your carpenter to relit the old screen framee 
with this new wire cloth. Aremovable ’* red itrlng" 
along the selvage marks every foot of it. diatln- 
guishing this enduring screen cloth from copper* 
coated iinitationa. 

If roar dosicr hm't npplM writ* w tor Iht umo of Uw »«*••■* 
opewho lo. Your inquinr brlsM bookUt on tha oomfort* of wtWoi 
cloth — outdoor dialns nnd slM^na loom*, halconloo. etc.. «W. 

Clinton Wlm Ciotli Co. 

iMahlUodias* il StarUea Sl, Cliiitee, Mats. 



Your Success helps us. 

That’* why we advise you to 
get a home in the 

San Joaquin Vafley 

We feel confident you will succeed there 


Buy land there today. It 
will double in value. Develop 
it and this increase will double 
again. 

The San Joaquin Valley con- 
tains 10,000,000 fertile, irngable 
acres. There is abundant 
water to irrigate every acre. 
The people who are there are 
prospering ; you also will 
prosper. 

It is u country where good 
health prevails; where crops 
are bountiful; where local 
markets insure remunerative 
prices; where children are ed- 
ucated in Americas best 
^ schools; where ten. twenty and 
forty acre farms bring inde- 
pendence. Where, by reason- 
able industry, a person with 
small capital can make good, 
have a home, a bank account, 
friends and hworance against 
future want. 

ffbesn't such a country in- 
terest you ? 


lam employed by the Santa 
Fe Railway to help people find 
homes along its lines. We 
can’t afford to have you Biil. 
Your success means more 
freight and passenger business, 
and that means prosperity for 
the Santa Fe. 

The Company has no land 
for sale. I am here to investi- 
gate what others offer. If it is ' 
good, we tell people so. If it is 
bad, we warn people against it. 
We say without reserve that 
most of the land in the San 
Joaquin Valley i8||ood 

1 want to send our 

book, “ The San Joaquin Val- 
*ley,” also a leaflet containing 
letters from forty formers, and, 
if you ask it, our jouma} *‘The 
Earth” for six months. All 
Free. , 

C. L. Seagikvei Cjeaeral ColaamliaB 
Agent. A. T. Ac S. F, Ry. Sytwni. 

9()6 Railway Fjcetunga, CUcgie. 
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The Fisk Removable Rim is the Rim which during 
three yeare’ service, with thousands in practical use, 
has demonstrated our right to soUdt your 1911 
equipment 

Wo do not ask you to "try out” an experiment — eome- 
thing with which it is impmslUe to prove conditions 
after sbe months or a year oC^iigear. 

'The Fisk Rim is AUttttyB Stt/s — 

Ahoay Sutiafe^ry, It never sticks nor binds; has 
no short staybolts, noexossidve weight, and requires no 
special tools. 

It IS THE RDd from which the tire cannot blow oflF and 
tito one equipment vvhieh reduces inner tube 
Invegtigate gnd Compare. 

^ Fisk Rubber Ca 


CHXCOP^ FAXJUSk •• > 

a3 birect 









saminc iiiiiHW 


SCIENTIFIC AMERICAN 


NEW YORK, SATURDAY, FEBRUARY Z5, l»ll 


Th« SeiMitine Amariean PtibhfKtimM 


Munn A C« , Ime, S«1 BroMlw«r. N«w York 


Ihi' purpoie of thit journal tt to retard accuratelg 
and in nmpU termi, the ieorld t progrt » i« ttirnityfc 
knouledgi and tndutirtal achievement It teekt to 
pretent thu informatwn tn <t form to readable and 
readtlg underitaod, at to tet forth and emphatiee the 
inherent charm add fatcinatton of ictenee 

Our Decadent Merdhant Marine 

T hebe wbh a period during the middle of the 
laiit century win n the merchant tnarint ( f the 
United State* led the world hor many dc 
cade* {laat, it has seen a steady d(>clinc To-dai 
it i* threatened with absolute extinction Our ship- 
ping register for foreign trade now amounts to 
only 788,417 gross tons the smallest amount, if 
we except the year 1898, during tlio past seventy 
years Subtract from this tonnage vessels which 
have outlived their usefulness, vessels m the trade 
between AtUntii ond Pacific coast ports bv wav 
of the Isthmus of Teliuantejiee, which, although 
ca go«s tan be carried only by American ships, arc 
required to be registered and subtract also tonnagi 
oti the Yukon River, and but little is hft outside 
of the steamers built for the ix'eaii mail of 1891, 
and the five trans-Pacifie liners which fly tht Amer 
lean flag Last year, American ships carried onlv 
8 7 per cent of our exports and imports, tlu smallest 
percentngi, if we txctpt the year 1901, in our his 
tory 

it IS to Congress that the country must look for 
tl e first movement in setting right these altogether 
impossible conditions , and the most workable method 
for starting the great work of reconstruction would 
be an extension of the ocean mall act of 1891 The 
bill now before the Senate provides that American 
ocean mail steamships of 16 knot speed or upward, 
and of 4,000 grtMs tons or oier, shall be paid bj 
the Postmastcr-Crcneral for carrying the ocean mails 
^4 00 a mile on routes to South America, south of 
till 1 quator, payments to be Diode for the outward 
yoyagi only The bill prohibits the award of 
oontracts to any bidders engaged tp. comiietitive 
transportation, or engaged in the importing or ex 
rting business Contractors must not give anj 
preference advantage to anv particular person, 
com|ianv, firm, corporation or locality, or to any par- 
ticular dfsrription of traffic Contracts arc to be 
anarihd to those bidchrs who offer tlic biglicst sea- 
going speed 

Now the cause N of the jircseiit deplorable con- 
dition of our oiiec famous fled of ships engaged in 
the foreign trade are siinpli., easily uncUrstood, and 
iin)>ossiblc ofj contradiction In the first place, ton 
for ton, a ship of a gi\4n sire can be built more 
cheaply In foreign yards than in oiir own The 
ship, when once afloat sets sail upon her lift of 
useful service with a perpetual handicap upon her 
profit-earning eafiacitv rt presented by the interest 
on her hfgh«r first cost The difference in cost be 
tween American-built and foreign-built merehnnt 
shiiw is not so great to dnv it Is true, os onee it was 
The remarkably low price at which ship plates and 
other stmc^tiiral Sfeel material are procltii i d in our 
mills, the development of large ship- 

building esUhltshments provided with the most up- 
to date plant, has strveci to bring tin cent of con- 
struction much nearet th# Eoropesn figun but Hit 
fact remains that tfce pwmjK to-d*y is somewhat 
higher this omitttry. Hr the fostering 

core of the GovemmeBt, exeteised throuj^i suitable 


mail subsidy Ictiffslation, our merchant marine fboilld 
liegiD to grow fai numbers and tonniige, them 
be on Increase in the number of ship yards mid 
an increasing flow of orders to those iflat siroidy 
exist riie ultimate result of this increased aotivlty 
would be a somewhat lower cost of production 
Ihe princi{tal cause of the jirtsent stagnation is 
to be found in the muc h greatc r cost of running 
Amt Mean ships, as compared with slops sailing 
undi r foreign flags Existing laws for the protection 
of Amt rican seamen, and for the ir gene rnl comfort, 
demand that tliey shall be housed, feci, and generally 
cand for on a seale whose cost is far greater than 
that obtaining on foreign ships Ibc pay both of 
offici rs and men, is higlii r and it is a faet that, even 
if we could build always ns chaaplv ns the foreign 
shipyards, the extra cost of running tlic ships would 
lie sufficient, on many atcamshlp routes, to practi 
callv wipe out any profits 

In view Ilf Uit Hi conditions, it can be said that to 
all intents and purposes, the construction of for- 
c ign going merchant shipping is an infant industry 
whieh will require in the c arly years of its develop- 
mtnt the same federal recognition and support which 
ims enabled the United States during the post quar- 
ter of a century, to found, develop and hnng to a 
lusty growth and vigorous manhood, many Indus- 
tiies, wtiich to-day are among the moat extensive 
and successful In tiie country 

Wc note that in bis last report the Comimssioner 
of Navigation urges the necessity of giving federal 
aid to sucii American shipping m will moke use of 
the Panama Canal, whose formal opening will take 
place on January 1, 1914, some four year* lienee 
Unless it IS proposed at the outset, be says, to aban- 
don cntirelv to foreign shipping, ocean ooromuiiiea- 
tion between the United States and the west e'oast 
of SouUi America, by way of the Panama Canal 
legislation to secure.^thr estahlislunent of American 
mail lines through the Canal should be undertaken 
at once It is pointed out that the re is ample Jirece- 
dent for tlie payment from tlic Treasury of the 
United States of tol^s which will accrue on vessels 
of thi tnitod States passing fhrougii the Panama 
C anal It IS sufficient to refer to the faet that os a 
means of stimulating the development of national 
slupping, Russia, Austna-Hungarv and Sweden re- 
fund Snes Canal tolls to such Mips as use Che canal 
Indirectly, through their sabsidles to national mail 
lines using the canal, such a refnnd k, in effect, 
the policy of Germany, France, UtoUand, Japan, 
Italy and Spain It is significant, moreover, that 
the British and Oriental steamiihlp compqnj sub- 
sidy of $1,600,000 happems to be almost exactly the 
sum of the Sues C anal tolls. 

If we reioembtr rightly, tlie United States is pay- 
ing out annually between 800 and 400 millfons 
of dollars to foreign steamship companies for, car- 
rying its foreign cxiramerce Govemmeiit assist- 
ance amounting to but a very small fraction of this 
sum, would ultimately put us m a poaition to cori^ 
this trade ourselves The Ciovemment is expending 
nearly 400 millions of dollars in opening np via 
Panama shorter sea routes to the South American 
coasts The remittanre of Canal dues to Atoeriit^ 
built and manned ships would go far to secure the 
bulk of this trade for American shipping. 


The Importance of a Wood OoReethm in He 
National Muaenm 

P UBLIC attention should be directed toward 
the urgent need of a collection of North 
American woods in the National Museum at 
Washington The lumber industry of the , United 
States stands fourth in valui of Ha product 
Yet, there is no plan in the UniUd States wberp a 
complete colhetion of North American woods is 
(xliibited except in tiic American Museum of Nat- 
ural History, New York city Timber merehonts 
and wood users recomixe the need of mep tech- 
nically trained for i£ntifyuig WQ^ Su<^ work 
con only be carried on in connection with a com- 
plete collection of authentic wood specimens The 
dempnd'for autliontative information regarding com- 
mercial iroods is continually iaureas^g. 

Most large colleges and universities are providn^ 
with means for giving practical instruction in fiaiUiy- 
ing Ores and precious stones afe ia nmaenn^ <tol- 
Itc^iona for observation, study, and experilfieBt|l, 
Every opportunity is afforded i^e stiidept''to become 
familiar with tlie subject in all its phnaw. It, U 
Vastly dlfforcpt one looks Ua j:ha 
tumties m; tfiat Ctndy of woods whira is tedtofoallj 
knovrn as *‘XTlology " InsUtukoiM pf 
' collechons of mosses and algtt obtained InnM^ 
considerable expense^, they have mionoficopfo filkw 
of desqdds npd which hitti J!» 

the average laynum and only to fov 


ayaletoMlatii. Tito 

latto^ reepiw very llttfo 

maffo towtoum work. 

Thaws are nutoerous pttrpo*to, dach o»e of HWlb 
in itaelf wmild be ■wply' swStetoBt to aicob^ 

tioB of aathentic wood «a«i4ef In tfee Natidoal 
Muaenm The chief parposw afo to foatctiint the 
public and to furnish material for the foraatiigator. 
In the niain, the collection sbonld eoaaist of a refer- 
ence eidlcction and exhibition material, 

A coUcction of woods should not alone be a atore- 
housc of facU, but it is important that prorialim 
should be made from the start for a lAboeatoiy. 
The aim of a reference colleetion ia twpl-fold, the 
one striving toward a knowledge of the atmoture of 
wood and the other toward ^ dlffushm qf that 
knowledge The former consists in inveattgwting 
and discovering new facts, while the latter tends 
toward educati^ the people and applying the die- 
covered facto to the advantage of oU. Aside from 
the need of this collection there shoidd be a mnaeinn 
colleetion similar to the one in the Auerfoan Museum 
of Natural History, New York city. No pains 
should be spared to secure similar nuAeVial for ex- 
hibition purposes in Washington In addition to the 
exhibition samples and enlarged mtcrQ-idwtograpiis 
of transverse and longitudinat sections, it will be 
necessary to show specimens of leaves from the 
trees and a map giving the range of growth and 
information as to the uses of tl^ wood 

Not only should every effort be made to obtain 
representative specimens of native woods, but the 
plans and buildings should be lar^ enoufdi to 
hold woods from otiirr rountrks It nos been esti- 
mated that the collection of a complete set of North 
American wood samples alone wimto requirpA million 
dollars endowment Whatever the expenditure, it 
would be an unusually good mvestment of national 
funds The buildings and contents of tip; Sonth 
Kensington Museum in lAndon cost Great Britain 
about five million dollars, and competent authorities 
esHniate that an auction on the premises would bring 
not less than one hundred million dollars. If suit- 
able quarters are provided there is no doubt that a 
donation in the form of specimens and money, worth 
many times the original outlay, will be received 
Large importers of foreign high-class cabinet woods 
will be anxious to exhimt samples of their choice 
woods Not a few people are attracted by a collec- 
tion of woods as much os by one of agricultural 
products Undoubtedly a wood collection appeals 
to the public, and where this is the case much 
that is valuable will soon find It* way to the 
museum Foresters with seal and ability vl^l doubt 
less collect and donate samples of wood from all 
parts of the world All that is required is to pre- 
pare the place and the proper publicity will guar- 
antee the material in due time Invaluable material 
,<5qp be readily obtained thrott|di consulates Otlier 
museums having material In storage would doubtless 
loan or ^donate a considerable share of it to the 
national collection Every country in South Amer- 
ica would be glad to exhibit in the capital of the 
United States representative samples of the product 
of their foi^ats There can be no doubt that a na- 
tional mstttutlon sueb as this would attract men of 
learning, for It would open on entirely new line of 
work from which ,the induatriol and scientific world 
rould draw Invaluable information. Foreseeing the 
benefits which would result to science and industry 
by the ,swces*ful establiihment of a representative 
wood collcct^op, it seems doubly imperative that 
immediate sfops shonld be taken to carry these sug- 
gestions into effect 

Bciiied UfBfluramaiti 

extreme delicacy of ndcntiflc nieasnrrment 
k^aftBlrn by an opp^attis of EngUidi inventimi 
fur oomparljig official standards of htpiph Its 
acitton depends upon the interference of Iqi^-vraves, 
cauBing ^qdow bands, the width of wh^ is half 
the wavc^lfpgth of the light employed The rod 
radiation ffom hydrogen or cadmium k used, and 
its wavc-lonffth is, say, ^ fifty tlwqaniidtb of an 
ineb; The mariiiae carries tteo mteroacapea, one of 
wbiCT is oltached to one of the plates refieot- 
^ the li|dd! and produeing the InterfeKnue bai|ds, 
FUxt thq rintogniaed atiuidasd.nid!e«ay Uto iutpprial 
ahuffiaid yard— is {dooed unfia? ^ tiro 

am, the other dilcio«iop«, onrtying Ihe Mwlotet, 
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Professor Gisbert Kapp 

A Distinguished Electrical Engineer 
' Hy P. F. MotteluN 


P ROF. OISBKRT KAPP, at the preaent time or- 
tmpylnii; the chair ol eteetrtcal enjtlneerlng at the 
Uftiverttlty of BlrmlBcham, asKlaod, is a man of 
hroad traUtlng and wide and varied experlAnvo. By 
birth he la, on his (nther'a side, of German extrac- 
tion; his mother was Scotch, and In later life he him- 
self became a naturalised British subject, lie was 
bOm at Mauer, near Vienna, Austria, In 11162. Me re- 
OSlved his drst scientific tralnlntf at the Polytech- 
tticum at Zurich, which ho entered In 1889, and where 
be studied under Gustav Zeuner and the celebrated 
WUhelm Koblrauseh. He received from this Institu- 
tion his diploma la mechanical enalneerlng, and pro- 
ceeded thence to the Arsenal at Pola. where he spent 
twelve months and sained valuable experience In 
marine engine work. 

At the age of twenty-two he left hla native country 
and took up bis abode In London, where he occupied 
the poeltlon of chief draughtsman In the 
well-known eatahllebnient of Qwynoe A Co , 
hydraulic and gna englneere. Ho remained 
In the employ of this firm for five years, 
during which he had frequent opportmtl- 
tlea of visiting different places on the Con- 
tinent, notably In Holland, In connection 
with the Installatiun of steam pumping and 
other plants. He aubaequently became the 
technical representative of Messrs. Honisby 
A Bonr, Limited, a large firm of Agricultural 
Implement manufacturets, located at Qran- 
tham, Bngland In the employ of thla firm 
also bis duties took him on extensive 
travels, covering practically the whole of 
IDurope, and extending aa tar as Cyprus, 

Algiers, and even Egypt He thus made a 
study of the condltlans under which agrl- 
cultura was carried on In widely dlfterent 
lecallUes, and rendered signal services to 
his firm by ascertaining the various points 
and features In which they were In a po- 
sition to benefit foreign consumers through 
the Introduction of their Improved steam 
and other Implements 
On his return from one of these trips he 
visited the great Paris electric exposition 
Of, 1881. and was so much attracted by 
what he saw there, and by the field which 
appeared to be opened for new Industrial 
developments, ihiit he decided to enter this 
branch of work, which seemed to offer 
greater and more profitable acope than the 
enterprises with which he had been until 
that time Identified He accordingly left 
the employ of Messrs Hornsby A Sons, and 
devoting himself earnestly to the study of 
electrical engineering, entered the firm of 
Crompton A Co, being appointed inanager 
nf their works at Cfaelnisford. He found 
here every opportunity that he could have 
desired for the technical research for which 
hiB mind was eminently fitted, and, In col- 
laboration with Mr, Crompton, worked out 
a number of improvements, notably In dy- 
namo design, which were ultimately made 
the subject of a series of patents. In 1885 he resigned 
his position with Messrs. Crompton A Co., and estab- 
lished blmaclf as (^msultittg engineer In Westminster 
Among the Inventions made by him up to this imrlod 
may be mentioned the Introduction of compound 
Winding for d^amos, and a class of electrical nieasur- 
lUg Instruments, whdrsln permanency of calibration 
la obtained by the use of over-saturated electromag- 
nets, These, luvei^l,i<»d> were worked out In eonjunc- 
tlUb with Mr. Otompton, and were .protected hy Joint 
pa^ts. Bubsequmtly, Dt. Kapp reiWlved independent 
patants for his tpecjal method of making dynamos 
self ragttlatlng without using two ciroults on the field 
mapttft; for a aelf-reguinting aro-ttght dynamo; for 
aW'altematlnz onrrhnt dynanio; for a high-speed steam 
Atiij^e to b« twed la conlundtlon with oontlnuous cur- 
npM ^snianos; toy a syatem df alteimktlng current dls- 
I Ittsorfug epnstant BrsaSitre over an extended 

dltotft lor Iwasthit the ntprH faedera on electric 
njliwnrs; and,, for an gBialwattttg ourrant generator. 
untoAl stcp^tailaa «( hla" invsoUona has 
tatf to thfi hMt# H. Alton A Oo., of 
jltiihWiiHi 4 df Lawrence 

‘Ndrvtohi; w. 'uairton, of Taunton, 


Society of Bleetrical Engineers lUirmg hU tenure of 
this office, he functioned aa editor of the Eltkho- 
technitche Kettaohrift, Uhtt organ of th« society named. 
He had previously bad experience In editorial worK 
In connection with tbo Journal then taauod under the 
name Induatrifa, but now known as Jniluatiw* anti 
iron 

At this stage In life, Dr. Kaiip enjoyed a growing 
popularity, and his patents and ronaultlng practice 
were proving very remunerative He was contlnu 
ally being retained by various Qermun miinlnpalitlcs 
and Anna engaged In the handling of the traffic of the 
country The calls which be received In his profes- 
sional capacity took him to all iwHs of Europe, and 
bis advice In the conatructlon of electrical tramways 
was sought In Norway. Italy, and Rusala, while In con- 
sultation on questlona of municipal distribution of 
electricity, be was called among other places to 
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PROF. GIBBERT KAPP 


Zurich, Lucerne, and Winterthur. In these capacities 
be had added fully ten years to his valuable experi- 
ence, when he was called, in December, 1904, to fill 
the newly created chair of electrical engineering at 
the University of Birmingham, England Under his 
able management, the laboratories of this Institution, 
hx-nted at Bourn Brook, near Birmingham, have de- 
veloped into one of the best equipped centers of In- 
struction in this branch of work within the United 
Kingdom. 

Prof. Kapp la the author of many booka. the most 
Important of which are: “The Tranamlsalon of En- 
ergy and Its Transformation, Sub-dlvtslon and Distri- 
bution” (fourth edition, 1894), "Alternating Cur- 
renta of Blsotrioltr," "Dynamo Constructiou. Electri- 
cal and IfeGhanical,” "Dynamos, Alternators and 
Transformers/’ “Tranaformera for Single and Multi- 
phase Ourponta/' "Electrical Engineering.” "The Elec- 
trification of Rallwwys” (being the lectures he de- 
livered hefOPO ^ Royal Inatttutlon In 19081, "Elw 
trical Bnglnawtng Dsmgns” (taken from modern prac- 
tice),' Mangr wf^ these were translated Into French, 
Italian, Rtiaalan as^ Osrman. 

Re has rsafi g Isrgw number of papers before vari- 
ous fool^tos. His . 4tot contribution, presented In 
1896, before tim Instfttttion of Civil Engineers, and en- 
titled "W^odectt Dynamos and Their Engines,” earned 
him thfi TAUord premium and medal. This paper waa 


followed up dtirlng l.SSC hv another on "The I'rcdc- 
tcrniliiuHoii of the (’liaiacicristii h of n Dvuamo,’' read 
before the Society of Telegraph Eiiglni-cis Hie paper 
oi. ‘Altcnialp ('iirreiit Traustoi nicrR" iippearod in 
1SS8, and that on "Alternating tmrreni Machinery" 
diiriiig the early part of ISNii His Ihiee Cantor lec • 
tiirea on ‘‘Eleetrlc 'I'ransfoi inatinn of Power" were 
given before the Society of Arts in (be spring of IMM. 
and he has nlso leLtiirc'd ai Chatham School of Military 
Engineering on ‘Elecirtc Tiaitiwuvs and Allernatiiig 
Currents ■' It should be menllniied that, wliilc' in Ucr 
11(1, be held an appointment as lectuter on elect nc-al 
engineering In the Techitic-al University of t^harlotten- 
burg. 

Prof Kapp holds the degree of Doctor of Engineering 
honuna raiiaa Jri two German universities He has 
been president of the Birralugbam Universltv Bn- 
glncorlng Society, was for two years chairman of the 
Birmingham Section of the London Iiistl- 
tiiMon of Electrical Engineers, on the coun- 
cil of which Inatllulton he served three 
limes, from 18i)1 to 1893, afterward acting 
as viccepresident during the years 1907-1909, 
and becoming Its president for the period 
1909-1910 He Is, hesides. a member of 
the Kiigllsh Institute of Civil Engineers, 
and an honorary member of the Physical So- 
cle*! y of Frankfort 

The accompanying illustration, which Is 
prepared from a photograph taken i‘XproegIy 
for those pages, shows Dr Kapp In the 
junior students' laboratory of hie depart- 
ment at the University of Birmingham In 
hls fac'e we lead a combination of flrmnesa 
and kindliness, which was no doubt largely 
Instrumental In gaining him the success 
which he has attained Since occupying the 
electrical englne<>rlng chair of Birming- 
ham University, bo has had the opiiortunlty 
of showing to advantage his great merits 
as a teacher, of Which no betler testimony 
perhaps exists than the reported constantly 
Increasing attendance at his lorturea and 
claases As an Instructor, he happily per- 
sonifies that rare combination, the ardent 
searcher and born expunndur. In private, 
he always invites the bnnni' ctimaradfnr 
that has won him so much of the open 
popularity he enjoyed on the Continent as 
will ns in tht' dlffcient nssoclatlons which 
he has been called ii)»on to enter He Is 
considered very methodical, sympathetic, 
torceful, happily hiendliig in hls teachings 
the deliberation of (he truly scientific 
tlilnker with an animation that carries con- 
viction and gives evidence of hls great In- 
terest in anything he undertakes 

The Project to Make Paris a SeaptHt 

iiroject of enlarging the bed of the 
1 Seine BO ns to lirlng sea-going vessels 
to Paris is now being agitated, and Mu- 
nicipal Councilor Denis voices the general 
opinion that the scheme is entirely practical and la 
what Paris needs above all for Us future prosimrlty 
All the traffic which It 1 «bi‘h because Antwerp and 
Rotterdam are nearer the Interior center of Basle 
than Is the Havre seaport would then be gained The 
825,000,000 which is annually paid tor the transport 
of freight from Paris lo London In order to be re- 
shlpped. will be partly economised. Hesides. the 
metallurgical and industrial eastern region will have 
direct connection with England, and there will be no 
fear that a canal from Basic to Lausanne on loike 
Geneva will take all the Swiss and Italian traffic 
away from Prance Another point Is that the Ilit.OOO,- 
000 for work claimed to be indispensable foi pr** 
venting future Inundations of the Seine will not be 
needed. All capital put Into the "Parls-seaport ” pro- 
ject will be revenue bearing. 

I T Is estimated that there arc shout v.w.ouo. 000,000 
board feet of timber on tlic national forests. 
Though the aggregate Is great, tlu sc figures show a 
low average per acre of iinder 4 uno isiard feet The 
work of reforesting shows an <uicourBglrig progress 
Over 9,000 acres of reforestation wore sown during the 
year Bomethlng like a half billion feet of timber 
were sold during the past year Tho sales of timber 
OH tbo national forests have bean growing less since 
1907 . 
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New Things in Aeronawfe 

Height Recorder for Balloon^ : Curtiss’s New Flying Boat 


Measurinff Your Height in the Air 

T HB problem of determining the vertical 
motion of a balloon 1 b a complex mie, and 
dooa not admit of wholly HatlRfadory nolu- 
tlon; but there are aeveral approximate eo- 
lUtlOQB that answer ordinal y requirements 
The simplest device conelsts In throwing 
from the balloon scrape of paper, which fall 
at a very slow rate Ihrough still air, and 
noting the movement of the balloon rela- 
tively thereto. Tlile method Is sometimes 
refined by using paper of different weights, 
each of which has a known rate of deacenl 
and Is dlstlngitlshed liy a particular color 
This process, of course, gives only the verti- 
cal movement of the balloon with respect to 
the Hurrouiiding air, which may Itself have 
a rapid vertical component of motion The 
same rrlHclsm applies to the various forms 
of vertical anomomoter, certain of which 
are described In the following paragraphs; 

Hypsometric determinations are quite 
commonly based upon the readings of a 
barometer nr barograph, on the assumption 
that there Is an exact relation between al- 
titude and atmospheric pressure; but this 
assumption Is fallacious, for the vertical 
gradient of.pressuae is, In reality, subject 
to rather wide fluctuations. Furthermore, 
both the barometer and the barograph are 
iwmewhat sluggish instruments, sad hardly 
respond to changes of pressure quickly 
enough to be of much aselatanca In keeping 
the balloon at the proper elevation, though 
their Indioattons are Indlspenaable for 
other purposes. A mo^e sensitive Instru- 
ment, analogous to the barometer. Is the 
statosoope. This Is made In varioua forms. 
A eommon one conelste of a small reservoir 
Inclosed in a metal case like that of a 
watch, the interior of which eommunlcatea 
with the outer air by a rubber tube. Part 
of the wall of the reservoir constitutes a 
flexible diaphragm, of rubber or metal, and 
Is connected by delicate wheelwork with a 
needle, moving around a dial on the face 
of the Instrument. While the rubber tube 
is open to the sir, the pressure on the op- 
posite sides of the diaphragm le In equil- 
ibrium and the needle points at zero. In 
order to take a reading of the Instrument 
the rubber tube ie pinched, thus preven^ 
Ing the outside air from having access to 
the reservoir. If now the outside pressure 
Is reduced, corresponding to an incresse of 
altitude, the sic inside the Instrument 
presses the diaphragm outward, while If the 
outer pressure is Increased, the diaphragm 
Is pressed inward, and these morements are 
communicated to the needle. The instru- 
ment is, In effect, a highly eensltive differen- 
tial barometer. 

An Improved form of the atatoecope le 
shown in Pig 1 Here the diaphragm and 
the needle are replaced by a liquid column, 
which rises or falls In response to differ- 
ences In pressure between the Inner and 
outer air 

A further modlflcatioh of this Instrument 
Is represmtod In a device recently Intro- 
duced In A neslelnicyor.* <'alled the 
prcBsure-Miiletiiciei (Fig ;> ) While the 
slatoHcope nii-icly shows, iit u given moment, 
the total rise or laii of the balloon alnce 
the beginning of on observation, the vario- 
meter Indlcners the min of rise or fall 
This Instrument requires no adjustment be- 
fore reading The reservoir A, is a Dewar 
flask, communicating with the outside air 
by means of a capillary tube, b. and also 
connected with a manometot tube C. When 
the pressure of the outside air diminishes, 
air passes out of Ihe reservoir at B, hut 
owing to the small bore of the tube the 
(‘b&nge In the pressure of the air Inside the 
reservoir lags hrsMnd that of the external air 
by an amount that Is proportional to the 
rate of pressure-change. The liquid In the 
ihanometer-tube, whl«b 1« appropriately 
graduated, records tbl« rate directly, in 
terms of vertical movement pt the balloon 
When tiK balloon Is stsMonsry, in sltllude, 
the Instrument reads zero; when It Is rising 




Instruments for nMasnring speeds of ascent and d e e ee n t of balloona 
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or talUng at a eoostasi rate, tk# ItfliiW, 
haring ones adjusted Itself to HIM «U|rWt 
reading, remains statkmary- A tOllMilty hs 
small as 10 centtslfters par haiwad om 
easily be redd. 

Bsaldes Instruments that il|i^d iijpen 
fluctuations In atiqoapbsrlo ptmtiip, sev- 
eral forms of snsmometer are used to deter- 
mine the vertical motion of tbs balloon with 
reqpeot to the sorroandlng air. M the baro- 
metric Initruments show that the balloon 
la neither rising nor falling, tben'^^Mse 
anemometers indicate the vertical SMVS- 
ment of the air Itself. A eombtostton of 
the barometric and anemometrio methods 
gives the nearest possible approach to a 
detormlnatton of the absolute vertical 
movement of the balloon. 

A Bimple form of vertical anemometer ie 
ehown In Fig. 3 Thle conslete of aiwind- 
wheel, mounted on a vertical axle. The 
direction in which the vanee of the wbeel 
revolve ahows whether the iBstioment la 
riaing or felling with respect to the sir; sr. 
in case the inatrument le stationary, 
whether the air Itself has an upward or 
downward movement. 

An Ingenious modlfleatlon of this Instru- 
ment has been Introduced by P. Lents, of 
Qroas-Llchterfelde, Germany, who calls bis 
device the kodophons.* This Is Shown In 
Fig. 4. Here the axis of the wind-wheel Is 
so adjusted as to ring one or the other of 
two bells, according to the direction la 
which the wheel la turning. Theae bells 
are of different tone, so that tbs aeronaut, 
who may be busy with other observations, 
doss not need to examine the anemometer to 
determine whether the balioon Is rising or 
falling. Moreover, he Is Instantly apprised 
of any change In the vertical direction of 
the balloon's motion, by tbs change in the 
sound emitted by the Instrument. A tuW 
ther advantage offered by this Instrument Is 
that It le as useful by night as by day. 

Another recent instrument, of a more 
pretentious character. Is Ludewlg’s vsrtlssl 
anemometer, t as shown in Fig. 6. This 
Instrument makes a continuous automatlo 
record of the vertical movements of the 
balloon with respect to the air. Here the 
wind-wheel Is very delicately mounted, with- 
in a protecting cylinder, (7, so as to respond 
to the slightest vertical movement of the 
sir. On the axis of this wheel there Is 
a small hollow brass cylinder (Fig 6 e), 
through which six holes are punched, each 
pair at opposite extremities of a diameter, 
two near the top, two near the middle, apd 
two near the bottom of the cylinder. The 
diameters are inclined at <0 degrees to each 
other. This piece of apparatus is Inclosed 
In a horizontal tube, R, at one end of which 
la an Incandescent lamp, L (Fig. 6 6), and 
at the other a moving ribbon of sensitised 
paper, tiVhenever a pair of boles In the 
brass cylinder comes Into line with the 
axis of the tube, the light from the lamp 
passes- through, and is focused by a lens 
BO as to make an impreialon upon the 
photograpfalo paper. The latter Is moved 
at a constant speed by clockwork. !%« 
olMUractor of tbe resulting record (see Fig. 

5 0 and S d) depends upon the dlrsotion and 
speed of the rotation of tbe wind-wheel, 
which in tarn is dependent upon the vertical 
ntotlon of the apparatus with respect to 
the air. The taster the wheel turns the 
more crowded wUl be the vertical rows of 
qwhi mt- the paper. This record cab he 
fUtoipratod iraaierlosUy by means of an ap- 
propylate calculation, the speed of (he Hb- 
boB being kaowa. 
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Labor Saving by Automobile Power 


Gasoline vs. Perspiration 
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By Walter Langford 
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ployed In (oitlfkation work by the Au^iian Army A crano, upereted bv 
motor buck puL themnUv u( tho backir, faciliUil«i loading unluedink. and a cabin 

111 outfit is employed to clunb tlUl dradei. 
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axa tUmrtat Okpucity m 
TfitotM ^ BOV 
rof ttUr power 
Wr the Vehl- 
ol«« or ’* soporoto 
power otittlpmont 
CBr^Ott 00 tlM 
reUolOi to per- 
torm apeolol 
wt>ne|i''«tb«r ttiita 
the prepolelon of 
the vehicle. Thoro 
ore two general 
oUuooe of theee 
lahoiNMVlng auto> 
mohltei, repre> 

BOBteO In the no- 
companrtng vlewa 
of typical i^tpU* 
cgtlona: Machtnee 
with an eauip* 
ment dealgned to 
replace the hu* 
man mttecle of 
their driven or 
oreWfl in ouch op< 
eratlone aa dumP' 
tng coal dellvored 
to «taani>power 
idaata and private 
reeldencee, load, 
tag imd txnload- 
Ing luinber and 
fltbor mnterlala, 
the operation of 
wtnchea tar vart- 
ouB purpoBM, and 
pamptag water, 
and to Bare time 
or labor by other 
apeclal m e a n e ; 
and machinee in 
which the power 
ennlptncnt la util- 
leed tor mechani- 
cal purposM be- 
yond the scope of 
human or animal 
labor, fluoh as 
high* efficiency 
Otreet aweeping, 
vacuum cleaning, 
threahlng and 
other farming op- 
eratlonB, and pipe 
thhwlng by eleo- 
trlclty. 

One of tbo beet- 
oetabiiefaed of 
these auxiliary ' 
Bpplloatlons 0 1 
tmtomohlle power 


Of Iho automobile as a time and 
ita superior speed 
with horee-drawn 
by arruiging the 


day, from a power houee to a now street which >e 
being filled In. ea compared with half that load car- 
ried and halt the number of trips per day by the 
ordinary horse-drawn truck. The coal merchant «m- 






ip dipck tepek pnllliw • nUe. 

won of hvsclbs 


ploying electric trucks has found It cheaper in labor 
expenses to tip out his loads of coal by u small motor 
under the eeat, rather than to continue the old 
hand-crank method A remarkable application of 
portable electric 
power is a pljM-- 
thawing e q 11 1 ,1 • 
ment consisting 
of a motor gen- 
erator or trans- 
fornier carried on 
the truck for de- 
livering a large 
current at low 
voltage through 
the “frozen-up" 
pipes between 
curb side or hy- 
drant and water 
faucet 

Pumping wate. 
out of electric 
subway manholes 
—frequently re- 
qulred after 
heavy rainstorms 
or on account of 
breaks in water- 
mains — Is an op- 
eration that is 
being neatly 
handled by some 
of the more pro- 
gressive electric- 
supply, telephone 
and telegraph 
companies by a 
p 0 w e r-pumping 
outfit carried on 
the ''emergency 
wagons," The Bos- 
ton Electric Ou 
has improved 
on the former 
method, of team- 
ing to the flooded 
district a clumsr 
hand pump an I 
two to four me i 
to operate It. by 
placing a gaso- 
line-driven rotary 
pump on one of 
Its electric triicka. 
An electric light 
company of Provi- 
dence, R I., has 
provided an elec- 
tric motor-driven 
pump with start- 
ing rheostat 
and connections, 
which can be 
placed on any of 
the trucks of the 
company and op- 
erated from Us 
storage battery 
Another electric 
outfit has a 225- 
ampere-hour bat- 
tery In place of 
the usual 165- 
hour battery, and 
a double -pole 
switch, so that 
the pumj) cannot 
be thrown in 
while the vehicle 
Is running, or 
rice verso 
The construc- 
tion departments 
of the various 
electric service 
(f'untinMcd m ! 
pai/it SJi) 
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Observations Among the Workshops of Europe — I 

Practical Hints for the Extension of Our Machinery Trade 

By Capt. G. L. Carden, IT. S. Revenue Cutter Service 



IT/ii) tioliir of the Knropecn markrt <u on outlet for Amtri- 
run tiiitlr hon Inrrciueit raptdlu during (h« po«t feit peart, 
n ilk It rina! to aieertiUning roHilltlone In the inoeMnery 
hiiite, Iht Vnitrd titatm government rt'crntlg eent Oapt, 
t'liriUn to Europe, tehere he uian giten unlttua^ fouiunat for 
tnnpectlng i)u> ritublithmpMii , hig nod Htlto, lehtoh are an. 
gaged in the manufaotute of rnarhlnerg Capt. Carden ftnde 
that thnrr are great oppurtnnlHee irprn to American trade, 
pnrticulnrtg In the etpnrt of Ihoee tnoohint loola to ioMch toe 
Imd the vtorld. The fuUoteing artU-lee will hr found to corn- 
tai* muoh valuable information ae to the ooniUtione prevail- 
tng to ureal Hriloin and on the Continent ~£ltiTO<i.] 

T he poBsIbllltlea of the foreign market, eapeelany 
In recent yeare, have not. It ii safe to eay, been 
fully appreciated by the majority of American ma- 
chine tool builders. This la the natural outcome of 
the enortuouB demands at home There has been 
little Incentive to study over-sea conditions, and not 
only has the question of foreign business tieen under- 
estimated generally, but the capabilities of foreign 
machine tool builders have not been fully perceived. 

Oenerally speaking, the beat grades of American 
machine tools excel both In design and workmanship 
tbe foreign built tools. There are a number of foreign 
Shops, however, which are approaching very closely to 
American standards; but, as a rule, the great ma- 
jority of the European machinery houses are far be- 
low American works in point of shop efficiency and 
cost of production. The Qerntans have tine shop 
organisation, but lack sufficient territory to permit of 
specialising. Their country Is too circumscribed to 
make it iKisslble for a new firm to hope to live on tbe 
domestic trade. Export business Is, therefore, the life 
of the nation, and the best thought and energy are 
directed to tbe interest of foreign commerce. 

When one considers industrial Europe of to-day 
we are apt to think largely oi Germany. The Indus- 
tries In that country are Indeed extensive, but there 
are other sections in Europe In which enormous prog- 
ress has been made In the past few years, and Is still 
III the making I refer esjieclally to Northern Italy, 
Bohemia, Hungary, Poland and the districts In Hussla 
lying more especially in and about St. Petersburg and 
Moscow. The Milan and Turin sections of Northern 
Italy are tbe centers of rapidly growing manufactur- 
ing districts. The superb climate, the available elec- 
tric power from the Alps, the efficient railway con- 
nections and the shipping facilities at Genoa all serve 
to enhance the manufacturing advantagea of Northern 
Italy. The North Italian machinist has no superior 
on the Ountlnent, he is naturally apt and soon be- 
comes an expert man. There Is no finer work turned 
out In the world than is In evidence In some of the 
Italian machinery shops. Large exportations of Oer- 
nion machine tools during the past two years have 
been made to Aiislrla-IIungary. That statement aloue 
will Indicate the manufacturing activity there It 
would seem as though tbe possibilities of Austria- 
Hungary are only commencing, and In Hungary par- 
ticularly there Is an enthusiasm manifested, such as 


one would rather exiieot to find in a now country and 
among a young community 

In loanee tn 1»08. during a period when many 
American shops were cltwed down, manufacturing 
demanda were ao great that the French found It neces- 
aary to call upon foreign firms to build many of their 
locomotlvee. The French locomotive shops are among 
the best In the world, but they were not equal to tbe 
extraordinary demands made for railway equipment 
during the year mentioned, and In that period French 
locomotives were built not only In Germany but In 
Bohemia and Italy. One order for thirty-five locomo- 
tives was secured by the American Locomotive Works. 

Tn general tines of machinery the standards in Eu- 
rope toHlay are higher than in America. This statement 
applies particularly with reference to steam englnoa. 
Take for example tbe works of Carols Bros, of Ghent, 
Belgium This firm builds engines varying from 40U 
to S.OOO horse-power, suitable eapeclally for mills, 
electric power stations, and similar installations. It 
is the pride of this firm that It makes a specialty of 
engines required to run continuously, without a stop, 
for, say, three months. The Carols guarantee for 
their super-heated steam engines a consumption of 
only 8% pounds per Indicated horse-power for triple 
expansion engines. What the Carels are doing is 
equaled by other firms in Europe. Sulzer Bros, of 
Winterthur, Switxerland, and Franco Tosl of Legnago, 
Italy, are also building superb engines, and the finish 
and workmanship on Continental engines generally 
are extremely fine. There Is little hope for competi- 
tion with the European engine builder of to-day except 
with engines possessing more economical features 
and giving evidence of superior workmanship. 

The essential difference between European and 
American shops lies largely In manufacturing meth- 
ods For tbe most part, European works are building 
diversified lines. Tbe principal machine tool builders 
ai'c confining their attention wholly to machine tools, 
but even these firms find It necessary to build dlversl- 
flod lines of machines. This is directly opposed to the 
IwHl practice In the United States, where we find 
shops confining their attention almost exclusively to 
u few types of tools 

Tbe strongest comi)etltor8 In tbe United Kingdom 
to-day of American machine tool builders are such 
firms as Herbert of Coventry, Darling ft Sellers of 
Keighley, Kendall ft Gent of Manchester, Klchards of 
Groadbeath and Lang of Johnstone. Lang, tor ex- 
ample, is confining his attention almost exclusively to 
lathes. This statement is true of Darling ft Sellers. 
Herbert Is manufacturing a number of types of ma- 
chines His reputation Is largely founded on a very 
tew deeigns of machines. Tbe Darling ft Sellers shops 
at Keighley are small In extent, but the workmanship 
on their lathes Is not excelled in Europe. It la a 
fact that a Darling ft Sellers lathe fetches £80 more 
than some of our standard American lathes of tbe 
aame slee. Tbe Keighley firm, however. Is content to 


limit Its output to a eomparatlvslgr null awnlMr dt 
machines per year 

The greatest need abroad for tbe profw eifFMta* 
tlon of Atnerloan machine tools Is expert 
In one of the big electrical bouses tn SwUgsrlMMt. 
where a superintendent had bean taken om luring 
had American experience and who underetpol) Auen- 
lean machine toolsi It was found puelhle to redUiee 
tbe ooat of machine work on a eertftln nuke oI PUV 
leye from 8 freoca each to 00 oentUiea Thl» dewunt 
Btratlon was effected through tbe use of an Amerleea 
turret lathe. Previously, the work had been peidomHMl 
by an ordinary lathe. 

As a rule, however, ther# le little. If any, dlreet 
repreaentatlon from American firms tn SwltseilaBdi 
aud the statement was made that there Is only on 
ocoaslonal American caller at the works. Oenerally 
speaking, the ute of American machine toola abroad 
has been left to foreign agencies! There le no better 
market In Europe to-day for American ahop equip- 
ment than in Swltserland. Swiss engine work la not 
excelled In Europe. 

To understand properly Swiss Industrial oondltUma 
It must be understood that Swltserland produce* uo 
coal and no iron ore. For the manufacture of mS' 
chlnery raw material is brought in, for the most part, 
from Germany; the latter country also supplies the 
greater part of the coal which Is used. It la also a 
tact that some of the Swiss firms are paying tons for 
their coal than is charged In Germany, according to 
the statemenu made by reputable offlolala. Tbe Iron 
ore Is, tor the most part, brought up to Mannheim on 
barges and then is train-hauled iuto Swltserland. In 
tbe winter season when the water is too low to admit 
of river, service, the cost of transportation often In- 
creases from 26 per cent to 30 per cent. 

Zurich le the center of Industrial Swltserland. 
Within a comparatively abort radius are the great 
electrical bouses of Oerlikon and Brown, Boverl ft 
Co., the machinery works of Bscher, Wysa ft Co., the 
Swiss Machine Tool Works, Siilser Bros, and the 
Swiss Locomotive and Machine Works. 

While Swltserland Is lacking in Iron and coal, the 
country can boast of an enormous amount of water 
power. Handicapped as the Swiss are for want of 
iron ore, they are able to maintain their position In 
tbe ouuide world only through superior technical 
knowledge, and In this knowledge they have muoh to 
thank their engineering Institutlone. 

I found that the majority of the workmen are paid 
less in Swltserland than In the Berlin territory, but 
better than In the Chemnlts shops of Germany. Shop 
condltlona In Swltserland are In a somewhat unset- 
tled condition; there appears to be a great deal of 
drifting on the part of tbe workmen, and I wta In- 
formed, in the case of one shop, that tbe beginning 
of each month finds about 60 per cent new men. As 
a rule, however, the percentage la from 80 to 86, 

(To be continued.) 


The Pan-Ainericaii Commercial Consrrew 

TOURING the week beginning February 13th, 
•*-'there was In susaluu at Washington a very Inter- 
esting congress known as the Pan American Commer- 
cial rougreas. The place of meeting was the new 
building of the Pan Amsrlcan Union, which is a 
handsome atnicture of modified Spanish architecture 
and one of the rapltal city's show buildings Di- 
rector General .(ohn Barrett, who is the prime mover 
In this congrosB, succeeded In procuring a list of 
notable speakers, prominent among whom were Presi- 
dent Taft, the Secretary of State, Senator Root, 
Representative -.''hamp Clark, and many members of 
the Diplomatic Corps, The puroose of this congress 
was to consider Informally the opportunities for ex- 
tending trade conditions In the twenty Latln-Amerl- 
can countries for the manufactured and natural prod- 
ucts of the United States, and reciprocally the mar- 
ket In the United Slates for the products of Latin 
America The dlscuaslons were illustrated with maps 
and other exhibits, and the proceedings w-ere purely 
educational and informative, and controverstll only 
as they involved exchanges of opinion as to iiractli-ai 
business methods, expressions of political views being 
strictly tabooed. 

The Commercial Congress Is the harbinger of tbe 
opening of the Panama Canftt, when It Is anticipated 
that the ent^ trade aspect of that part of the globe 
will be charged. 

A fubject of taiportaaoa which WM cfiogldcrad by 


the congress was that of “Trade-Marks,” which la 
just now attracting a good deal of attention owing to 
the fact that It was a topic of serious consideration at 
the Fourth International Conference* of American 
States, which was held In Buenos Aires last summer. 

A Mensce to the AUUfii Crop 

I N 1904 the entomologists of the Utah Agrloultural 
Experiment SUtlon discovered a weevil In an al- 
falfa field near Salt Lake City, which bod not .been 
known in this country before that time. Since then 
this Insect (Phytontmus murintu) has spread In all 
directions over a large territory and threatens to ex- 
tend Its ravages throughout the alfalfa country. 

At a recent meeting of the Biological Society of 
Washington, Francis M. Webster, qf the United States 
Department of Agriculture, gave ah account of the 
life history of the beetle and of Ita methods of dtSn- 
sion. The eggs are laid in the young stel^ of tbe 
alfalfa plants, and as soon as the grub batches out It 
climbs to the growing tip and feed* on tbe-tesduh 
leaves, preventing the growth, of the- plfnt - As thSy, 
season advanceg, ^ adult beetles are. found 
on the plants, cngwlol; through the 
them. It Is estlmtefi that the dsmiigs doiliethyiaty 
beefle In Utah ftiuitas ihn past sesson Omothtts to 4^ 
a mlllton doUars. ^ 

The adults ooncesl themlelves In bsled hay, in 
Ing materUI and cosoft In oneks of fiwlglit ()•*•. dte., 
•0 that tbsy or* haifif oorrM rxirWiy |a U 


by the regular channels of commerce. In addition to 
this tbe flying adulU are readily carried about by the 
winds. No means have been found for fighting this 
new enemy of one of the most Important of our cropa. 
Frogs snd toads seem to be the only natural enemies 
In this country, and those cannot be relied on to be 
of mimb aaelstance In tbe comparatively dry regions 
, wbyre.tbe alfalfa Is raised. The birds do not seem to 
relish them, anfisBO Insect enemies have been found. 
The larva of qimllar forms In the Eastern States 
have, been guccessfuUy oembotod by means of ce^ 
Uln^gl; but these do not peem to attack tbe larva 
of the. lu««me Weevil. 

The sertottsaeae of this new danger may be realised 
when it it considered that In eeveral of the Western 
Bhktas the sltaifa crop.mtMins the tarmere’ chief or 
even sole eouroci of eaeh. The cultivation of aUhi^ 
has developed eo rapidly that the government gi^s- 
ttoians have been enable to determine ite value frtrtn 
mr.to year with any degree of accuracy. For im 
the value of Ahle crop waa eOttmatod W the aopertg 

ae«hetng;ovnr nooAMi.«M. ~ 


(^yw, Mhi time ^ oeceola WHI be ngde. 
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SCIt^nriC AMSMCAN 


dlanMttonNiicv 


lighter than air. Thia mlcht be aocompllahed by work- 
ing on bydrocon, and combining it with another gas 


'**'im^!** ma "Viitaltai** Hm ‘‘ATtator** 
«iid. *!A«tiliaii** 

ilio Wllw of the AiiunoAn: 

^ Vdewronop to tho, Stnatfaird Dictionary (Funk * 
you will OM that the« Brooklyn Morning 
md, im, page l, column 6) Intro- 
dadwl tM o'ord "aylator” into the iBngiiah language. 

*l!lio iome ottthOidty shows that *‘aTlatlon'' was 
ooWOd bf tha Soioimnc AwtawAN BOTPMusirr, Fob- 
nilrtr Itt. MW, page 11784. 

^th tbsoo oroi good words, but they are used so 
O^M W 'h**'*ph 00 r rqwrters and head writers that 
Ttm^fp' bog tor a choaie. 'nMse two journals, frul^ 
fol (n SQfiplylng words; may do a service to humulty 
lij anminsttny synonyms, namely, ‘^voiator" for "avlo; 
tdir,'' and /‘volatlon" for >v1atlon.’' "Volatlon" and 
“teMor" ore, etyn^ologleally correct, and are sanc- 
tioned by lezlcographert. It would be a great relief 
to *hav« something new. What do you say, gentle- 
men f Will you helpT Wbixs Dbttbt. 

Berkeley, Cal. 

[We regret that we cannot concur with our corre- 
epondent in his suggested use of "volator’* and "vo- 
latloh" os synonyms for "aviator" and "aviation." 
There would bo confusion with the word “volition" 
(Latin volo, to wllh.— Himtob 1 

Non-inflaniiiaU« Gm for Dl|iffiblea 

To U>e Bdltor of the ScIrntuic Aukoicak; 

After reading m review of the accidents that have 
occurred during the past year to the blrdmcn and 
other aero navigators, it occurred to me that a eug- 
gestlon from one Interested In ouch matters might 
not be considered Impertinent. I notice from time to 
time that some person or firm of wealth offera a prise, 
generally a sum of money, for some apeclal achieve- 
ment in science; ns an example, the Nobel prises 
Would It be considered amiss for the SciewTinc 
Amkkk’an to suggest to the world at large that some 
party or partlea interested In seronautlce offer a sub- 
atantlal prise (to be competed (or by the chemists of 
the world) for a noit-ccplocioe, non-in/lammaOIe gaa 


or gaaea, thus to a certain extent denaturing It, yet 
retaining aufficlent of Its buoyancy to make It practical 
for aeronautical purposes. I believe that the dis- 
covery of such a gaa would be the assuring of the 
commercial iiOcesa of the dirigible. True, the matter 
might prove a chimera, but I believe, if searched for 
In a systematic manner, it would he discovered. 

Lolita, Tex C. S MiTCatCLL. 


A Phettoracnoii of Static Electricity 

To the Bdltor of the Stiknyific Amhucak - 
A peculiar effect happened In February, 1909, In 
the forge shop of the Louisville Manual Training High 
School It was supposed to have been due to static 
electricity. A plate of bard ateel about by 2 by 6 



Inches was being ground nt the emery wheel. As the 
belt was twisted. It was rubbing together about 18 
Inches above the wheel One end of the piece was 
dipped Into some oil at hand, to cool It, and was then 
being returned to the front of the wheel, wet at one 
end It was held in the right hand. When the plate 
was distant about 10 Inches from the belt, tiny streams 
of oil left the nearest edges of the plate, going toward 
the belt They were deflected downward as a curve, 
possibly by the wind caused by the belt The left 
hand Interposed between the belt and plate caused the 
action to cease. This effe<-t of the oil streams is 
not known to have occurred before this, but everyone 
knows that when one’s hand Is held a short distance 


from such a twlslccl bell, sparks leave ths tips of 
the fingers, provided no one Is touching the emery 
wheel or the rest If the other hand Is then held 
between the first and the belt, no sparks will leap 
across the air gap 

I>exlngton, Ky Heebert A. Kohnhobst 

Stereoocopic Effecta of Solar Photoj^rapha 

To the Bdltor of the SriEN'iim Amehk A^ 

In examining the Illustrations used by Mr Wade 
with his article "What Are Sun Spots'’" I was much 
Interested In using the stereoscoplo effect of the eyes 
on different pairs of the pictures, particularly of the 
six pictures to the left of the telescope picture on 
page 400, SriENTiFic Amkiiii'an, dated November 19th, 
1910 I thought perhaps your readers might be Inter- 
ested viewing the craters In this way (or bv mount- 
ing on cards and ' using a stiTeoscopel The light 
‘'clouds'' seem to be floating near the craters and thu 
craters seem very deep 

Wichita, Kan Guv H Wiva 

ThlsJetler was submitted to Mr Frederick Skieuin, 
of the Verkes Observatory, wbo replies' 

"There is nothing especially novel In the applica- 
tion of stereoscopy to solar photographs We have 
frequently used the stereo-comparator here for that 
purpose I do not recall that any stereo-pit lures of 
the sun have been puhllshed Very little sclenttfle 
Importance is placed ii{ion the stereoscopic effects seen 
In photographs, for both Prof Barnard and Max Wolf 
have shown that various effects can be produced by 
combining the Dictiires in different ways In regard 
to the pictures in the Scgntific Amfricaiv, the cal- 
cium clouds arc, of course, floating above the spots. 
That Is clearly shown In the picture taken at different 
levels on the right-hand side of your Illustration on 
page 400, but whether they can be made to stand ot»t 
stereoscoplcally. 1 am not so sure Mr Barnard, who 
as you know, has a remarkable power of stereoscopic 
vision, falls to get any perspective from the pictures 
as printed in your paper 1 have tried some larger 
prints In a stereoscope, hut get only fictitious per- 
spective, duo probably to a slight jarring of ths tele- 
scope or to a slight Irregularity In the running of 
the mcrhanlsni of the siiectrohellograph " 


Uncovering the “Maine” 


I N a rooont Issue we gave an illustrated description 
of the plan adopted by the United States Army Bn- 
glneers for uncovering the United States ship 
“Maine,” so os to render it possible to make a care- 
ful examination of the condition of the wrecked por- 
tion of me bull and discover the aetual cause which 
sent her to the bottom. 

The disastrous explosion, whether It was due to 
the detonation of a mine placed beneath the ship, or 
to the spontaneous explosion of the contents of the 
forward magazine, or whether It was due to a com- 
bination of both, blew out the sides and deck of the 
ship, and, except for some connecting bottom plat- 
ing, practically cut the vessel In two at about one- 
third of her length from the bow, The heavy bow, 
with Its massive ram, sank first, bending downward 
BO that the ram sank deeply into the mud Then the 
after portion of the ship settled, leaving the vessel 
In 37 feet of water, with- only the wreck of the super- 
structure and one mast standing exposed above the 
surface The stern settled In the mud to a depth of 
8 to 10 feet, the bow very much deeper 
Among the many plans submitted for recovering 
the vesMl were sei^eral which contemplated lifting the 
wreck to the surface by means of heavy hydraulic 
gear and tackle. These were all rejected on the 


ground that the vessel was so badly broken up, that 
to lift It bodily would be to further twist and dis- 
place the wrecked portion of the ship, and so destrov 
Its value as evidence In determining whether the ex- 
plosion was from within or from without 

With a view to making an examination of the ves 
sel (n »itu, the engineers have planned to build en- 
tirely arourd the wreck a huge watertight wall, 
pump out the water, leaving the bottom mud ex- 
posed. and then dredge away the mud from around 
the hull, leaving the latter entirely exposed for ex- 
amination 

The cofferdam wall, which will Ih' elliptical In 
shape, will consist of a series of fifty-fool steel 
piling, circular cylinders, the interlocking piling 
being driven down Into the firm bottom some 70 feet 
below the surface The .joints lietween the several 
cofferdams will be made watertight by driving a 
segmental wall of the piling between each pair As 
the cofferdams are completed, they will be filled In 
with clay, dredged from a bar lying adjacent to the 
wreck; and the weight of this clay will afford suf- 
flclenf BtabllUy to prevent the cofferdsms from being 
overturned by the external pressure of the water, 
when the Inclosed space around the wreck has been 
pumped dry 


III order to further strengthen the cofferdam, it Is 
planned to use lork from an old tunnel dump for 
backfilling along the Interior face of the eoffeidara at 
its base When this has been done, the mud will bn 
scraped away from the hull and drawn over toward 
the cofferdam wall, by means of drag buckets 
The work of driving the steel piling Is rendered dif- 
ficult by the fait tlial the bottom of Havana harbor 
Is strewn with the accumulated wrecks and rubbish of 
many centuries The scene of the salvage operation 
Is one of great artlvity, as will be evident from a 
study of the acrompaiiylng phoiograph. which was 
recently taken in Havana harbor In the center of 
the picture Is seen the wrer-k of the ship Beyond the 
main mast is seen a scow pile-driver engaged In driv- 
ing one of the clnulat eofferdams. the wall of which 
la nearly completed On the extreme right Is a com- 
pleted cofferdam, which shows clearly the character 
of the Interlocking piling of which the wall Is built 
To the left Is a partially completed cofferdam, and 
within It will iw noticed the floating template, or 
form, which acts as a guide in putting down the pil- 
ing, Congresc, has appropriated $300,000 for this 
work, and the preliminary estimate of the engineer 
corps Is $275,000 for merely unwaterlng and expos- 
ing the hull 





U NCLE SAM'S new BurMu of Mines is doing bat- 
tle with many unseen and unknown dangers that 
lurk in the bowels of the earth to claim the lives of 
the men reaping the mineral harvests of this country, 
but none of its Investigations are as Important as Its 
efforts to overcome the ignorance of these people con- 
cerning the dangers which encompass them In their 
dally toll For much of the havoc among miners Is 
due to lack of knowledge of the explosive powers of 
coal dust and fire-damp and to Incompetence In select 
Ing safe explosives for the blasts. Many of the miners 
seems to have no conception of the Importance of a 
really safe "safety lamp," for often they purchase n 
dangerous substitute merely to save a few cents, 
thereby endangering not only their own life, but also 
that of hundreds of others. So Uncle Sam is estab- 
lishing free achoola to enlighten them. The school at 
Pittsburg, Pa., In the very heart of the coal regions. 
Is the firs* of these new schools, but it Is hoped that 
others will be opened shortly; one at Raton, N, M, 
for inhabitants of New Mexico. Colorado, and south- 
ern Utah, Wyoming and Nevada: another at Sait 
Lake City, for the central Utah fields and accessible 
to Montana and Washington, and a third near South 
McAlester, Okla , to take care of the coal mlnera of 
Oklaboma, Arkunaaa, aautbwoatern Mlaeourl and 
Boutheastern Kansas 

Sham mine exploelons arc created for the Inslruc- 


thle tube le placed a drumhead of heavy paper and big cylinder, but elxty feet away la t)i« Msimiratlm. 
the Inalde la then filled with firedamp or coal duat houae. A long peep hole extenda alone tlte MM Wall 

which electric fane thoroughly mix with air until they of tbla house, and a row of tnlnera llge np IpBld* with 

are of tho oonalatency In which they are ordinarily their faces to it Plate glaaa a half loOh tMek pro* 
found In a mine. The drumhead keeps the gaa or tecta their eyes, and a shield outside the bntldinf la 

dusty air from escaping, and at the other end of the so directed that the vision of the men la dlMoily m 


Apparatos for teotfaig safety faunpe niidsr varying eondttlaM of gw and oo«l dbM. 


tlon of mlnera attending the achool The apparatus pro- big tube la a twelve-foot cube of reinforced concrete a line with the long cylinder stretched ei«»n g tho 
Tided for thlB purpoae la an explosive gallery— a great holding a mortar aimed right down the tube and ground. 

borloontal tube of holler plate 100 feet long and wide loaded with one of the exploeivea commonly used In With the pressing of a button the mortar la fired 

enough for a man to walk through It without atrlklng mines. A wire connects this mortor with a key from and the coal duat, or fire-damp, In the gallery 

his bend sgalnat the colling, Acroaa the open end of which It la fired at a dlstonce, and parallel with the with a loud report. There are aixteen port holes along 

the side of the cylinder, and the mlnera are told to 
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note by these bow the blaie of the explosion pro- 
gresses along the tube from the mortar to that cov- 
ered with the paper drumhead. The exphwlott, of 
course, blows tho paper out. and at the same time six- 
teen iron doors over a row of aa many openings along 
the top of the cylinder fly up on their hinges. These 
doors and the drumhead save the entire plant, of 
course, from being totally wrecked by the explosion. 

. As It la amoke pours out of the tube and there la a 
loud detonation. This test gives many miners thetr 
first demonstration of the fact that ooal dust la highly 
explosive and teaches them much that they should 
know about the expkwlveneu of firedamp. At the 
same time the apparatus demonstrates the eompara- 
live safety of different exploalvea purpoaely used aa 
blasts. Charges of dynamite, black powder, and vari- 
ous "safety exploalves" are fired off from the mortar 
in the presence of coal dust and fire damp tor the 
miners to watch their eomparatlve affects and learn 
the strength of the charge of each that can he wed 
without danger ai(, an exploaron. It Is the ahn of the 
new bureau of mines to standardUe mine exploatvw, 
and it hopes in time to have only those wed all 0 ]fW 
the country which these tests prove are comparatively 
safe. 

In order to dahtottstrate to the mlnars that some «f 
the safer exploalves are at the aame time the mast 
poverful, there Is a palL of mortsM pliUMd maath to 
mouth, ana tnotoited upon a little oar that nwa da 4 
traok, aud the other ewimg as a penduhmi fvan>'# 
gMii kaam wlfh a knifedilade edge daaignsd < 
duos Iriotteu. nil edge rests union. 4 kar 
' 'a«tona't«o -high g^nunldf of .ooneyatA „ 'fiim.toiditotof •' 
ttoa.; ato ^GsMtoe awpeniM) 

. iMi4’ wtlk -A ' 

. 4 ':< , 
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10m ».i9iflplM«Ml> or « trade 
4tiliimk‘^'0l^ 'p^ (dM'.fo.U'tadtnte thu immd 
'tttbd i^ra one aide ol the 

^ 'iftW '9«q»^, al^Ml hara and there are 

mmim0M!l0h l&to one of which 
*» 'Plwad. After wt'oh tiia door la 
* mptrnt of ndB W ^down tfarouch the tube 
i;ht |illf WU uMftfa WWi arbloh axplodea, la dla- 
Irott the proper^ eonitructed aalety 
JBdIow the ndln Who is a W ahaped box with 
In vWtob UshWd lampa are expoaed to 
oipftiwto I of laa aondtw at ttunn from varloue analea. 

Ai /ijldotdenta will happen notwlthatandlng all ef> 
to prevent them, the mt&era are taught In a 
intodh dMil utna what to do to dread tlmea of Are 
(Mail ftqpllonf^- >> n taftie glaaa-tncaaed alr-tlght 
erhUsh Oontawa dlAhmlt paaaagea, auch aa exist 
‘W mil aslnaa, fhOre are alao varloua obatructlona 
•jhlnUaP to Ihoaa found to n dloruptad mine. Dummiea 
RM .provided, pefibing front ISO to 200 pounds each, 
MMaaetolng aaphtxtated mlnen. Thia room ia actu- 
niB|lf Ailad wtth anliditif gaa^ and the rescue corps of 
tMMt who are being trained in the work enter dally, 
waarihg oxygen helmets, and remain two hours re- 



The reacae car of the Bureau of Mines. 


who toll underground. Hia Ufe<auatalnlng breath la 


, together with more oxygen from t 


Mfan raa cn ar a at praetioe work. Pi 


moving obatruotiona, picking up dummiea, giving them ber-llned, metallic tube. The exhalations are paiaed 


emergency treatment, placing them on stretchers, and 
earrying them away. 

In addition to these local schools a number of travel- 
ing schools or mine rescue cars are engaged in spread- 
ing the knowlsdge that savaa lives. These cars are 
Atted up with all kinds of Ufa saving apparatus, and 
<mvry an tnatruotlng oorps of practical minera trained 
In reaoua work. These acbools go to the miner in bis 
own camp or town and atay long enough at each 
place to thoroughly advise him of the necessity for 
care and the many other apparently little things, all 
of which have a great deal to do with many of the 
exploalona which occur In the mines. Bach of the six 
cmrs which the government proposes to have on the 
road In a abort time will have a certain territory to 
cover, but the hesdauartera of each will he aa follows: 
Oar No. 1. Plttaburg, Pa.; car No. 2, Urbans. 111.; car 
No. 8, Rock Sprtoga. Wyo.; ear No. 4, BtUinga, Mont.: 
oar No. B, Salt LMke City, Utah; oar No. 6, KnoxvlUe, 
Tann. 

Bach oar .plU be manned with a mining engineer, 
n Mvgeon of the American Red Oroaa Society, and as- 
fiintonta who hnvo been mtoera themselves. Illustrated 
laetnres and movlag piotura Shows will be given nn 
the use of expleslvee,^ how ^ prevent Are In mines, 
the proper ventilation of tha* minna and Arst-ald sur- 
ttonl tototmant Baok 'of theae can will contain a 
nWttber Of otggsn hairnets, n supply of oxygen In 
A^kA a down iMtaty lampa, a Said telephone with 
-%ilil|. toot of Wlra, aevorni Ufe-oaving outdta, and a 
OtttiU for nao to toaoMng the miners the prin- 
i^Mlto Of torot nfd to tha tatotwl. one end of the oar 
Atted hjp.ha na nlH%ht,»oom, which win 'be 
Ijte in tonlptaA the mad to tha nae of the oxygen 
< «kiS'>V»0M 'ddtt .he .ftlfwl with polaonous 
to wiltoim m hehnela wlU re- 

tM}tWM\iM'Ji|!b'to;tfuraa hoars to an 
vNHf|d''i||l"tto tosto' Itlthout the heV 


In the form of oompresaed oxygen stored In a cylinder again available for the operator 

which la carried on the back, the oxygen being con- How eight to ten thousand of our miners are now 
nacted with the operator’a mouth by a Aezlble, rub- being killed and injurea every year, has been told 

over and ovei In our papers and magazines This 
annual havoc equals the mowing down of ten to a 
dozen regiments of soldiers In five years, more than 
a regiment has been killed outright In the Pennsyl- 
vania coal mines aloni.’ During the past twenty years 
these black coal mines of ours have killed 30,000 
men, made 11,000 widows and 30,000 orphans It 
seems time for the government to make strenuous ef- 
forts to overcome the Ignorance which caused most of 
the fatalities 

WanderinKS of Ulysaen 

U LYSSES did not only wander In the Homeric 
myth, but wandered considerably In the theories 
of modern arohmologlsts The Idea that the Uttlo 
rocky Isle that proclaimed Its Identity with ancient 
Ithaca was the city of Ulysses’s allegiance, was not at- 
tacked definitely until 1903 Then Dr Doerpfeld, di- 
rector of the German Archawloglcal Institute at 
Athens, advanced reasons for regarding Leucadia as 
the city of Ulysses A few weeks ago Dr Cawadias, 
of the University of Athens, advanced a new theory 
based upon recent excavations He selects the Ionian 
Island of Cephalonla for the honor, basing his claim 
on the hundred Mycennan tombs discovered there. 

Paper Seiwitive to Ultra-Violet Rayn 

T^OST photographic papers arj affected only by 
*tssaa« and obstructions are anpposwl to represMt condition. IVl ,ua„nou. rays and ultra-violet ray. a little be- 

toondaftw mine explooion. visibility. A paper which is eapecl- 

ally sensitive to ultra-violet rays baa lately been pro- 
ber-llned, metaliir tube. The exhalations are passed duced It Is prepared with nitrite of paraphenylene- 
through small lumps of potassium hydroxide, which diamine and turns blue when exposed to ultra-violet 


through small lumps of potassium hydroxide, which 
absorbs the carbonic acid gas. after which the nitro 




Twtiiig fko jwwsr of mvUwtvea naod In mines. 

«0«r 189 G0VBRNMSNT B THE MINBilS TO SAVE THEMSELVES 






Science in the Current Peliodk^db 

In this Department the Reader wilJ find Brief Abstracts of Interesting ArtkJeS Appearing in 

Periodicals at Home and Abroad 


Experimental Bfechanics 

T tMKS have cbaiiged. Engineering haa become ao 
ranch of a great lady ae to ooraiiel the reapeetful 
attitude of mathematlce, and to make her connection 
with trade rather a recoramondatlon than otherwiao. 
In other words, the world must have engineers, and 
englueors must have mathematics, and, therefore, 
mathematics has become more practical. Moreover, 
In the engineering iirofosslon Itself the problems which 
require solution become more and more of a kinetic 
nature. The stiams and stresses In girders and em- 
bankments are as important as ever, but, in addition, 
the mechanics of ninvemoiil Is growing In Import- 
nnee We move faster nowadays, not only on the 
railways, but on the roads. In the water, and even 
lu the sir Hence It Is that the practical teaching 
of mechanics, which used to be limited to a few experi- 
ments with spring balances and pulleys, has now 
spread Into the region of kinetics. The conoepU of 
force and work are undoubtedly best approached by 
practical measurements of the efficiency of simple or 
complex machines, and It has been found that velocity, 
acceleration, kinetic energy, moment of momentum, 
and other concepts Involving movement can beet be 
realised lu a practical manner 

In a striking article published in Knowledge, Mr. 
W. 1). Eggar points out concretely the relation between 
the sciences of experimental mechanics, engineering 
and metrology 

"The measurement of time,” he begins, "has always 
iH'en a difficulty In the way of those who have tried 
to teach kinetics by experiment Electric chrono- 
graphs are oxitenslvc, and even where expense Is no 
bar, they are frequently found wanting either In their 
working or In their power of elucidating the problems 
in which they are employed A recent adaptation of 
the old tuning fork method of measuring time has rev- 
olutionised schools of dynamics The tuning-fork meth- 
od will bti best undei stood from a glance at Fig 1, 
which shows an arrangement for allowing a plate of 
glass to fall so as always to be lu contact with a 
style atlached to one prong of a tuning-fork vibrating 
with known frequency. A wavy curve Is traced on 
the glass by the vibrating point, and the space fallen 
In a given time can be determined by measuring the 
length of that portion of the wavy curve which contains 
a number of waves corresponding to the given time. 
Another apparatus for measuring the velocity of the 
rim of a flywheel by means of a tuning-fork is shown 
In Fig. 2 Now a tuning-fork Is not very easy to 
manipulate, and It goes rather too fast for beginners. 
Here It Is that a gieat simplification has been made by 
Mr W C. Fletcher. A atrip of steel clamped at one 
end carries a paint brush at the other end A long 
trolley carrying a strip of paper moves uiiderueatn 
ibis paint brush lu the direction of the steel rod’s 
length Suppos'e the steel to vibrate ten times a sec- 
ond, then the paint brush will truce a wavy line on the 
paper, and ten waves wii represent the distance trav- 
elled In one second The lengths of the waves give 
the velocities, and the changes in the wave lengths 
give the accelerations « Fig. 3 gives an example 
of the way In which Fletcbei's trolley, may be em- 
pkjyod for measuring the scceleratlon when the trolley 
is allowed to run down an incline One of.ithe curve 
tractpKH made bv the paint hrush^is ahown resting by 
the Bide of the plane As for the way In which the ac- 
lelerallon Is determined from a curve of this kind, let 
III, coiiHlder the cuive shown In Fig. 4 Placing a 
centimeter scale bIotir its wave crests, we can read off 
the distances of these crests from the starting point 
of the curve to the nearest half mllltmetor, thus O-X, 

0 36, 0.8, Mr., 2 26, 3,2, 4 86, 6 66, 7 1, 8.7 

10.6, 12.4, nr., 16 7.'', From this, by subtraction, we 
obtain the suceesatvo wave lcugihs, vis 0.26. 0 46, 0.60, 
0.8, 0 96, 1.16, 1.3, 1 46. 1 0. l.K, 1 ft, 2 1 2 26. It is ob- 
vious from this that the wave-length bus been increas 
lug fairly uniformly the Buccesstvo ini-rements In wave 
length being again obtained bv substraction Thus 
they are 0.2, 0 2. 0 15, 0.15, 0 2, 0 16, 0,16, 0 16, 

0 2^ O.l, 0,2, 016 The average of all these is 0.167. 
Now, since the wave-lengths ('orrespond to periods of 
one-fifth second, It Is plain lhai the average' increase 
111 |the apace truTeUed in each one-flfth second la In- 
creasing at the rata of 0.167 centimeter in every one- 
fltth' second. Hence In each second the Increase In 
the veloftty Is 6 X 0.167 centimeter per one-flfth sec- 
ond. or 6 X 6 X 0.167 oeattmetarg Jier secend. The ac- 
celeration liftherefore 4.17 cgBttnMftera per second. 

As an example of the way la which the apparatus 
may be employed we may Uka the verification of 


the law "Acceleration is proportional to the aooalara* 
ting force.” The variable force Ig obtained by varying 
tbe slope of the plane. To avoid having to consider 
the force of friction, the trolley is first connected by 
a string pamlng over a pulley, shown in the figure, 
to a scale pan of known mass, and weights are added 
lust enough to prevent the trolley from accelerating 
when It Is given a start down tbe plane. When the 
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NEW EXPERIMENTAL APPARA1V8. 


waves made by the paint brush are of equal length 
the total force down the plane la exactly balanced by 
tbe scale pan and weights. Now if the etrlng la fVi- ' 
moved the tcelley wtli acselente uni^r a torce Which 
Is equal and dptnette to that vitlcb blw^been ramhived, 
vie., the weight hf the scale pan and Its emtenta, 'The 
acceleration can be measured ag before, tt 
t htions are now repeats with a different inible ' ot 
slope tbe ttyo nooelemtlim will be found M tie is thf 
same ratio ns the twq soeeteratla* (oMws. 


mate verifleatlon of Newton’a Saeond Law mf heMtt 
uusatisfhetory; but the mgthod has the merit of mok- 
mg the notion of acceleration much more eoey for 
tbe ordinary mind tc graap. 

Fig. & shows how. by meana of two of thew‘ 
trolleys, laws of momentum and Impact may be vorl- 
fied. In one torn of the apparatua. employed by Mr. 
Ashford, at Dartmouth Naval Oolloge, one troney car- 
ries a pistol and the other a target in Whleh 
bullet embeds Itself. After the shot the troUoyo ifW 
tire with equal momenta. 

Fig. 6 shows an inertia bar, which la set In ro- 
tation by the Impact of a trolley. Vibrating aprhtga 
ore employed os before to measure the momentum of 
the trolley, and tbe angular momentum of the hnl'. 

Pig. 7 shows the vibrator employed in meaaurlns 
the angular valoclty a fly Wheel. The notion Of 
kinetic energy bSoomea clenrer after a eerlea of meaw- 
uremeata taken with an apparatus Of this kind. 

Mr. O. CusBons, of Manchester, to whom we aro 
Indebted tor tbe photographs used in lllustratittg this 
article, haa adapted the vibrator to a form of At- 
wood's moMilne In which a paper ribbon replaces the 
usual string. The apiHU-atus Is Miown in Fig. 8. 
Excellent results are obtained from this Instrument, 
and Fig. 4 is a reproduction of one of the curves 
obtained from It. 


Self-biiiiiiHHM Matter 

A bout the year 1800 Vinoenslo Caarloroto, a show- 
maker of Bologna who dabbled In alchemy, 
discovered that heavy apar, or barium sulphate, which 
had been fused with other aubatancaa, endtted in 
cooling a blue light, which gradually became fainter, 
but Increased In brightness when the mass was ex- 
posed to sunshine and then brought Into a dark room, 
as If it absorbed and then poured forth the oolmr 
radiation. With the aaeistanoe of two toml acienttsto. 
Caedorolo manufactured i^y ;«f them 
atones, which' were soM all^W Europe 
name of Bologna stones or B#iiwd stones, and which 
everywhere created great aat^ehment 
This property of "pbospbarf^MMe” Is poaneBsed, 
to some dagTM, by many substg^lM* and very strongly 
by certain sulphides Mosses Wlilch exhibit beautlfiff 
violet, green, red, and yellow {thoaphoreacence can be 
produced by heating the sulphates of the "alkaline 
earth metals,” barium, strontium, and caloiiun, with 
minute quantities of sulphates of copper, bismuth, 
sine, and other metals, together with deoxidising 
agents, which reduce tbe sulphates to snlphldes. The 
pbosphoreenence Is excited most strongly by exposure 
to ultra-violet raya. 

Id commenting upon these phenomena, a writer In 
ffecloms Vniveir»um remarks that there are other sub- 
stances which, during their exposure to light, emit 
light which differs In color, or wave-length, from 
that which falls upon them. This pbenemenon la 
called fluorescence. It Is dletUigulshed from phos- 
phorescence by tbe peculiarity that It ceases the In- 
stant the Illumination Is withdrawn. 

Phosphorescence and fluorescence have been studied, 
very attentively, but their real nature Is not yet thor- 
oughly understood. 

Phosphorescence of another sort is exhibited by 
many aubetanees, and especially by the element phos- 
phoms. Here the light is produced by a chemical 
process, a slow oxidation. The light of the glow- 
worm. tbe flre-lly, and tbe countless minute phoM^or- 
eaceat organtsflu of the sea it due to a similar oauie. 
Ths shining of the eyes of many animals at night, 
however, la probably oansed by reflection Of stray 
rays of light ftwn without. 

Decaying wood and other vegetable and animal 
matter, and fiah and pork even while appareatiy 
fresh, art oftea lumlaous in the dark. This ftgftt is 
praduoed by mtorosceplc organisms oalled luml&dl^ 
hselerla, 


Phosphoresesnee is sometimes ev^tsd by meclinlf 
«sl aeilon. Rugar and many other gaiMitaiiidss WttH 
Ught whoa they are crushed or hrokmt to the 
Flnslto. light may be produced ftif , 

Whan arasBlC'oryotaiUses from ■' 

iton.ot eadh orf«tal M goosgtoshMil-hy 

«ioal.-laU#st. '-MMufes <oe«iMslil% 'bRIsfly dff '.Vtimm 
BUlphids kre eikiiioyed to todlo MtotohrMiitoi, ttie' '‘ttWd’ 
•f.-tfUtohse end 
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^ jNicWirer. If ffuMltAionts to ppet- 

t><ioipb0ruR ippean, 

'tn IMtiMito. All th« Inild* of tlt« cUolad noslvar. 

Ittll appltoftttons ot pboi- 

Mid flAonudAnoA an in tfae new fleid of 
vMAlluitbrttr. RoAntgen rsyg wtd tha rayB emitted by 
(mUtMUjtlRW bodlQB prodisee lulnltidBoenca In zinc blende, 
lHirtfHiii>l»tlil(M!7inide. and other zubetanceB, and thus 
tito IMMMma of thefe rar« oan be detected. The fluor- 
eaoiMit floreon. which efaowz the "aklagraph” of the 
iKttieB Af a hand trareraed hr Roentgen rays, to coated 
a^th harltim platl&o^anide. The particles which 
oonlMlute the Mpha ran of radium, and which are 
uhttnatelp tmuformed Into atoms of helium, produce 
little potatB of light when they strike a screen coated 
a^ith sine hlande. laoh bright point represents one 
alpha partfele. In this way the existenoe ot a aingle 
atom waa Srat demonstrated to the eye. 

Hrdivalie Fl^ht 

Q CIRHiT at work since 1905, a clever Italian en- 
gineer, Ing. Enrico Forlanlni, of Milan, has suc- 
eeedSd In producing a remarkable craft. It to a hydro- 
plane' on gulte new lines, snd to now being thorough- 
ly tested on Lake Mahore. 

The inventor has furnished Tfie Car with the fol- 
lowing: 

‘The apparatus has been patented under the name 
Of “AppareeCio Idrovolante” (Aptuiratus for Hydro- « 
planing). In fact, It constitutes true hydraulic Might, 
the apparatus being sustained by ths^‘ water in the 
same a^ner that birds and aeroplanes are sustained 
In the air; that to to lay, by the dynamic reaction 
of the water on the superfleies or planes attached 
to the hull of the hydroplane, meet of these planes 



HYORAUUC FUGHT: SIGNOR FORLANINl’S REMARKABLE 
HYDROPLANE 


remaining completely out of the water while the 
machine to In hctlon. 

“The Idea of using the dynamical reaction of the 
water Is nH now, but vp to the present hae not 
b(‘en applied nrlth aucceee, except what has been 
attempted with gliding boats; in these boats, how- 
ever, the hull dodS not leave the water, but sklnu 
on the surface, which hinders the attainment of 
really high apeeds. 

"The most Important charaotertoilc of the hydro- 
plane to that the reslatance of the water to not de- 
pendent on the speed, but remains constant, and 
to equal to half the total weight of the apparatus; 
the total reststonae to Increased only by a portion 
mce due to the air, a portion naturally pro- 
be sqaare ot the speed. In consequence, 
lip^liilkra ,ln the future should be able to 

Kin speeds of BO to lOQ miles per hour, and ohange 


flcatlons that are being gradually Indicated during 
the trtato it to now undergoing. This hydroplane has 
a hull 32.8 feet long; at the bows and stern ore 
two strong steel tubes, about 11% feet long, fixed 
transversely. At the four free ends of these tubes — 
namely, on the starboard and port sides of the boat— 
to fixed a sort of framework which contains a series 
of planes, one above the other. A glance at our Il- 
lustration will more clearly explain the nature of 
these frames or grids, which somewhat resemble large 
Venetian blinds. These superficies or planes are made 
of hlgh-restotonce steel, the workmanship being very 
accurate, and their size decreases from the top to 
the bottom. 

When the hydroplane Is not working, but to floating 
on the water like any other ordinary boat, the planes 
arc immersed in the water and have a slight horizontal 
Inclination, Immediately the hydroplane, owing to 
the working of the screw begins to move forward, 
the water exercises a vertical force on the planes In 
precisely the same manner as tbe air on the planes of 
an aeroplane; the hull, therefore, tends to rise and 
so diminishes Its Immersion and naturally the resist- 
ance against its motion. In a manner that the sliced Is 
able to Increase, In this way there comes a moment 
when the hull Is completely out of the water. At this 
point the speed rapidly Increases, and little by little 
the various planes or superfleies rise out of tbe water 
oito after the other. When tho maxlmiini speed Is 
l,reacbed, only the bottom planes remain on the water, 
while the bottom of the hull to sixty-flve centimeters 
higher. 

The propeller by which this strange craft is driven 
Is carried on a hollow fin which may b« seen amidships, 
the short propeller-shaft being revolved by bevel gears 
attached to a vertical, intermediate shaft, driven direct 
off tbe motor. 

Although the Illustration shows the 
hydroplane speeding along In smooth 
water, It must not be inferred that It 
can be used only under these condi- 
tions, as a matter of fact, it has been 
tested when quite a 'gh wind has been 
blowing, accompanied by the type of 
short waves one gets In sheltered wa- 
ters, and with perfect success. It to 
also stated to steer very well, and to 
be able to turn In a much Hinallor circle 
than one would Imagine to be tho case. 
The abort outrigger or bowsprit, to car- 
ried to assist the helmsman In bis task, 
as It serves as a pointer 

Prediacovery Photofimphs of 
Espin’g Nova Lacertae 

I N the Aslronomisckc NachrtchU'n 
Prof. B. E. Barnard publtobes a note 
to the effect that on three ot bis photo 
graphs taken with the B-luch and lU- 
Inch lenses of the Bruce photographic 
doublet on 1907, August 7th, and 1900, 
August 22nd and 24th, a fourteenth magnitude star ta 
to be found in the exact position of Esptn's Nova Lacer- 
tw. The star ttlao shows clearly and strongly on one of 
hto photographs made with a e-lnch Willard lens of tho 
Lick Observatory on 1893, October lllh Careful 
measurements of the position of this small star cm the 
plate of 1907, August llth (47 minutes' exposure), 
with respect to sevep small stars whose positions bo 
bos determined visually with a 40-lnch Yerkes retrac- 
tor, give results which agree with the position of tbe 
Nova. It would, therefore, appear that the Nova be- 
fore this outburst for at least 17 years existed In Ita 
present state os a fourteenth mognltudo star. Tbe 
Images on the various plates seem to show that the 
star was perhaps subject to fluctuations of at least one 
magnitude. ... 

Prof. Barnard states 


the 401nch tele- 
scope', of Terkee Observatory the Image of the Nova 
thanwslves into flying machines by the addition of , exhlbtts the sdme peculiarity as Turner's Nova Geml- 


ihs aeoesaary planes (or aerial Bugpension.'' 

After sU ysars of sEperlnuAtlng. Ing. Forlanlni ^ 
now hqnaider that he baa azrtved at fully satisfactory 
definite rmults. The first hydroplane' he tried 
19«6, 1906, 4tnd 1907, Immediately 
exeeltonoe ot tbe new system, but 
were alwaya bkndlcappe^ by tho 
a bad 70 horse-pow^r moUr, 
Another hydroplane, HrM 
Ad 1900, waa fitted wlt^ a 
mdre regularly. Althoufih 
borse-power, and 
this machine at- 
ira per hour, 
totted at present 
VbsAdlittro M9< 'persons aboard 
Fprsona-emd Is 






norum* of 1903,' In having two distinct and sharp foci. 
One of these Images is at the ordinary focus and has 
but ilttle color, being surrounded by a reddish glow. 
The other, equally sharp, and of a pocullarly crimson 
color surrounded with a greenish gray glow, to 8 
ndllmeters farther from the object gdass; the meas- 
ures give Jaduary 8d, 8.9 millimeters: January 8th, 7,6 
mllUmeters; the diSsrenee doubtless being due to con- 
ditions of, seeing. 

Prof. Baibard odds that he has never seen this 
peculiarity In other stare and explains It by the groat 
brilliancy of the ortmaon alpha line of hydrogen In 
Nova Locertss, as to shown on spectrograms made at 
Yerkes Observitory by Prof. Frost and Mr. Parkhurst. 


The SkpoeitioM et Turin and Rome 

O F tbe two expositions to be held In Italy, the one 
at Some commences on March 27tb and the 
at Turin on April 89tb. and both Uat until 


the end of November. It may be a matter of surprise 
that two expositions are to be held at the same time 
In the same country, but the fact Is they are con- 
jointly organized and do not conflict Tho Turin ex- 
position lying in tho northern Industrial region will 
represent inanufacturos and commerce, while the one 
at Rome will bear upon artistic ethnologic and his- 
toric Bubjerts, thus completing the former. Bach of 
these centers thus has an exposition which represents 
one portion of tho progress of the country which 
properly belongs to U. 

Foot Rests and Their DanKera 

F ootstools and other foot rests cause many 
more or loss serious accidents, simply because the 
top of tho stool almosi invariably iiiojects beyond 
Its feet 01 base. Foot rests are used more extensively 
than Is enmmonly supposed. Tbe more or less oi 
namental footstool (Pig l). Is a familiar household 
object, and foot rests of diverse forms, specially con- 
structed or Improvised, are employed In many work- 
shops and factories, not only to support the feet while 


Fig. 1. - The household footstool. 
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Fig. 2.— The delusive bench. 



Fig. .3.— The treacherous inverted box. 

Fig. 4.- A safe foot rest. 
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Fig. 5.— Safety attachment for stools. 
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Fig. 6.— Safety attachment for boxes. 

FOOT-RESTS GOOD AND BAD 

sitting, or one toot while standing, bul to stand on 
while at work, A German engineer, who discusses 
the subject In Dir Dmsvhau, found girls standing on 
piles of two or three boxes In order to tend tall ma- 
chines in a certain factory. In another establishiiient 
a .largo bench, constructed as Is shown In Fig 2, was 
used tor piling sheets of paper The npeinlivi>s ap- 
tteared to delight in stepping on this bench s hi iievci 
It was empty, although numerous falls veie caused 
by the Upping of the bench. Yet nobody look I bo 
trouble to secure the bench ngalnsi tipping In 
such conditions it to not surprising tiuil serious ac- 
cidents often occur. Even a box oc bench of oiiiial 
dimensions at top and bottom 'Fig 3), is apt to 
upset when carelessly stepped upon Mutual bene 
volent societies have Incurred heavy expense through 
accidents of this character 
The only sato foot rest is one whose base is con- 
siderably larger every way than its top (Pig 4), and 
most of the foot rests now In use whether of the stool, 
bench or box type, can easily be made reasonably 
safe by seeurely fastening four beams of triangular 
saction to the feet Or base, as shown In Figs 5 and fi. 
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LiquefiKtion of Nitric Odde 

To the Editor of the Home Laboratory: 

In the luue of January 21«t, there la an article for 
amateura on "Tha Liquefaction of Nitric Oxide,” 
which Aould never have appeared In your colunma. 
Mr Bowen has very unfortunately selected for hla ex- 
pitriment a gas which, until the year 1877, had been 
considered Incoerelble that is non-llqueflable. Ha 
might better have selected the dioxide o# sulphur or 
the dioxide of nitrogen, both of which succumb readily 
to liquefaction. 

In the year 1877, Callletet first liquefied nitric oxide 
by expanding the gas from a pressure of 104 atmos- 
pheres and at a temperature of —11 deg. C- This Is 
a similar method to that for the liquefaction of air at 
the present time. The expansion produces extreme 
cold. To liquefy nitric oxide a temperature of — 93.5 
deg. C. must be obtained, thU being the critical tem- 
perature, a temperature above which a gas cannot be 
liquefied With this temperature a pressure of 71 
atmospheres must bo produced (Olasewskl). This is 
the critical preuure for the critical temperature of 
—98.6 deg C. It le because of not having these ex- 
treme conditions that the gas was thought to be nOn- 
Ilquefiahle. Prof. Dewar has succeeded in both 
liquefying and solidifying nitric oxide 
The experiment cited In your columns Is an utter 
impossibility, for the temperature attained approxl- 
matee at beat —20 deg. C. and the pressure Is that of 
one atmosphere J. H. Obaham 

Professor of Chemistry, Central High School, 
Philadelphia, Pa. 

A Home-made Portrait Attachment for a 
Camera of Fixed Focus 
By Albert S. Gotten 

T he following describes the manner In which a 
portrait attachment waa made for a pocket camera 
of fixed focus. 

A spectacle lens was fastened over the aperture of 
the camera by rubber bands (shown In photograph) 
and a piece of ground glass, substituted for the film, 
was placed In the back of U. The object to be photo- 
graphed was then moved In front of the lens until a 
clear Image was formed on the glass 
The principle Is very simple- The regular lens of 
the camera is placed so far from the film that the 
Image of an object, removed to a certain dlstan<« from 
which the light rays striking the lens ard parallel or 
nearly^, will be formed sharply and clearly. For 
an obi«t, however, within a foot or so the Image will 
be formed bock of the film and conse- 
quently a blurred picture will be the re- 
sult The only waya to correct this are 
to either move the film back to the place 
where the clear picture Is formed or else 
to shorten the focus of the lens As the 
first Is Impossible In a kodak of fixed 
fociw, tlK* last must be resorted to This 
Is IfcconipllBhed by placing' another lens 
<)\er the first, (ho focus of this one deter- 
iiilnliiK, of course, the range of the 
camera. 

The api.roxlmate foci I of the spectacle 
and camera lenses which -I used are 9 
Inches and 4yj Jnebes, respectively The 
first was fastened over the other 1 Inch 
from It, while the object photographed 
was 9 Inches from the camera 
The first portrait attachment which I 
had I bought for that purpose, but Its 
focus was so long that an object could be 
brought no closer than 3 Va feet to be pho- 
tographed with distinctness, so I made 
the Attachment above dsacrlbed. This has 
not only worked with remarkable dls- 
tlnctnesB, but permlteA me to get u halt- 
alse picture of the object (The "Bllllkln” Is 5 Inches 
blgli, while tals picture Is m Inches.) 

In order to get a photOgtrmph of tha, camera with Its 
attachment. It was neoe«grjr ([gr It to take It’s own 
picture, hfitether eumert MB plritlUiWe- This waa ac- 
compliahed by placing It 4^ IntM Mi a mirror and 
lotting the aiA expose twp nliihilg. 


quent letters I hare received from dlflereot quartare 
of the world, laqulrlng how the writers might OOH- 
stmet InexpeaslVely tor themselves telescopes, I ven- 
ture to oontrtbote a few sentences to this Journal. Lljte 
your coatrihutor, Mr, MelUsh . (TBontm-mf: Akwioak, 
October 1st, 1910)1 1 have made several large Inatru- 
menta, whloh have given much satisfaction. But 
since very large teleeoopes are dlfflcult to make, par- 
Ucularly lor thoae who are Inexporlencsd, It te my de- 
sire to explain merely how I have made a amall 4j4- 
Inch reflecting telescope at a very trifling expenae. The 
entire coat has not much exceeded one dollar. Being a 
lawyer by profeiaion, it has been only during spare 
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I N view of 'ttm Newt revival of Interert whl^ kW ^ 

1 taken place th aetroaemical studies and of the Ire- Algsppear aad untlt M 

^ , 
whudi is like a gray tab dust, ^ Ugm /Slbem-.t ' 
quarte 0f water, stir It thorini|«ir fW a ^ 
then let U rest for tO seoosda m 

pour oft all the water, and H ke fhml M PAW 
the coarser or heavier emery i*tW We Wt. llssp M W 
Itself in a email Jar or bottle, add lake} tt ;”l», li” 
Then stir up the water whkih wes ppudri off, Ipf d 
• mlnnte or two. and sllow the tolxtow tt atwd a 
minute. Then pemr off the mm moHv 
fully, and mark the maery left In the DottOld 
Continue thus, only allow Uquld to regt, After the 
seocqid thne ae toUows: Three mintttea, 7 mldufds, |0 
mlnutee. and 1 hoar. la tlda vrsT the last snWrp «U1 
be of the finest poMdlile dharaehstv and the>lt«i|Mi wlU 
be of a ruddy color. The hwt eBSerjr wiu be 
Grind about 10 mlnutee wltk oaOji grade, ^ftnnliMr 
with No. 1, and by the tlmo No. » ha# IM «ie 
■urfaoe of the glnas should be okfulsl'^ fins, and 
without either bole or scratch, fikobld such not be tha 
case, sstum to a coarser grsde of emery, and use it 
until the tudes made by the prior grade aw wntoveiL 
When No. 6 Is finished, the idass should be almost 
transparent I 

Now on top of the glass cementod to the hedch. POuT 
some melted black pitch; wet thli upper %1SSS sad 
precB It on the pitch, so that the euiinoe of the plfoh 
may take an impression of the fans of the tipper f ‘ 
Trim away the pitch where It Is larger than Om | 

Then procure 1 ounce of Jeweler’s rouge (It ,| “ 
known as the red oxide of Iron), lay a small q 
of it on the pitch, wet It, and revolve ^ « 
on it diligently, 
of the upper gtBsa,ts,.| 
further temtuM 
Now try It wiDiont Its ‘ 
as inuBtratfid, gnd the 
quite distlnotly. It wll 
urement be reached 
8-foot focus, and tp 
surface of (ksjdaos 
luch, and bi 

as the Foucault 
to explain 
of an; 
genera 
water, 

•trengl 

Twenty-five gratae nltr 

ounces water. '.tlriN;; iBrtiiMi||iJ|j|^ uhtll it first 
blackens, then lutipliis atapPPPw'iiot quits) clear 
Ogata. If It beeomis .clear aipbte. add a few gratae 
more of altrate of^ silver. Than dissolve 16 gratae of 
ohemlcally pure eauatlo potash flu stick form) in fi 
ouncse of water. If lx k with, Up nitrate of silver, wa- 
ter. and ammonia. All will tunllflihSk. Then e|i|d slowly 
drop by drop smmonia sgstn, li^d It will begin to clear. 
All the while stir it with s pl«w of food or glass 
rod. Then add a smaU illutton Of silver 

and water (10 gratae nitrate and f^ndespoonful of 
water) until the liquid which wM nearly dear tegtas 
to get a Httle daHer or ruddy. Lay 
aside. Call this soluUon A. Make solu- 
tion B thus: Bix ounces pure water 
(boiled), 1 teaspooaful of white sugar, 
l teaspofllntul of pure alcohol, 3 or 4 drops 
of nitric acid? This grows hotter sa 
ta grows old. To solution A add i 
spoonfuls of ^iftloa B, and put^ It, b 
saucer^ Btlr rapidly for o— ^ 
Them taimqrse the i 
News, so thdt this dil oti 
Immersed in the llqidd. 
tntautee &e sliver will be sBan 
adkertog to the glase. tn about lOf i 
dtM the gtsse will be Milly covered v 
it mpy be withdrawn. Let « 

-wfilsr ms on the allNr face C~ 
fid# ’a few miiidtes,' and' a 
edfd ta dry. At t 
ihall piaos of flat 
' 14 t' - - - - 

WiwMit. Gold 
jlMNlruHterad I 

Portrait taken with a poshat eaiMn. TbeewsMn taktaglfffdwn|l^^ 

hour it will be found that the upper ghkaS Is consmrstt ThS t#';! 
while the lowsp one hii beoraie convex. * : , 

* Now wet ihs.durfees of the uppe glam 

quickly the wet Ml WAhfe aifelN«llhsM> > 
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Tcettag the focus of the refieetor. 

moments in the evenings or mornings and on holidays 
that I could give attention to this Interesting recrea- 
tion. The flrat teleecope I made took me about a year, 
the last only a few hours. 

First, to make a 4j^-lnch reflector, It is necesaary to 
procure a piece of plate-glaes 4V4 by 9 Inches. With 
a ten-cent glass cutter cut this across In the center, 
making It Into two squares each 4j^ Inches square. 
With the glase ouP-u- draw a 4\k-lnoh circle on each 
square, and with a iew scorings of the cutter into the 
glass Id various places outside the circles, and also 
the help of a pair of pliers, the surplus glass can be 
cut off without much trouble, and the circles left In 
quite 8 presentable coudltlon. By running (hedges 
on a grindstone, the clrcumferenoes of the circles 
may be made both smooth and fairly true. 

Now cement one circle to a comer of the wos-k 
bench, and to the other cement a large cotton spool 
or similar piece of wood A piece of a cyttndrloal 
curtain pole inches In diameter and 8 Inches long 
will do. The cement used is merely pitch— common 
black, hard pitch. On the surface of the disk of glass 
cemented to the work bench lay a half teaspoonful of 
sand, emery, or carborundum; If emery or carborun- 
dum, use grade about 40. Wet it allghtly, and rub 
one glass on tbe other, by keeping the motion cross- 
ways across the lower glass, so that tbe upper glaas 
crosses the circumference of tbe lower glass about 8 
Inches bock and forth. Keep moving around tbe bench, 
and keep revolving the upper glasa by the handle, so 
that never twice will the two glasses cross one another 
in the aame direction. By this Irregularity of move- 
ment comes tbe regularity of figure. In a mlnut«,»or 
two frqpb sand, etc., will be needed; and by one-half 
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to MI7 MClo dwlnd. With this airangemuit OD« 
may dlraot tiia auabaan i^ih tar sreater eaaa than 
vlth the alufle itn^i^t tube. 

Anyone may make this devlee with common paper 
mailing tubea, the parta to form the elbowe being 
glued at the edge*. The inatrument is well worth 
the time spent In making it; and with 'the window 
shades drawn to darken the room as much as possl- 


A tfhystes, it is diOoHlt to uaderstand how a 
«c»hif{b,ilia ib« hun with an ever-lnoreaslng 


aiyh^, ft^nt being drawn Into It by the tremendous 

tomii 

TM mtloii ol the oomet rdative to the sun can 
he flmstrated la a ample manner with two perma- 
ncot nfffin***- One magaat may be made of a etraight 
pisha ^ wire 8 hMhea long end Vi of ea inch 



ImproTcd opeidoecope. 


ion* ani iSi « an m?h dla»eter-the e*aot alee U not ^ found an interesting source of 

hUpoctant Both must be hardened and magnetised ae smuaement. 


•tnmg aa pomdble. Htwend the longer magnet like a 
eompaea nsadle, by a fine thread tied to the middle, 
and ast it swinging through a wide angle in a horl- 
■ental ptase by means of the other magnet held in the 
hand! As the north pole of thg suspended magnet 
B#iagk. say, from Wt to right, bring the eouth pole 
of tm sbortsr magnet held borlsentally In % hand, 
to n posMloa just bsneath the plane in which the sue- 
psadsd magn^ hi swinging, so that If it continued to 
swing in that plane, Its north pole would paae over the 
sontb pole of the magnet held In thejiand. If the 
souOi pole of the magnet held In the hsM la brought 
too near to the plane of the swinging magnet, then 
the two poles will be drawn together. On the other 
head, it the south pole of the magnet held in the 
hand Is not brought near enough. to the plane of the 
swtngiBg magnet, then the north pole of the swinging 
magnet will paas the eutlonary eouth pole with only 
a slight deflection. If the south pole of the magnet 
heU la the hand la brouidit to Juat toe right distance 



pmn the plaos of toe ewlngtag magnet, then the north 
fciie of toe swinging magnet will deecrlhg an approxi- 
mate arc of an ellipse around the south pole of the 
magnet held In the hand, passing nulte close to It, 
but not touching It, as toe comet paeees around the 
sun. The pole of toe ewlnglng magnet moves with 
an accelerated speed ss It approaches the pole of toe 
stationary magnet, and with a retarded speed as It 
recedes from It, in accordance with a almllsr law to 
that which acoeleratee and retards the oomet In Its 
path around toe sun. 

The flrat few attempts to perform this experiment 
will probably result ‘in failures, but a little patience 
Is sure to be rewarded with success. I did It the first 
time by accident, but since then have repeated the 
aiperliaeat many times. 


A lladiifld fsmii of the OpeidogeoiM 

By C. B. Boame 

I N studying toe vlbraMona of forhs or of membranes. 
It la St great Interest to the axperlmenter to mitoa 
thosd^ vibrattohs optically apparent. , 

4m opeldosoope-Hio called by Prof. A. B. Dolbear, 
devised too tittle appantue some yeare ago— pro- 
tilfir a. abhpjd device for prododlag that effect. It 
OMmts cC a nibe of Un or paper several Inohee long, 
wm * wmmbmne of very tbih ralMtlr tied over one 
epd, to the cantor at which la jiflued a small bit of 
looiltolMdsflO ahoto; oaemlghto el he ie diametw. 

If iioar the wladAr to such a way as to 
• small supbsam to tod white waii of toe 
tosh ahtoieff dltteetoB notes into toe open 
t ehsacee aui describee harmonic 
^ to the pltto of toe voice and the 
I of the mstohraoe. At <»e pitch 
ie vit htoalfliiit tfae. agsto a wtdl-d^ed 
a aipito> hOd twitotoa a figure 8, var^ipg 
<tod to», loovemeat of toe 

IBM sto^ device, toe 



m makward and 
tm 'Suahsam to 
tUM hoidtoctos 
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In a Bcbool room provided with a belloetat, the 
effect would be enhsnoed. 

An EaaOy Made Leyden Jar Charger 

By H. B. Dailey 

U INO before he has acQUlred the necessary manual 
kill to warrant an attempt to build for himself the 
somewhat dlffloult influence machine, many a youthful 
electrical enthualaet hse at some time or another felt 
the longing to reproduce for his own benefit at home 
some of the fascinating experiments he has seen ex- 
hibited in electrostatic physics. 

To such It should be Interesting to realise that 
many of the moat beautiful and instructive of elemen- 
tary demonstrations of static electrical phenomena are 
among those that require only the single charge of 
a imatl Leyden jar for their presentation. Physiologi- 
cal effects; toe puncturing of refractory materials, and 
other disruptive manifestations, such as the breaking 
of tightly corked glass tubes filled with water through 
which the discharge Is passed; ignition of gunpowder 
and volatile fluids; momentary Illumination of inter- 
rupted conductors ; chemical union of oxygen and hy- 
drogen In the gas pistol; toe ringing of static electric 
chimes and various other Interesting illustrations of 
electrical attraction and repulsion; simple experiments 
In HerUlan waves; theeo are but a few of the pleas- 
ing experimental posatbllltles of the Leyden lur and 
its atngle charge. 

The simple arrangement here Illustrated will charge 
a pint also Leyden lar to a high potential In a few 
moments. The apparatus requires no machine work In 
Ita construction and can be built In a few hours with 
common tools. 

A Strip of plate glass 8 x 88 Inches, with parallel 
edges Is supported at Its ends upon shouldered cleats 
attached to a suitable baseboard, the glass being eleva- 
ted about 2Vi Inches above toe board. An amalgam- 
coated, chamois-sklD-covered, , rubber block adapted to 
be moved back and forth by hand along the glass, car- 
rise a pair of insulated collecting combe which gather 



Davies far ehargiaff Lsyden Jars. 


frloUooal electricity from toe gisss, transmitting it 
torough an oscillating rod to a Leyden Jar standing 
a short dlttanoa to one side of toe toarger. The body 
of the rubber block la formed of two superposed pleosa 
of soft wood, each % Inches thick and 4 Inches wide, 
faavlag a leaflUi aUghtly greater than the width of 
the gUM plgto. Tbtn hardwood guide pieces 'Mihaped 
as In too Illustration, attached to the ends of toe 
rubber blocks guide toe movement of the latter by en- 
gaging toe edINa dt toe baseboard. 

The cotlectlai oeaibe are uarrled by a rectangular 
Uwttlattng strip of plato glass measuring 8 x 10 Inches 
wbtck Is clamped at Ita middle across its narrower dl- 
measton betutaea toe two halves of toe rubber block, 
the tnwer hi^ at whlto Is ebauacled transvereely to 
veto!** tfe* ^ wumitor oemhs consist ot t«« 
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rows of downwardly directed metallic points reaching 
nearly to the glass, attached to the under sldea of 
the parallel limbs of a U-shaped loop of itout brass 
or copper wire, which Is botind to the ends of the 
Insulating plate with two or three tightly drawn bands 
of half-inch silk ribbon. 

The poInU, which are placed about half an Inch 
apart, are made by soldering short common pins by 
their heads to the collector rods, the rows of points 
being slightly shorter than the width of the friction 
glass on which the rubber glides To keep the comb- 
loop from slipping off the ends of the Insulating plate 
amall holding clips made from rectangular strips of 
thin sheet brass, bent Into U form, and measuring be- 
fore bending % X Inch, are soldered round the 
body of the comb-loop at the point where the binding 
ribbon Is to be applied, the ends of the clips extending 
a very short distance upon the surface of the Insulating 
plate. Thick shellac varnish Is applied to the inner 
surfaces of the holding clips and the binding ribbon 
applied over them, after which the Insulating plate 
Including the ribbon is well coated wltn shellac which 
renders the attachment permanently firm. 

In making the friction pad, two tblcknesses of cham- 
ois skin exactly the size of the rubber block are laid 
upon the block's under surface, a piece of tinfoil, of 
the same size is placed upon these, and a wider piece 
of chamois skin Is drawn tightly over the whole, 
brought round the edges of the block and fastened 
with sraall tacks. The tinfoil within the pad is elec- 
trically connected with the hand-knob on the top of 
the rubber block through a narrow strip of tinfoil 
shellacked round the end of the block and along Ite top 
surface before the guide-pieces are put on. The pad la 
now charged with a thin coating of friction machine 
amalgam made adherent to the chamois skin by means 
of a very small quantity of lard applied to the rub 
ber Amalgam from the back of an old mirror answers 
fairly, but It Is much better to buy a small quantity 
of the regular kind from makers of laboratory sup- 
plies 

A 4-lnch piece of ^ Inch brass tubing soldered verti- 
cally on the bend of the comb-loop carries a slender os- 
cillating rod which extends out horizontally between 
the ball-tipped prongs of the forked stem of tbo 
Leyden jar The nearer end of the rod torminates In 
a %-lncb metal ball provided with a vertical stem 
which turns freely In the tubular socket. To prevent 
the escape of electricity Into the air the terminals 
of the comb-loop, oscillating rod, and jar fork are 
protected with smooth brass or leaden balls, and 
all projecting angles, and sharp corners are care- 
fully avoided. 

A few movements of the rubber along the glass 
charges the Jar which may then be detached from 
the apparatus and Its charge used In any desired 
manner. 

Au excollent Leyden Jar for this arrangement can 
be made as follows Secure a tall tumbler of thin 
blown glass and coat It within and without with tin- 
foil to about half ita height, attaching the foil with 
shellac varnish nearly dried Put several ounces of 
fine shot Into the tumbler to give It stability. 

Stand the forked stem vertically In the shot and 
pour molted paraffine into the tumbler to within 
Inch of the top of the tinfoil coating. 

If plate glass is not available for the a||Ba>'atU8 
double strength window glass Is equally effective 
electrically, hut should this be used the friction plate 
should be supported In several places with vertical 
pieces of glass tubing lot Into holes In the baae- 
board 

Like all machines of the frictional type the present 
apparatus roqulres the dry cold weather of winter for 
its most successful operation Warming the friction 
plate and occasionally stirring up tbo amalganBon 
the rubber add considerably to the machine’s ef- 
fectlvuuosB. 

How Clouds Get Their Fringes 

T yndall used to explain to popular audiences, 
with the aid of a brilliant experiment, that the blue 
color of the sky Is owing to fioating particles of In- 
visible dttst that break up and scatter the short waves, 
which are the blue waves, of light This, as has re- 
cently been pointed out, occurs principally at a great 
elevation, where the atmospheric dust is extremely 
line, while In the lower regions of tb<' air. where the 
dust Is coarser, the scattering affects all the rays, or 
colors, alike The brilliant fringes of <'loiifl8, seen 
nearly in the direction of the sun, aie largely due to 
duat, which especially accumulates In the neighbor- 
hood of clouds, and refracts the sunlight around their 
edges. 


A Correction 

T HB article on the Unique Wind Vane and Elec- 
tric Indicator, appearing In our Issue of January 
ajst. 1911, was prepared by Mr. James L Blackmer, the 
oomtrootor of the Instrument, and not by Mr. Frank C. 
Porklna. 



Curiosities of Science and fnventiian 


A Toy Gjrooof^ic Monorail 

T he mystery ot the top, which has lu recant years 
been taken up by the practical technical roan, and 
put to various uses, such as the euldlns of tortasdoes, 
the balancing ot a oar on a monorail, the prevention 
of the rocking of a vessel in a seaway, etc., Is no less 
attractive to the small boy Howcvoi, should be have 
tired of the common form of sclcntlllc top, hla inter- 


pearl gray leather and weathered oSk. The YavoMav 
easy chair, ths parcel racks, and evan tha lamp 
bracketa and the ebandellera, designed after a mlasloii 
bell, rttnlad one ooastantly ot the Padrds and their 
work. 

The details of oonstrurtion do not dlfler widely 
from other modem osrs except that this one la larger 
and more coatly than the average. It has a langth ot 
76 feet, and weighs 138,000 pounds. It Is 
constructed on a solid steal trams with a 


0.S7 inebi wMtta «f )Nies, 9<a ie*: imiith ^ 
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l.t9 laches In average tetogtb. iMa 
I s 0J4 Inch in dlemeter, cetaprlMB tiieipe;M Its 
wtndtbgs are subdivided Into gto MeU<Mlj6. eadl With 



center beam of steel running the length of 
the car underneath, as a reinforcement to 
prevent telescoping. 

Curioiu Geyser In Florida 

A bout tour or ave years ago. In the 
vicinity of Orlando, Florida, a natural 
sink, which Is some one hundred feet deep 
and forms a amall lake about two hundred 
yards across, became obstructed, thereby 
causing about one thousand acres to he 
Hooded. 

The numerous lakes which abound in 
the vicinity of Orlando overflowed Into it. 
Many ways were tried to remove the cause 
of the obstruction. A diver with dynamite 


Gyroscopic gymnast on a spiral moaoraiL 

est will no doubt be revived by a recent innovation, 
balling from England, which is pictured herewith. 
This consists of a sort of monorail car of very simple 
construction, which will travel around a spiral track, 
or any other form of truck provided for It. The 
familiar gyroscope whtMiI Is mounted In a frame, upon 
which is the figure of a gymnast At the bottom ot 
the frame la a roller grooved to fit the spiral track. 
One flange of the roller, however, Is ot slightly larger 
diameter than the other, us shown In the detail view, 
and on this projecting flange the shaft of the gyro- 
scope wheel boars Owing to the eccentricity of this 
contact, the shaft as it rotates serves to drive the 
roller. Thus a steixlown friction gear, lu which the 
reduction of speed Is very great. Is produced lu an 
excsedlngly simple maimer The wheel U revolved 
at high speed by tbe usual method of wrapping a 
string around the shaft and whipping It off quickly. 
When the roller Is placed carefully on the track, the 
shaft of the gyroscope wheel resting on the larger 
flange of the roller causes the device to propel Itself 
along the track The manner in which tbe figure 
takes curves and travels steadily uphill cur downhill 
without upsetting is very puzzling and Interesting, 
and makes a very simple demonstration of the prin- 
ciples upon which roorio-rallroads operate. 

Misflion Style Observation Car 

T ub latest departure from old-fashioned Ideas In 
the construction and decoration of railroad cars Is 
shown In the sccompanylng photograph of a car built 
in the Mission Style. This Is an uhservation coach 
which recently made Its Inaugural run over the 'kite- 
shaped track” of the Santa Fe system In Southern 
California 

As this country was the scene of the labors of the 



should tie reminded of these early (olonlsts, not only 
In the nrchltocfure of the homes and public buildings 
of Southern California, but evtla in the design of this 
luxuriousePbservation ear. True to the spirit of mis- 
sion architecture, there Is a certain anflstlc simplicity 
about the fittings of this coach, WhhA Is paaslsd in 


was sent down, and several charges were ex- 
ploded, but proved of no avail. It wae sug- 
gested that pipes be driven several hundred feet, to 
try for an underground passage. ff^s was done, and 
proved a success. 


A curious geyser in Florida. 

So tbe lakes, which number thirteen within tbe oor- 
poratlon limits of Orlando, are brought to their normal 
water line It was toon discovered that for sevoraj 
miles around Orlando these pass 
ages existed some four hundred 
and fifty to five hundred feet be- 
low the surface of tbe ground- 
The water level at Lake Fairvlew, 
some three miles out, became toe 
high for the trvtck gardens, so a 
ten-inch pipe was driven about four 
hundred feet deep. Tbe water In 
the lake at the present time 
about five Inches above the pipe, 
which Is driven In the border 
the lake. Every six minutes a 
thirty-five toot gusher is formed- . 

and delivered. It la probably 

caused by air rushing dbwn the 
pipe with tbe water and collecting 
natural chamber to a gmter 
preeeure than would be produced 
by tbe head of water because of tbe 
jnomentum ot the flowing water. 

When the pressure reaches a orttl- 
cal point It stops the flow of water, 
reverses It, and rashes out with It 
up the tube. 

A Miniaiare Eiefltric — u. i nj p i . m 

O NE of the tineet electric motors , »g a atoewwm • 

ever buUt wm recently coo- ■ 

structed fay M. 4. Trevbt at Bellevue, Vrteee. «« flttor a attonttotts IlllWb ^ ^Id , 
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ring, the dimensions trf. ths. Induotor tMtold .» - umt Ui Um J ^ i 


Oaaqtlsto sisetrk motor only half an Indi Mflli. 

288 turns, and yield a useful length cX BVi feet Tbe 
commutator comprises six plates kapt together by two 
Ivory cohes and Insulated by six sbonite plates, the 
whole being secured with an hexagonal nut on a 
brass tube forced upon the shaft. The leads are con- 
nected to minute terminals, the commutator diameter 
being only 0.1 Inch. Each of the brushes consists of 
two plates kept together by three riveted crosi-etays 
and greased permanently against tbe commutator by n 
ring, screw and spring A piece of ellver— In the place 
of the carbons used In actual practice— serves to effect 
the contact. Tbe dimensions of the brushes ere as fol- 
lows. Length, 0.12 Inch; width, 0.04 Inch; height, 
0.03 Inch. 

Tbe brush-holders are adjustable, connection with 
them being made by perforated screws. Tbe steel 
abaft Is 0.08 inch, and tbe bearings only 0.016 inch in 
diameter. The motor In full operation usee up 0.3 
ampere with a tension of 3.B volts, viz., an energy of 
0.7 watt. Its total weight is but 0.24 ounce avolrdn- 
pols. 


A Son Btih in the Snow 

W E have frequently beard of Eskimos who have 
enjoyed divesting themselves of all clothing 
and taking a aun bath In tbe snow. Oocaalonally wo 
bear of white men who claim to enjoy such a bath. 
Whatever doubts we may have bad heretofore have 
been dispelled by tbe accompanying photograph, 
which abowe the mountain climber, Paul lutinwald. 
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SgrlfeMMW D. 

F vm p«0»le reatiM th» raagattude of 
tbe OoTonnaant’s ywtag* atninp indus- 
try. It Inu tnmn to proporttoni -srbloh 
tbe mind finds it dtfflottlt to frssp. So 
great Is the damand for postace sumps 
that a (oreo of sereul hundred men and 
women is kept working all tbe time to 
make and issue that seemingly insigni- 
osnt article of public oonsumptlon. If you I 
will consider that a sheet of 100 stamps 
only welgbs mwut as much as two blank ] 
sheets of ordinary paper of the same slse, | 
and that it takes about SSO tons of paper, j 
about 236 tons of ink, and about 376 . 
tons of gum to make the supply of sumj^ 
for one year, you may begin to realise 
the vastnees of the sUmp business; andj 
it Is constantly growing. The postage 
etampB were, at one time, all sent fronij 
the Bureau of Bngraring and Printing— 
where they are made— to the Peat Office 
Department, and then Issued to the var- 
ious postmasters all over the United 
SUtes, as ordered by them. As the Is- 
sues grew rapidly, the task became so 
great that tbe officials decided to avoid 
the unneceeeary handling Involved in 
ceudtng the output to the Poet Office De- 
partment. So It was arranged that tbe 
Bureau of Bngravlng and Printing should 
Issue tbe stamps directly to the postmas- 
ters, and they are now being sent out at 
tbe astonishing rate of about eleven bil- 
lions (all denominations) a year. This 
Is equal to about tblrty-one millions a 
day, which la equivalent to twenty-one 
thousand a minute, or about three hun- 
dred and fifty per second for every sec- 
ond In the year. In this era of progrci- 
elveneaa, when the Inventive mind Is on 
tbe alert in every branch of buslneas, 
there have been Invented a number of ma 
chines for affixing postage stamps to let- 
ters, BO SB to save the time and trouble 
of tearing off, licking, and paatlng the 
Stamp of tbe letter. These machines are 
very small, measuring only a few Inches 
each way. They cut the stamp loose from 
tbe coil, moisten tbe gummed surface, 
paste It onto tbe envelope, and at tbe same 
time count the number of stampe used. 
All the operator has to do Is to place the 
envelope In the machine and then strike 
the letter with one hand, the machine 
do«« the rest. When he has ftolshed 
stamping letters, he looks at the Indicator 
(sr register) to ascertain how many 
otgmpa have been 'spent. For use with 
tkta machine (i^bloh Is of great conve- 
oMum to pidvmte oonoema) the stamps 
mwt be furnished in stripe only 
stamp wide and rolled up In a oolL The 
deafaw to use these maoblaes created a 
dsmaml upon toe'Gov«mmeiia>:to prepare 
and bwue stamps i& toU*. Mr. J. B. 
Malph, XHrsotor of the Bureau of Bn- 
HWdBr and Printinc, wlehlng to accom- 
Wbltto the puhlto to the fntlMt extent 
pSdMtoahle, -nndertook to prepare stampe 
(Mf ifltotottaShtnss, suflMmit to meet thf> 
dflhiliyd. At flidt it wnt not a vtry dlfl- 
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tached to an ordinary office table. An- 
other operator takes tbe long tape of 
Btamps which is being made by posting 
the strips together, and winds them on 
this reel, until she has five hundred or a 
thouaand stamps, os desired. Until very 
recently this was the only method known 
for colling postage stamps, and, at first, 
was quite adequate to meet the require- 
ments. But the demand for stamps put 
up In this form is growing at a remark- 
able rate. Mr. F. Campbell, who Is In 





charge of this division, tells me It has In- ^ 
creased about two hundred per cent in 
the last year. The Increased deniatid for > 
rolled stamps Is the result of the introdiu 
tlon of Improved methods for aptilyliiK 
Btamps, and It Is the Judgment of Mr 
Ralph, the Director, that within a year 
or two colled sumiw will bo universally 
used by the Post Office Department. 

Thirty operators are employed on this 
work alone But with the advent of some 
new automatic separating and coiling ma- 



Fknat vtoir of stomp esUint maebine. 

Auroiuiic MUPsmi amo goium« 


chines, Invented liy Mr Hcnjamln Stnk- 
iiey of the Bureau, If is expected that It 
will soon be iKJsslble to flU all orders 
promptly 

Kor these inRchlnes, the original shoot 
of two hundred stamps is jn-rforated as 
before, but Instead of being < nt into 
strips, it is cut only once, crosswise of 
the perforations. Thlo leaves the half 
sheets ten stamps wide and twenty 
stamps long. These half sheets must be 
pasted together endwise before they are 
:o the machine. This Is done on the 
long tables shown lu our first Illustration. 
Sheets of manila paper of the same width 
not quite as long as the half sheets 
of Btamps have ton labels printed on them 
so as to correspond with tho ten rows of 
stamps, and on the opposite side Is a 
strip of gum running crosswise of the 
sheet Tliese sheets are used to make the 
core on which tho stamps are wound and 
also for wrappers for the individual colls. 
Before the sheets of stamps are carried 
to the pasting tables they are arranged 
according to the size of coils to be made. 
If colls of five hundred stamps are to bo 
made, a sheet of the manila paper labeled 

five hundred is put down as a starting 
base, then twenty-five sheets of stamps, 
another sheet of manila paper, then an- 
other twenty-five sheets of stamps, and so 
until enough are piled up to fill one 
of tbe large spools for the machine If 
rolls of one thousand stamps each are to 
be wound, sheets of manila paper labeled 
one thousand are used and then fifty 
■beets of stamps are placed between them. 

The operator at the pasting table takes 
the sheet of manila paper off of the top 
of tbe stack of stamps and places it to 
her left, I e , between the spool ami the 
aluminium bar which extends across the 
renter of her table She then takes the 
first sheet of stamiis with her right hand 
and slips it under this aluminium bar so 
that the end of the sheet Is even with the 
opposite edge of tho bar The next step 
Is to attach tbe sheet of stamps to tho 
manila pajier In a slot under the alumi- 
nium bar Is a small cylindrical tank about 
two inches lu diameter and five Inches 
long. This Is fitted with a small siamge- 
flat wick one-fourth of an Inch thick 
and one inch wide. The tank in filled 
with water and then closed, and the wick, 
which Is fitted lu It like an ordinary 
lamp wink, extends up far enough to 
touch tbe bottom of the aluminium bar. 
The operator then— while holding the 
stamps In place with her right hand — 
takes hold of this tank with her left and 
pulls It across the table txiward her and 
then pushes It back. The wick thus mois- 
tens a strip of the gum all the way across 
the end of the sheet This Is then slipped 
through and pasted onto the sheet of mit- 
nlla paper The next sheet of stumps Is 
taken and treated the same way and then 
pasted onto the one which has Just passi-d 
through. As this Is dune they uio uouiid 
on the large spool at the end of the table. 
When this spool Is filled It Is ready for 
the automatic, collet 

As will be seen hy the accompanying 
cute, this machine Is ver\ compact, but 
It is capable of doing a laige amount of 
work. One of the large spools from the 
pasting tables Is ptit into the maelilue, as 
shown in our lllustiations 'The last 
sheet put on the spool Is manila paper 
and this is started through the machine 
—which Is equipped with nine rotary 
knives — and Is cut into strips of the same 
width as tbe strip of stamps. Tbe ma- 
chine has ten spindles, each carrying a 





small reel flanfed on one aide (tee our; 
second Illustration). On these reels the 
Htuiiips are wound. The end of the reels 
are split, and each Is fitted with a ratchet, 
HO that anyone of them can be turned by 
hand without moving the spindle The 
machine Is threaded, as It were, by taking] 
the ends of the manlla paper which baa 
been started through, and putting one of 
them In the split end of each reel and 
turning It until the strip of paper is 
straight. This makes the cores for thei 
first colls of stamps. The machine Is then | 
started (the motive power being electri- 
city) and almost before you have had 
time to realize what Is happening, the 
second sheet of manlla paper is seen 
Ing through. Indicating that the ten colls 
liave been completed. The machine 
then stopped and with a ])alr of eclssors 
the stilpe of paper are severed, leaving 
a certain length of gummed strip extend- 
ing from each coll This is wound up by 
band and pasted down, thus making a 
wrapper for the coll After the coils have 
all been removed from the machine, the 
ends of paper left In it are threaded up as 
before, thus making the cores for the 
next ten colls. 

At present the Qovernment has only 
one of these machines and three pasting 
tables, but more are being built. The 
four operators which It takes to handle 
theae, are colling as many stamps 
twenty-two workers could make by hand, 
thus saving (12,000 to (15,000 per year 
to the Government. 

The machine has a capacity of twelve 
hundred colls of five hundred stamps each 
In seven hours. The cost of Installation 
Including the three pasting tables Is less 
than (1,000; therefore it will save sev- 
eral times Its cost In one year. 


The New Trade-Mark and Patent 
Treaties 

fpHB United States Senate on February 
* Sth, mil, approved the conventions 
adopted by the Fourth International Con- 
gress of American States at Buenos Aires 
and signed August 20tb, 1910, relating 
to the protection of trade-marks and pat- 
ents. These conventions which were pre- 
pared by the United States delegation, 
for which the Commissioner of Patenta, 
Mr. tSdward 13. Moore, was the expert 
attach, were adopted, after a most thor- 
ough and exhaustive consideration, dur- 
ing the closing eeseion of the Congress. 
Their adoption was of course subject to 
ratification by the various governments, 
and the United States Senate Committee 
on Foreign Relations has had them under 
consideration for several months, but the 
treaties were not made public until the 
8th Instant 

The following are the more Important 
articles on trade-marks 
Article II — Any mark duly registered 
In one of the signatory States shall be 
considered as registered also In the other 
States of the Union, without prejudice to 
the rights of tlilrd persons and to the pro- 
visions of the laws of each State govern- 
ing the same. 

Article 111— The deimsit of a trade- 
nmrk in one of the signatory States pro- 
duces In favor of the depositor a right 
of priority for the peilod of six months, 
so as to enable the depositor to make the 
deposit In the other States. 

Article VI —All (luestlouM which may 
arise regarding the priority of the de- 
posit or the adoption of a trade-mark 
shall be decided with due regard to the 
date of the deposit in the State In which 
the first application was made therefor, 
Article VII — The ownership of a trade- 
mark Includes the right to enjoy the ben- 


by tlu IfttwegUd pgity U MOfirdiaM 
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offense is oomaltted. 

Article IX.— Any peraon ta aay of the 
signatory States shaU have the rifftit to] 
petition and obtain in any a the Statee, 
through Its competent jadtejhU aathorlty, 
the annulment of the regtstrattoa of a| 
trade-mark, when he ahali have aiade ap- 
pllcaUon for the regtetratkia of that 
mark, or of any other mark, calculated 
to be confused, In such State, vrith the 
mark In wboee annulment he la Inters 
ested, upon proving: 

(o) that the mark the registration i 
whereof he soHoits has been employed or 
used within the country prior to the em- 1 
ployment or use of the mark registered 
by the person registering It or by the 
persons from whom he has derived title; 

(h) That the registrant bad knowledge 
of the ownership, employment, or use In 
any of the signatory States of the msrk 
of the applicant, the annulment whereof] 
Is sought, prior to the use of the regie- 
tored mark by the registrant or by those 
from whom he has derived title; 

(0) That the registrant had no right 
to the ownership, employment, or use of 
the registered mark on the date of Ita de- 
posit; 

(d) That the registered mark had not 
been used or employed by the registrant 
or by his asalgns within the term fixed 
by the laws of the State in which the reg- 
istration ehall have been made. 

Article X. — Commercial names shall be 
protected In all the States of the Union, 
without deposit or registration, whether 
the same form part of a trade-mark or 
not. 


same ttm io ^ 


thereof and the right, of assignment ko protect Industrial ptwerty. In 


or transfer In whole or In part of Itn 
ownership or Its use In accordance with 
the provisions of the laws of the re- 
spective States. 

Article VIII.— The falstfloation. Imita- 
tion, or authorised Use of a trade-mark, 
as also tne false repreedntstkui as to the 
origin of a product, shall be prosecuted I 


-Article XI. — For the purposes Indicated 
In the present convention a Union of 
American Nations Is hereby constituted, 
which shall act through two International 
bureaus established one in the city of 
Havana, Cuba, and the other In the city 
of Kio de Janeiro, Brazil, acting in com- 
plete accord with each other. 

Article XII. — The International bureaus 
shall have the following duties: 

1. To keep a register of the certificates 
of ownership of trade-marks Issued by 
any of the signatory States. 

2. To collect such reports and data as 
relate to the protection of Intellectual 
and Industrial property and to publish 
and circulate them among the nations of 
the Union, as well as to furnish them 
whatever special Information they may 
need upon this subject, 

8 To encourage the study and publicity 
of the questions relating to the protec- 
tion of intellectual and industrial prop- 
erty; to publish for this purpose one or] 
official reviews, containing the full 
texts or digest of all documents forward- 
to the bureaus by the authorities of| 
the signatory States. 

The governments of said States shall 
send to the International American Bu- 
reaus their official publications which 
contain the announcements of the regis- 
trations of trade-marks, and commercial 
names, and the grants of patents and 
privileges as well as the judgments ren- 
dered by the respective courts concerning 
the invalidity of trade-marks and pat- 
ents. 

4 To communicate to the governments 
of the Union any difficulties or obstacles 
that may oppose or delay the effective 
plication of this convention. 

5 To aid the govemmenU of the lig- 
natory Sutes In the pr^ratlonr of in- 
ternational conferences for the study of 
legislation concerning industrial prop- 
erty, and to secure such alteratiolu as it 
may be proper to propose In the ragula^ 
tions of the Union, or In treaties In force 
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8. To inveaUgate eaaee where trade* 
mark!, deelgu. and indnstiial modeU 
have failed to obtain the recognitton of 
rsglstratlon provided for by Mile Oonven- 
tlon, on the part of the anthorlttee of Any 
one of the States forming the ualon, and 
to communicate the tacts and reasona to 
the government of the country of origin 
and to Interested parties. 

9. To cooperate aa agents for each one 
of the govemmenta of the signatory 
States befora the respective anthorlttes 
tor the better pertonnanco of any apt 
tending to promote or aooompllah 
ends of this convention. 

ArUole XIII.— The bureau astabUshed 
In the city of Havana, Cuba, Shall have 
charge of the registration of trade-nuuks 
coming from the United States of 
lea. Mexico, Cuba, Haiti, the Domlnleaa 
Republlo, El Salvador, Honduras, ffloara- 
gua, Costa Rloa, Guatemala, and,i^ama. 

The bureau eaUbllehed In th^ eity of 
Rio de Janeiro shall have<«baijie'- of the 
reglatrdtton of trade-marks comtag from 
Brazil, Uruguay, the Argentine Republic, 
Paraguay, Bolivia, Chill, Peru, Ecuador, 
Venezuela, and Colombia. 

Article xrv —The two international 
bureaus shall be considered as one, and 
for the purpose of the unlfloatlon of the 
registrations It Is provided: 

(0) Both shall have the same booke 
and the same accounts kept under aa 
identical system. 

(b) Coplee shall he reciprocally trans- 
mitted weekly from one to the other of 
all applications, registrations, communioa- 
tlons, and other documents affecting the 
recognition of the rights of owners of; 
trade-marks. 

Article XVI. — The govammente of the] 
Republic of Cuba and of the United SUtee 
of Brazil shall proceed with the organiza- 
tion of the Bureaus of the international 
Union as herein provided, OMn the rati* 
ficatlon of this oonvention by at ' least 
two-thirds of the nations' belonging 
each group. 

The simultaneous eatabllsiunent 
both bureaus shall not be neosnary; c 
only may be established If than be the 
number of adherent governments pro- 
vided for above. 

Article XVII.— The trsatles on trade- 
marks previously oonotuded by and be- 
tween the signatory jMpiss, shall be sub- 
sUtuted by the presont oonventloa from 
date of Ito rattiteaHon. as far as the 
relations between the slgaataiy States are 
concerned. 

Article xyin.- The ratHkatlm or ad* 
heeton of the American Statw to the pree- 
ent convention ihaU ho eommonlcatod to 
the Govemmant of the Arfehttae Repub- 
lic, which shall lay them before the other 
SUtee of the Union. These 
tlona shall take the place of 
of ratlficwtlons. 

The followiitg are tka more impoftant 
arttclea on paMRs: 

Article II.— Any perseim who sliid) ob-j 
tain a patent of Invention IQ any of (he 
signatory States shall enjoy la saoh ollj 
the other Suies aU the advaniatise «hieli 
the laws relative to patstaU of teveiRUoa, 
designs, and ■ industrial mA^ edn^ede., 
Consefittently, they Shall haik (he illilrilt to] 
the same protection and MakhMtr Msdl 



oerleds can' 
acts perfonnsd 
by other deposthi 

the lavendon or » ^ ^ 

sale of copies 

Article IV.-Vhan. wtHStt iiho 
fixed, a person shiai have Iwd 
tions in sevend l^tos for the mUkt (it 


«uch conferences take plaos. toe tUrectofA 
of the bureaus shall have, the UWht to ft^ve reguWly . 
tend the meetings find there to egprM^for a. Pdtottt.of 
their opinions* but not to vdtS. ‘ ‘ ' ’ 

6. To present to the govemmeats of 
Cuba and of the United States Of BdtoU. 
respectively, yearly reporU of todlr ta* 

Dors which sbaU he coBUDualoatsdM thol 


from patenta thmi applied for shall he 
Independent of each other. 

They shsU algo be Indepeade&t tjR the 
rlffhts arlelng under patents obtained for 
the same tnventloa In oonatrlw not iHto- 
tlee to tola oonventloa. 

Article V.— tjdestlone whlto nay arise 
regarding toe priority of patents of la* 
ventlon ahstli be decided with regard to 
the date of the appaicatlon for toe ro- 
speetlve patents In toe couatrlee la whlto 
they are granted. 

Article VI.— The foUpwlni iheH be 
considered as Inventions; A new manner 
of manufacturing laduetrlal produeta, a 
new machine or meehaalcal or 
apparatus which serves for toe manufao* 
tore of said produota. the dlsoovery of a 
new Industrial product, toe appUcattoa of 
known methods for the purpoee of sw 
curing better results, and every new, 
original, and ornamental design or model 
for an article of maaufaotore. 

The foregoing shall he understood 
without prejudioo to too laws of each 
State. 

Article VH.— Any of toe signatory 
States may refuse to recognise jiatento 
for any of the following oausee: 

(o) Because the Inventions or disoow 
eries may have been published la any 
country priCHr to the date of the laventlon 
by the applicant. 

(b) Because the inventions have been 
registered, publiehed. or deecribed in any 
country more than one year prior to too 
date of the application In too country la 
which the patent Is sought 

(c) Because the Inventions have been 
In public use, or have been on aalo In 
the country In which the patent has been 
applied for, one year prior to the date of 
said application. 

(d) Because the Inventions or disoov* 
erieS are in some manner contrary to 
morals or laws. 

Article VlII.— The ownership of a pat- 
ent of Invention comprises the right to 
enjoy the benefits thereof, and the right 
t or transfer It In accordance 
with the laws of the country. 

Article IX.— Persons who incur civil 
or criminal llablKtlee, because of injur- 
ies or damage to the rlghu of Inventom, 
shall be prosecuted and punished in ao* 
oordance with the laws ot the conntries 
wherein the oOenee has been committed 
or the damage occasioned. 

Article X.— Coplea of patents oerttBad 
in the country of origin, aocordfog to 
too national law thereof, shall be glvon 
full folto gnd ersdlt as evldsnee of the 
ktght ot priority, oxeept as stated to Ar- 
ticle VU, 

Article XL— The tisaues rriapi(ag to 
patobte ot Inventtaa. destgaa, or Indus* 
trial models, previously entered foto ho- 
Jiwuen toe conntries subscribing to toe 
present oonvoition, shall be mtpswedisd 
by thewame from the time of Ito tojpeto 
tlon In so for as the mtotfons heUfosn 
the aUmatory .fi 


righto, prortded tosy cnfolfly wttJtl tos] 
lawa ef each State- ' 

Article llL-^Any; 


I t^ustrial medel to 
of inafctog.'toeSslS^i! 


and 'an«er'''t|to'(;rtMfto'M''i|to^^ 
totrt 


. ,TaIhbly of Bwato' -'rglSMtoi^-r^i<-«r " 
wllht Bdjudicstoi . toitohto* 

a reissue, repuri^'to 'toi " "■ 
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an 

IM >;ii^o 
‘0»~ lt»ttixt Ofltaa tm. a 
pAu ,1|||^/1^1a ««>^<' 

l(fir:>ppl*tog 

tor Vk »')tk)i fiM^tot^rtter. 

«r IntwftBWMii dater- 
vOaM # liBVdr of Hdloelanr. upon tbe 
dtpwtdi^ iba tha Sol^jr appUoatton that 
tha iDi«litlhB had not boon oonoelvad by 
i.'^; ^tn^.i«rt- fbe ffllliif a tba Hola- 
olgiir wpttnUkm. ThemuiKm Sober, to de- 
l«)ra||IMd loMMUBMot the Holaolaw patent, 
mmA pt 0 noatton of the ibuuntner^B 
judgai^: nhieh being denied, he ap- 
peglMt P the toamtoer In Chief; which 
b^ dialed, he appealed to the Oom> 
niiaatoner of Patenta; which being de- 
nied. hf auwe^ for a rehearing before 
the Oodanlmioner; which being denied, 
he anpeaM to tbe Dietrlct Court of the 
Diatrfet of Columbia; which being de- 
niod, he petitioned for a rehearing in 
thf Poart of dppeala of the Bletriet of 
Oolntthta; which being denied, he pre-' 
eented a petition to tbe Supreme Court | 
of the tlntted Btatee for a writ of certio- 
rari; which being denied, further dltar 
torr etepe were taken in the Court of 
Appenie and before the Commiaaloner of 
patente. Thia caae ie brought for dam- 
agna in delaying the Inuanoe of the 
Hotaelaw patent The court held .that] 
the oomptaint did not state a cfuae of ! 
action for the recovery of damaaec, be- 
eauee apeciflo damages were not alleged, 
and (he cage, if maintainable at all, waa 
ene In the nature of trespaae on the 
caae tor Infury and damage to plaintiA, 
and the mere poetponement of the term 
of ita monopoly waa not neceaaarlly to 
Ita detrlaoent 


BioiinriT PdttPTtp nrrxntain. 

-- S**?*" «r« npfti to all patanteM. The 

STfii ,1.^ IjJHt'i'tvC by cpeclaT amaselMnt 
Vrltli thf* Inv^ntufft. Tcthui on apoUfttloii to the 
AdTfrtiHing lM*paptiarnt ot tbe 0ctMMnvio 
AMVU1C4N 


toelM Patent Office «0I ba tommi ia4ba geteeMAa 


Brief NotM Conoemiiv InreRtioos 

A EeawrkaWe Cekwideaee.— A patent 
attorney whoee firm baa Washington ot- 
floea, vouches for the absolute truth of 
tbe toUowlng story of a remarkable serlM 
of oOincidencea In connection with two 
applications for patent Tbe attorney 
had two clients of the same name. For 
the sake of tbe story, we will assume that 
the name was Unwood, One Unwood 
lived in Washington and the other in 
Cbloago, and both were personally known 
to the attorney. The two Llnwooda, al- 
though not related, resembled each other 
personally, both physically and temper- 
amentally. They had appllcatlone (or 
patent pending at the same time for dif- 
ferent Inventions and both tbe applica- 
tions were placed In interference, the 
party Interfering with the Washington 
Lipwood living in Chicago, and the party 
Interfering with the Chicago Unwood 
living in New Torfc. In neither interfer- 
enoe was teatlmony taken. In both in- 
terfereocee tbe cgsos were settled by tbe 
agreement of the partlee, tbe agreement in 
each case being tbet one of the parties 
ebpuld take tbe right- to use the inven- 
tion tor a restricted purpose and tbe 
par^ taking tfa^ right for the resUrtoted 
phfl^ ip oach case wap Unwood. 

, Nepr feloiir MllUng Patents. *~'rwo> 
Cttltod States patents were lesaed Febru- 
ary 1P07, to a fOaident of Wgrbrldge, 
SngtaaH|l, tor prooeases of milling flour 
whtoh arp thonebt by potoe to ho of much 
laWpilninoJn tbotolUing art Both pat- 
ontp>tpp^ to the addltton. of water to 
atoek er'flonr to 
tko'^i^af^ ”o< a 'epfPy pf water. One of 
ilw'!l|Meka fa for akroeew it phtoh the 
«^,ik.9aaafl4, 0iir^hA a«,ftt Mila, 

^ aa It ‘toMpea , from tiio 'toils 
WA ia 'Pm piaaod' 

I lOfi 


Fertalolng to Apparel. 

■WAt.T. RACK.— M. LowsManiN, MaMen, 
Maiu Thin Invention erovlOei a rack tor 
hanglbg .-oata, huvios combiDed tberawitli a 
box rereptarle for a bat and hansine devlrea 
for i-nnea and uinbrollaa, and bmaboa for uao 
tor itoth coat and hat ; provldu a hat recep- 
tac-li- to br uwd In an elevated poaltlan ; and 
provldca ineaaa for openlus and cloalns the lid 
of the hat receptaclo. 

•r OeMml iBtMwet. 

DENTAT, MATBIX CLIP.— O. H. Bbamnon. 
Cainbrldge, N. T. The Improvement provtdea 
u Iiiuldins ring for retaining the moldlnf ma- 
terial need In ubtalnlnf a t«at Imprraalon of a 
tooth ravlty, or a plaatlc fllllns material, from 
aproadins under tba (um and to adjacent 
teeth ; provldea a clamp for retaining the ring 
In operative poaltlon; and providea a Caaton- 
Ing device for the clomp, which will allow of 
the bite or occluilon of tbe uppor and lower 
dentnrea to l>e taken while the appamtua ie 
In poaltlon and without dlaturblng tbe same. 

BT'BlAf. VAnr.T.— J. BKaiMC., New Tork, 
N, Y. Thla Invention relates to a subterranean 
Brave vault, which la adapted to receive one 
gtr more bodlea and protect them from vermin 
and seepage, it provides a vault with an up- 
standing nauge or ridge arranged around tbe 
opening, whereby any surface waters are pre- 
vented from dowlng into the interior ot the 
tault. 

TORPEIX) OR BOMB.— W J. TokKBitu, 
New Orleans, La. In this patent the invention 
Is an Iniiirovement In torpedoes, sheila, bomba, 
or the like designed for use In blowing up 
vessels or other objects ; and the Invention has 
for its purpose to provide a novel construction 
which may bo attached to the object to be 
blown np and subsequently exploded. 

OXYOKN OBNERATOR— K C. Bsaouit. 
Shreveport, La. An object In this caae la to 
provide a portable generator which will auto- 
matically generate gas as fast aa U ia con- 
sumed, and In proportion to consumption of 
tha gas A further object Is to provide a de- 
vice which can be used with a cartridge for 
generating the gas or with an aniUlary device 
for generating the gas by means of heat 

PBOCE8S FOR THE MANlTrAmiRB OP 
BOUJBLK solvents,— < 1. Naoroa, O. Dn 
Mabssc, n Naciisin, St.-Ouen, Seine, and T. 
P. Taaax, Paris, Prance. The present invention 
relates to new product* derived from alkali 
sulfonate* ot c<<rtatn olla and chlorinated hy- 
drocarbons of tbe ethane and ethylene series 
and their proe<'»« of manofaeture These 
product* posaea* over the solvents already 
known and eiuployi-d, the advantage of ahmt- 
lutc solubility In water and a stability wbteh 
(termits of their use in Industry for the most 
varied purposes. 

I IMBTABLK NAIL AND SCREW HOLD- 
I NO CABINET — P. A Bii.lstonb, Findlay, 

I Ohio. This Invention provides a cabinet 
Iwberetn the packets ore readily varied In their 
capacity ; provides for sasembllng tbe struc- 
ture rtfildly and r0Bdll.v , provides means for 
eolinpaing the structure to fsetutate the pack- 
ing or trans-shipment of tbe same; provides 
a conitructlon for the pocket* wherein t« 
aiMlded edge* which may rasp the skin of tbe 
ll«<r»on extracting articles from the pocket* 
Und which may prevent the extraction of the 
articles. The cabinet may be conutructed 
from sheet metal. 

HsrAvrars anA Tool*. 

PILE HANDLE — Vltl.hi*u B. Wawkxl, BUT 
Warren Street, Brooklyn, N Y. The mor,- 
particular purfWHe In this Invention 1* to pro- 
vide a type of handle a* shown In the engrav- 
ing, in which one part 1* sanvablr relatively 
to tbe other movable imet carrying the Sle, s» 


that the latter can turn Independently of the 
handle, It relate* to tbe provision ot a tubu- 
lar member n-volubly mounted In the handle 
and adapted to hold a piece ot comparatively 
Roft material, such as wood, into which the 
die shank Is driven and thna held rigid in 
relation to the tabular member. 

noBE eoirpLiNo.— J s Wi 
Inmbta, Ncv. The object here la to provide a 
iWopUng whloh may be quickly couMCtod sad 
diaeoanected. by pulling tbs seettons aUalgfat 
away from each other, thus avoldlhg tbs dla- 
fHluaattgus of tPisttng the hose, anfl Ktatuia 
to amdsttt lock is provided for provunttog 
todflttfai digODSagemeatt. 


at Itn outer terminal a device tor keep. 
t the rain, while permitting a free clreu- 
muon of air tbrougb the conduit, tbe said de- 
vice being HO constructed that it may he 
placed In tbe wall of a building with either 
at Its closed longitudinal faces uppermoHt with 
eqsally good results, so that the mechanic In 
Installing the device, however careloM he may 
be, will bo certain to make a proper toiiuec- 
tlon bctwihtn oiM-nIngs of the receptacle and 
the atmoaptaere beyond the rondult 
CONVERTIBLE CHAIR.— A. Rxismam, New 
Y'ork, N. Y. Tbe iimrv particular puriioRc In 
this invention 1* to provide a chair fraiue with 
rockers which may be awung lulu two different 
normal poaltlons, ho (hat tbe chair as a whole 
may be used a* u rocking chain or an sn ordi- 
nary chair, the device being provided with a 
neat movable Into either of two uoriiial posi- 
tions according to tbe form auumed hy the 

ataehlDM and nisrhanlcal Devices. 

DHEDOE— W. T Sain, Seattle, B'nsh. Mr 
Saials improvement pi-rtnlii* particularly li, 
devices connected with the carriage for teiii 
pomiily locking It automatically at one end of 
the track, and for releasing It automatically 
when the bucket 1* raised , also to means con 
nected with the carriage for supiHirllug the 
bucket whila dumping, and traveling back on 
tbe track. 

CBNTKIFDCIAL PUMP— J. L IIkaijj. Alo- 
mogordo. New Mex. Pur pumplug purpowH, 
nse la made of a casing provldwl with n pi-il- 
phvral chamber, a rotor mounted to turn In n 
casing, deRectIng wings on the rotoi , and 
blades or valves mouut<<d to turn with the 
rotor and adapted t« guide the How of water 
or liquid to be pumped The pump Is adapted 
to operate in either of two dlrcetloss 

SHOE POLISHING MAntlNB — E P 
Ilnc-KBU, New York, N. V In the present 
imtent the object of the iaventor la to pio- 
vld« an efficient inachlnn fur (Hillsbltig IhuiIh 
and shoes, In which the polishing brushes, 
cloths, or buffer* are actuated by suitable 
niecbanism which In turn is operated through 
the movement of the fmit support under the 
Imposed weight and downward preaanre of the 
foot. 

TRAVELING CONVEYER- B. M Ci ark, 
Webb City, Mo. This machine removes fall- 
logs when plh-d upon the ground, or sand, 
etc, the sanm lielng taken up bv a conveyer 
properly formed ot Ih-Us with bucket* at 
tacW, and by which the mnleilal Is delivered 
Into a chute and dIscbarKcd Into a ciir Op- 
erstlvo parts, save the inr. are mounted upon 
a wheel-truck adapted like the car to run on 
rails. Truck wIim-Is are geared with the same 
motor that drives the cony<-ver prii(*'r, gear- 
ing for tbe wheels being reversible, so that 
tbo machine may be driven forward or back, 
'riie car may be run up to, or moved awav 
from tbo conveyer propi-r, as couditlons n- 
qulre. 

WATER PURIFIER FOR K’E MACHINES 
- J. J ScuuaUK, Wat-o, Texas This machine 
Is adapted for the purlReatton of water for 
artifleial Ire making, but Is ndnpled also foi 
tbe purlflratlon of water for iiiiy pin pose 
There Is but llttlo waste of water Ui this 
rystem, none In fact except when the filter Is 

INDICATING DEVICE— c N WiSNKB, 
Mempbla, Tenn An object In this Invention 
j* to provide a dcvlee wbUh mav be manipu- 
lated by nn operator at a central station so 
H* to display visllth- signs for ludlciitlng 
values and locations, thereby dlsiienslug with 
tbe neecMsIty of the custoiiwry ticker now 
u«'d In most brokers' office*. 

Prime ntoTars and Their Accessories. 

VAIjVE GRINDER J. Y PoRTBR, Jr, 
Knights Key, Fla Tbe ohjeet of the inven- 
llon shown In tb< llluatratlon ts t<> pnivlile ii 
gilnder fur grinding vaHes and their i«<at*. to 


one ot the bole* being 
Iters, the prong* being 
e holes In the valve, a<* 
{ depends In the bottom 
ud tile reniolnlng prong* 
o till' ri'iiialulng hole* 


ROTARY ENGINE — F 
ton, Texas The Inventloi 
tlrulsrly to that lipe of 


eoutrol the di-lleerv of motive fluid to tie 
pocket* tn the outer easing, ami In order to 
do this, hi' piovldes the slldtng hhide* or pis- 
tons with valves, whlih ale uieehunleally op- 
erated during the niuvemeiit of thi' rotor 

VARt tltl.E HORSE POWER GAH EN- 
GINE \ M I.K(.*|, Highland, N Y The 
object In this I'Hse Is to piodiiee n gas or 
explosive engine e/lileh may lie arranged In 

the eiiglm- Is construetecl In aueli a way that 
Its hoise power can lie regulated not oul.v I')' 
regulating the amount of l•xploalun charge, 
hut also by regulating the explosion chamber 
itself 

Hallways and Tbclr Accesoorlea. 

RAIL JOINT -.1 M .TiiiMiKVSKN, New York, 
N y, Tlie Invention pertains to rail joints, 
the more particular piirtmse being to provide 
at the Jiimtlon between loiiseiutlve inlls a 
puli' of fish pistes so shaped, pro|iorlloned and 
iirrauged, us In coiiipeDsati' for wear of the 
phili's and of tho rails, In such manner that 
hv tightening the plates rehillK- to the mils, 
the latter enn he pcrlodlealb hnieeil up and 
den <1 a* If new, 

STOCK GUARD— B P FoHTun and H V 
BrKVKN*. East Chattanooga, Tenn The Inten 
tion In this case is to provide a sluek guiiiil 
for rallwiiyH and the llki', to pri'M'nl nnliiiuli 
(Min walking along the trneks and being strm k 
hy trains For the purpose mentioned, use I* 
nmdo of a platform having spined members 
and pIvotalH mounted on a tie, and a plidiet 
barrier mounted to swing outwardly on tho 
plotform when osc end of the sann’ 1* moved 
downwardly 

EMERGENCY HLIDK VALVE ACTUATOR 
FOR LOCOMOTIVES - K 1' Basaman, Pltts- 
tou, Pa, It la a eommon oeeurreme for Ibn 
piston stem of the valve joke of one ui both 
of the steam slide valves of a loeomoflve to 

break while ni iiiuU, long de- 

hivs iDcldcnt to sending a inesseiiger on foot 
to the nearest station lo telegraph for an- 
oiher engine, or in disionm'etlug the broken 
valve and running the engine on one side 
until n point Is reiii'lied where another loco- 
motive is lo be had This Invention uver- 
eomes such delay* 

Perlalulng to Recreation. 

PLEARFRE RAILWAY. J W, BotiRK*. 
Ooicheatei, Maas The Inveiithin pertains to 
an nmiiseiiieiK devlie of the pleasure-railway 
Ivpe. In whhli the pleasure-seekers ilie given 
II lolliug, Jolting ride Jn n sig-sag dipping 
manner calculated to give all the excitement 
required The device Is simple In conslrm- 
thm, and both exciting and fascluatlng In 

Pertaining to Vehicle*. 

TIRE MOLD. -Josn-it W Tiimvi-r, East 
State Htrei'l, I'leuton, N .1 The mold Illus- 
trated herewith Is foi uae In iiiriiiB aud viil- 
eanlxlng tho outer euslngs of pnenmatlc tire* 
or tbo like; and an object of tbe inventlnn Is 




to provide a devtre which will permit a hard 
cure ot the tire casing at tbo trend, where 
there Is the grenteat amount of wear, and 
which will permit n soft cuie at the sides of 
the rasing, where flexIhllUy la iieiessary rim 
di'vlco Is Intended lo he offlelent In ois'iiillnn 
and eusll) manipulated 

STATION INDICATOR II ^^•^nl• New 
York, N Y. This Indicator is fee use „i, 
passenger veblelcc*, to lliforiu iMiHsengers as to 

Hie name of the next sincecdlug pin 

station at which the vehicle will ntup It Is 

eR|>eclBll,T adsptHhlc for luis nail I* of 

a form particularly dc'slgneil lo he neciired In 
ItosItlon tranavcrMcly of the i ui iicljacent the 
eelllng therwif, wherehv lie Informsthm Im- 
parted by the liiillcutoi mnv be rewdlly seen 
by persona at etthi'r end of tbe car 




faMMUflNa commv wa OAmSBltMeUiNi a perfect fit between the valve asd It* 
|MaCpi^-wtil^at.iA B. BtoltoO*. Hswloeat For thte parpoia m> !• made of • ten rent* » 
tojMt la tofitoM to to Jahato kavlat depmsUng pronm, asm of the tat- Ltentoe i 
pNMfp, • Wffittto^ ttotott’-tw Md« loager tow toe oUwn, and a valve' {SIT 


Nots. — C opies of any of these patenl* will 
be fiimlahed bv the 8i'i«KTirir Ambbil'an for 
ten rent* earh. Please state the name of the 
patentee, title ot the Inveatlon, and dote «( 


Pkintn IDKKTIMOAITOR Thm* chapter V. HoHmi-fllee or TyptuAd’Skw Chap- the TOlium, a praetio* whtab hM Jmw «i< ilk* jk 

Uhku. By Pradartck A. Biwtoy. yj^ MoeqnltMH , Chapter VU, Mwiqnltoea sniAtMt aerrloo In (WtenniDlaf tba Bntta Of 

ton: The Wor^tar PreaB, IHO. Malaria, Chapter vill, lloaahttoee and ipedee and in loeathw dnbleiw matariaL Wflt 

12mo.; 118 PP. Price, |2. lellow rarer ; Chapter IX. Flnae and PUauej another object haa been t? pBieu* tha atadp ^ 

i« wonderful poeelbilitlea of Dnaer print chapter X, Other Bleeaaee, Uoetly Tropical, treea In foreat arraa leait aflwtad by dW lA* 

oatiirca" have Iona been retwgnlaed by for- Known or Thought to bo Tranemltted by duetrlal drUlaatloo. and therefore, fo pMb 

orlinlnal departmenta, and the eyetem la (niecta. eaploratlona Into tha remoter parta of tlM State, 

(Miopted by police, aecret eerrlc»-. United Intbodcction TO THtBMODT«iUltO» frontier eettlomenta. along noiintaln 

•« erniy and navy, and banka, Ineuranco g q, £ miK or through the vlrgto foreat ItaeU. "M 

;)Bnlea, lemd rompanlea, eecret eodetiea, loo no Llat nrina tS Vanoourer, botasloal ” 

.11 line, of bnelncae, wbe», . perfect aye- - . “L*’. ’ knowledge of the natlre tree, of Callibnila haa 

of identlUeation le nocoeeary, are j'on- treated in thle bo^ I* opo which , aiireueaed In formal and rather abort ixfXl 

-ina thle eyetem with a view to adopting P«rh«pa more than other, a ecrupu- ,ng,. 

This cabaueUre tre.tlee was prepared, **!.®“* cation of range, although there hare baeB occa- lU V I 

•1 the eupervlaion of an expert, from »«*"»'’'* '‘“O'"* ambryoUigy to aaort 

mipplled by Mr, Henry Rlcbardeon, the to give full attention to all funda- hletology of a few apedee. Mr, Jepion <*»■»«< 

I of the MaaaarhuHettM Bureau of Criminal mental pulnta In a book which ta a aroall com- performed a notable work In bringliig ”»***? 

tlllentlon Thle eyetem of daealllcntlon la P*** •“ Intend.'d not only to Mt forth the to|pitj,or jp one rollime an account of tho treok 

imlonnlty with that In uae by the BrltUh l>rl»"'lp'ee of thermo <l^amlcH but al eamo ^ oaltlornU which repreaimta with high ac- 

rnment central offleea. United State, gov- t" «'" " "‘""7.'*“ e l '. ’! ruracy our pre«.nt knowledge of their taaa- SJISlto 

umt. aud the varlou. police departmenta “to geographical dlatrlbntlon a hdac i 

he United Htatee , It eoutalne original and *« enifliie* ring problem. To tbo engl- oommiml 

able data for flllng finger print. uecring .tndeni, however, who a. a rule may MXNinB. By Wllhwlm (WwaM. 

’ HI,Zd“'nennlg'" lllliSTT' Otfo’' Sm- C 2!?f.iSl'cbe 
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Into which It I. divided. I 
"Flindamental ('oneppte and 
la devoiMl to the .Indy of 1 
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some of the principal t; 


the live chaptera | IRIO 

• the' aemnd Theao biographical atudtea may be regarded 
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^cnneldemthm 1^1 of a um. of prime Imporunce. The 
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,/nm Paints anii Paintino Matkbials. 
By W, O, ycott, C E Chicago; Tha 
Modern Painter, 1910. 8vo.; 498 pp. 


■riie blographle. In the with ••Hoperhealed Steam.” and the last. U.- dl.tlnguUh^ mm of a nation the men wte 
en, and may tm n-garded voted to -Flow of Steam and Oaem,” will , the prop... of 

tall, of Urn live, of the «erv, a. a tilting Introduelton to the more de *"'>• «' • ♦« 

Aondere. however, why .0 tailed study of the turhine engine N.mmroua ^ 7**"^ *! . T"** T' 

i. Sir Benjamin Baker 1. example, are .catlered through the book, and ^ ’’TTT 

•wl««er Benjamin Baker," .hinild prove a very valuable feature Tabloa l>"*0o^ of a proot'M of conaclooa devel- 
min Baker’, part In the of constant, relating to ga«e., wator and steam, "l"”™‘ To be aiJM, 

i'ortb bridge was as great and a table of live. fig, ire logarlthaas are ap- »ha paycho-phyMcal condition, which 

■oWler Also why Brunei, p.mded at the end of the volume, *» develop Into a great man are 

le greatest Hngll.h engl- HvoiirH* Bv D H voHmtary creation, but h* do" 

Is not made tbe subject Mn maintain that there are far more potmtlally 

Bargey. ^M.. M.D. Third edition great men born than are over permitted to 
Philadelphia aud lAindon: W. B. uxsert thomselTe. If, therefore, tbe biology of 
) PAiN’nNO Matkhials. Saundera Company, 1910. 8vo.: BB6 rhe ipeclea were more exactly known, Oatwald 

C E Chicago: Tha PP. Prlea, f3 bellevea that It would be poaalble to eliminate 

r, 1910. Svo.; 498 pp. Thla work I. In It. third edition aud re- those Injurloua Influencaa which prove the de- 
1 tills liiHik Is built com- uulres no Iniroduitlon I(» general excellency atroctlon of many a poaalble genius Naturally, 
ly to the rt'vlewer The has been preserved, and certain wclluna deal- our aystem of education must l,e first retormeA 
th “the physical lest of Ing wUb subjeet. In which markiol progress has and it la in the school that Ustwald would 
isideved In order the sev- been made of recent years have been brought flrat begin to apply bis system. The man whom 
alnts, classified ad-nrdliig up to date. Oatwald critically con.lder. In tbe light Of hla 

, magnesia, barium, alu- Tk« bw,k devotes separate chaptors to aiieh theory are Sir Humphry Davy, .lullua Robert 
(I and oiganlc mutertala topics a. Air, Ventilation, Watei ; Hewage Meyer, Michael Faraday, .Instus Liebig, ChariM 
not strlclly falling under Dl.piisal: Fond and Diet: CToibIng; luduatrlal tierhardt, and Herman llelmbolti. ^ch one 
urn dealt with, such as il.vglvno . Hcbonl Hygiene, Hygiene In Army of these great men of science la discutaed 
ids of paste. A concise and Navy, Idslnfi'CtUm . and ao forth. Both pretty much on tbe aame plan. In almost 
he anucces of raw mate the treatment and .rrangement of tho 8ubji>et every caae, the odentlat'a ancestry Is Inquired 
ring iinn’eases. and the 1. excellent, and the tsKik .hoiild find a spbnre Into, his early education and tbs Infimncs of 
of Interest In cotincclion of the gicnte.t iitllltv, not nnlv as a manual hla school surroundings examined, his natnral 
III. and other material, for the student, but aleo In the enlightened bent of mind indicated, and the manner la 
'ful set of tobica ta ap- home and In the hand, of men In various call- which bis native gifts were fostered or re- 
good Index, but we itilsa Inga who may have occlon to consult a work larded. 

a” footnote of the "Table The .tatein. nt 1. made on page 6 that about MlHUry AluSl 

to iwauin- revidlun. We five per c>n( of tUe oxygen rontnlniH] tn the clopedla Of MlUUry Art and 

eltJng pf)lnt of a faK li air Inhaled by tbe InngH in absorbed i^hls of SclanceB. SOtted Oy Ueut. Mn* 

emperature at which the oours,. 1. an erroi of c*,.reH«lm, The oxvge,, Von Alton in coUaboratlon 

..ume the gaseous form" ah.orl..d .mount, to file la-t cent of the vol- BUmerOUi OfflcerS. ConUlUjUg 

Pt«-ar. to unfortunate ume of air Inhaled A. an example accom- numerous printed and colored ptotM, 

eclglil III what aeem. to panic. Ihl. alatemenl, and the relation, an- charts, plans, and figures In the t«tt. 

eorrocilj «et foriii In the example, this error Berlin: Dcutsches Verlagshaus Bone 
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ipsny, 1910. 350 pp ; A Manual op Pbrsonai. HyaiBNE By nnd riott* begin with "Dsungsrel" and 
8 Price, 11.90 net. American Authors Edited by Walter '‘“f Z ‘7 “<"» 
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An iNTHoiircTioN to Zooi.ooy By Robert 
W. Hegner, PhD New York The I" 
Macmillan Company, 1910. 350 pp ; A Manuai 






161 Illustrations Price, |1.90 i 
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I'l.e fourth .vlltlon ..f this very admirable ^he tblrtlelb Inatalmsnt has some sxcsBsnt "fcri5sfcB.^.d: 

Ik retain, all the virinea of the earlier ,„,„r Illustrating the fiags of various 

xea and 1. Impiovi-d bv th.- addition of a ....riods LIRTR OP SSAMllWARTIimsrma 

nl..r of new feature. Including a eecilon 011 LIRTR OF MANUFACTURCRR. 

Uostnre" In III,, section on "Phy- HaZELL’S ANfnJAL, 1911. LOBdOD I Hasell, .■ggtg'LijiTi; "t MtMtfwswia la an.tjna».a|i. 
else" there has been Introdueed an WatdOn A VlDOy, Ltd., IBll. Iptslat Into nen^td le i.rdsr at jrloss rSSs ^ 

[irewntatlon of a system of horn., The iwenty-ssventh volume of Hasoll's An- awTsaiM *i:;?sr«.wW 

Another veiy Important addition mini Is a remarkable record of the mao and WMMKBnBSMSnBBaaSBRPMMMiBpinBalnm 
T by D, 11. Ilergey, MD, on 'Tto- movements of the ttme. Hero are not flnly 

lene " For the benefit of tboae who hlographirsi detslls of tits members of ths new INQUIRY COLUMN 

miliar with the ■•srller editions of House of Uommoos, with the figures of ths ' ' 

it may he well to briefiy Indicaie Its pollings at the Oenertl KlscUon, but articles ■mbIit K*. Mtr.-*Trjuitsd. ths — smi ml. 
rought out In the ehapt.r headings bringing up to date tho devslopmont of the gwji» _«i Bssis^ srsw sroSaiBSsrTMaEJKSssr 

tem.til of the finil six chapters Is Uonslttutlonal Crisis snd the pronouBoementS .W Mitaa ^ - 

along anatomical lines. Tb.-y are of party leaders on the Befenqdum, BoDts gfi S iV ^tf sBMeKBni of eiiiiiis for sswsg sBSonds 
OTSllT to the digestive organs, the llul.. th. Dahonia Judsmmt. tTainsn auWraaic . 
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oiRaiil.m. ^^b.v..■ ft.tlvlilc. arc of fiimtsracntal ami flic iiervoii. system Tbe rematatng chap- f'olonlal and Foreign sBalrs, as utnsl, are fully . ton^J^«MA.'WamM,tolmrsMMar4Nvan 

Imih.ilnii.c All cxacllcnt alo.Miirv lias ls.,.|i In- lci«, dealing with “physical exercise." "body dealt wtl^ and there are valuable artlctea OB W^lW . _ _ _ 

ciiKicd wbbb ouAbt lo prevent iiie confusion po.iure, ” and "domesilc hygiene," have already the laternatlonsl disputes of the peat year, gtJSIBtfpSailaswmir**^' * •“* ** 

ehleh .tiiiletiiK ii.iislly encounier when Slid- been referred to. The appendix whlcll eon- Impeiial nefense, the DecisrstlOB Of Loodon, temijr llw.fNIIIR.-~Wi^itob«y anaMhUaftV 

derilj eonrionled with a iiiiiiils'i of silentlflc elude, the volume contalna valuable hint* re- and other mottara of world-wlda Intereat Tho WMMsg R it-w s o ff popcorn oa i aa. 

ici’iu. laling to ilie care of the sick and the measures Annual, however, ta not axOlualVely nor evoB flnftlnlS fyiSTliBKsrin *1^18^7 

INNWTH and DiSEAHf By Rennie W. adopted m nccldents and emergenelea mainly poUtloal The nllgioua. world Is Ubor-- iMspIgp R«. •WW.-eWoMM.SObuyishMaisjmiw 

Doane, A.B New York Henry Holt *"'* *" »ny catered lor. Art, Musto, tho DtMiS, Rol- 

tc Co., 1910 227 pp.; 110 llluatra- '«’«««■ us coromeuds it mjcc. Motoring, and Uporta all hSTO thOIr sddjsssss »* mup- 

tlons. Price, 11.60 net. particularly foi ita concUeneaa, cleameaa, piacoa gpaclal artlclas sre doToM 4* Rngi. iBultw Ro. WMRa^^WsMMA 10 Im* a nlMk fm 
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little book .wore us. an excellent attempt Berkeley. OBltfornl.; Of LwSSf ' 

bt'en made li) bring together and plaee in un- Caltfomla Press, 1910*' PflOe, f9, DlAWlllls NoW iBSw v®** _ WopWit® 
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« single and entirely different pontoon 
from those with which be made his llrs* 
ouoossstul water experiments the preced- 
ing week. 

It was the first time Mr. Ourtlss tried 
the new pontoon. In fact, the paint was 
not dry on It when his assistants, Includ- 
ing three army and one navy offloer de- 
tailed to study aeronauticB under him at 
the San Diego aviation school, launched 
the apparatus for the Initial test 
After making a run of about a half 
mile to test the balancing Quality of his 
maoblne on the water's surface, and 
when he had attained a speed of approx- 
imately forty miles sn hour, Curtiss as- 
cended easily from the water to a height 
of 100 feet He remained aloft two 
minutes and ten seconds, describing a 
complete circle about three-quarters of 
a mile In diameter, and alighted on 
the water at the starting point without 
the semblance of a splash. He glided 
within a few feet of the water with his 
motor at half speed, and then, opening 
the throttle, he flow about 100 yards be- 
fore settling to the surface of the bay. 

The new pontoon Is a simple, compact 
affair. Instead of two floats, a water 
shield, and a small hydroplane with j 
which the flrat successful experiments 
were made, the apparatiic consists of a 
single pontoon aubstantlally attached to 
the under supports of the ordinary type 
of Curtlis biplane. It resemblee a flat- 
bottooied boat covered with canvas to 
make It waterproof. It la twelve feet 
long, two feet wide and twelve Inches 
At a distance of three feet from 
the front end the bottom curves upward, 
forming a sharp bow the full width of the 
float and on a level with Us top The 
aame distance from the rear end the top 
bends downward, both ends being ao near 
the same proportions that either could be 
used as the bow of the pontoon 
The pontoon Is fixed beneath the planes 
in such a manner that the weight of the 
aeroplane with the aviator In his seat Is 
carried slightly to the rear of the center 
of the float, giving the bow an upward 
tut which materially assists the craft In 
rising from and alighting upon the water 
The new pontoon weighs fifty pounds. 

than half as much as the apparatus 
with which the former flights were made 
A stick four feet long and three inches 
wide, to which Is attached an Inflated rub- 
ber tube. Is fixed beneath the extreme 
end of each lower plane, the purpose 
being to support It from contact with the | 
water In turning the machine at full 
speed before ascending 
After the experiment Mr, Curtiss stated 
that he bad solved the problem of flying 
from and alighting upon the water to bis 
entire satisfaction, and with the excep- 
tion of making some provision for baling 
water from the pontoon In case of leak 
age, the apparatus will remain the aame 
the present model, so far as the hydro- 
aeroplanes now In use are oonoerned. 

Labor Savliig by Automobile Pouter 



e m) 

companies bave found other uses for 
the auxiliary power carried by their 
motoi* vehicles. In setting poles, pull- 
ing wires on pole lines and pulling ca 
hies in subway ducts, time Is saved and 
about one-quarter the number of heli^ 
era are required as compared with the 
I old methods employing the main strength 
of human labor. Winch trucks are also 
I used by safe builders and movers, for 
raising safes to the upper floors of of- 
fice building!. 

Another application minimising Idle 
time during the working day la In ioad-j 
|tng and unloading by automoMle power. 
The eommerclni motor vehicle is ex- 
jpwatve In first cost, and reqatree, In 
[order to regllie ite luperlor espadty and 
r, to to utllUed with minimum 
__ of fhej 
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Four Great Reasons for Nelson's 


Then are thousands of reasons why 
Neleon’e ia aa daalrabla and attraedva as 
any Encyclopaedia — 

But there are four great raasona why it la 
nnlqua and pre-eminant— superior to anv 
Bni^lopaadia aver published. These are: 


edlturlal Maflk OMintal n 

one in tite United State*, ime in Onwt hiltaiii, and 
one in Canoda-heiided. a* Bditor in Chief, by John 
H. Klnley, LL.D , PreelcleDt of tlie lUiUege of tli<- 
City of New Yorlt. Thcee throe greatKdltorinl 
Steffii bave gaUiered about them a corp* of cun- 
tributore who atanil aupreme a* autliorltlsi on their 
reUMx-tive (abject*, and who Immediately any now 
Inionnation 1* available forward a treatlKC to ui to 
ho included In our current (upplcroentary pour*. 
Tho maintenance of thiwo three Kditurlid StaiTli 
■ InvestientiaiKi pomible. and liinuro* 


tlie only Encyclupwdia aupporUiis mere than one 
Editorial Stair. 

2. T1MSL.1NESS OF INFOKMATION. Our *iili- 
•crltierR arc ftirntiihcd with at lca*t Mw poaeii of ik w 
I nformation eai-h year, which brine* them up to the 
minute on all important occnrreiu-os and iiiveatlira- 
tiam Theae pane* arc properly nunihcred. end by 
rimplytnrninK n nut In our liiu*>>-lcar biiidliiii you 
may remove the obaolete piisu*, and Insert the new. 


memhcTahip In Nclwiii’* Kcvan'li liiiicnii. Till* 
uiititio* ^ou tu j4ue*tion iim ini nii| *iitijcct of^thc 

with tlie oiMUraiicc Uiiil yim wifi riroiiiptly receive 
the late*t iiiforinution, ami refi-rciii','s to work* 
which treat of that subject iii niiiiiitn detail. 
Letter* to us from the sn-alest of c<lu< alional and 
tiicbnlcal workers show tin* M-rvi<c in many in 
stances, to bo almost Invaluable to tln-iii btnauso of 
the time whl( h, without It, would Ijc mialml for 
InvestUtatinn It is only our iiiireiulttliiir search for 
ffeNli matter to supply our new pitae* Unit makes it 
passible for us to offer you this servu-i without 
additional cost, 

4. EDUCATIONAL FBATURSa. In addition to 
many spci lal nrticle’i of tho creatcat iiistructivo 
value, wliii h eonnot lie iletullmi here, we have Im- 
ported, esiHjclHlIy for this I'.iicyvlopantln, Model* 
an^Mandtiiis which uic reaUv wiimlcrfuMn thrh 

InterostiiiK yel rompbentid *ubje< I* iw Ibc lliimuii 
Bmly, 'I lie Automobile. 'I'lie 'lurbim, ,-li , are w> 
presented that even u child can uiiderstaiid and In- 
Innteuctnd by them No other Hcfcreiusj Work 
this Important educational tealuru. 
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**It Cannot Grow Old” 



Approvtd, adopted, and u*sd by U.S. 
Governmsnt Departments, and by Uni- 
versities, Colletin, Libraries end Bcliool 
Boards throughout the country. 

The folluwlnxarrninoiic I be Depart 
WushiiiitUm now using Nel- 


artment of Justice, War Depart- 
Department of State, Navy De- 
ent, Department i" ^ " 


Assistant District Attorney, Bureau ot 
Corporation*, Weather Bureau, Bureau 
of Chemistry Reclemetlon Service, In 


It of date! 




, , jiid Steel und Iron 

tioii ( hnxIiuiiSilenccnml I'syehothcntpy, 
mi, rcIliikTii, 'liilwriulosis »ml Canoor, the 
ireiiHiin llieiicw PorluguoNc RcputillL, and 




son’s Perpetual Looee-Leaf Encyclopaedia fioorge V. 

In* more than 70,000 eubjects- treating over l^f.i'T.SIt of’l‘n 
lj»0.000toplce-7,000mu#tr*tloni-500mepe Con»tni ' 

Bach article In Neleon't I* clear, tonciw In treat- Hookwi 
..lent, and cmixidles tho rcmilts of tho very li 

epholarsldp end research For example, urticli • - 

the Death of Edward VII. oud the Accession of Kticyv h>H<,-»». 

PV/VIV A Nsiton's Perpetual Looee-Leaf Encyclopaedia 

EXCHANGE we 

allowance on old encyclopaedias to apply as part imyuicnt c.. 

price list, stating the amount allowed. 1 his price list will he mailed n 
Write to-dey for the FREE loose-leaf portfolio, cnntaliilng Sample Pa 
brrship to Nelson's Uuresu of Hesejirrh for special liifnrmalimi fa< -siinilc 
tlsteand Educators, and full Information about Ncl«mi s lyHoo- 1 war Kcfc 
ductary price and easy paymeut term* interest all who iipprccmtc a Isirgi 

THOMAS NELSON & SONS, ^ 3SI-3S5 Foortli Ave., New York 

fhmMb , £AiW im OVER 100 YEARS IN BUSINESS EiteUIrMh Now YeiA laU 


c», Cortiflrate of Mom- 

I iiilorscmciil letters from Sclen- 
i-iiic .System. Our special intro- 


ALOE^S 
TELESCOPE 

B. AlAtE tJUmPANY. 


.ASTRONOMICAL TELESCOPES 



StlS Olivti M.. Ht. Loula. Mo, 


Why Goodyear Tire 
Sales Trebled 


Lftit year the aalee of Goodyear Tires 
multiplied three times over— jumped to 
$8,500,000. 

Sixty-four leading motor car makete 
hove contracted for Goodyears for I9II. 

At the big automobile ahowa held this 
year, up to this writing, more pnenniatic- 
Ureil cars were equipped with Goodyears 
than with any other make. 

These figures show how the tide of de- 
mand, from thoae who know, la turning 
to Go^year No-Rim-Cut tlrea. 

Can't Rim^ut 

One reason is that 
these patented tires get 
nd of rim - cutting en- 
tirely. That avoids a big 
taotor In tire cost U 


for making a practical tire which can't rim-out. 

10% Oversize 

Another reason ia that Oixidyear No-Rim- 
Cnt tires average 10 per cent oversise. That 
means 10 per cent more tire— more carrying 
capacity— with no extra cost. It takca cure 
of the extras one always adds to a car. With 
the average car it adds 25 per cent to tho tire 
mileage. 

These patented tires, until Ittteli. cost 20 
cent more than otberstandard tires Now, 
production, they cost 
out an equal price. 
You cm cut tire bills 
immensely by maistmg 
on fioodyear No Kira-Cut 
tires 

Ask us (i.i our Tliw 
R, ink— lilted with Impor- 
tant lacts. 



THE GOODYEAR TIRE 4 RUBBER CO„ First Street. Akrm^ OUo 
We Moka All Sorts of Rubber TIms 
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The Sdentific American 
Cyclopedia nf Fommlas 

Tli Mmt CMififate MiAtAorkatiPt 

BmikafRpetiptpPMuM. 

BMd « A. Timitr-Eibfaih EdWo <i ‘"nw 


EdiUJ h ALBERT A. HOPKINS, 


T his is 

practically 


A practically 
a naw book 
and has called 
for the ‘work 
of a corps of 
specialists for 
more duin two 
years. Over 
15,000 of the 
most useful for- 
mulas and processes, carefully se- 
lected from a collection of nearly 
i 50,000, are contained in this most 
valuable volume, nearly every 
branch of the useful arts being 
represented. Never before has 
such a large collection of really val- 
uable formulas, useful to everyone, 
been offered to the public. The 
formulas are classified and arranged 
into chapters containing related sub- 
jects, while a cAmplete index, made 
by professional librarians, render 
it easy to find any formula de- 
sired. 

"As lodispeiiaabk as m Oietioiianr 
aed Mere Useful’* 

FMiuint U a Lift <if tht Chapf*n ' 
i. Acadoali snd EnufjencM*. 

II. Agriculture. 
lU. Allojri end Aoialgeou. 

IV. Alt end Artiat' Metmli. 


VI. Ueeiutw BlaKumg, Kaotratmg 
ootocdng. 

VII. Cements, Glues, Peaei end Mu- 

VIII, Colonag of Metals, Bionziag, etc. 

IX. Dyeing. 

X. EtBcbomauUuigy and Coeting of 

Metals. 

XI. 

XII. Heat Treatment of Metals. 

XIII. Household Formulas. 

XIV. Ice Cream and Confactiaaciy. 

XV. Insectidds s . Ejttemunalion of 

Vermin. 

XVI. Lapidery Art, Bone, Ivory, etc. 

XVII. Lenthm. 

XVIll. Lubrments. 

XIX. Peitits Vimiihes. etc. 

XX. Photography. 

XXI. Pieservmg, Ctnning. PtckUng, etc. 
XXn. Ruhber.Cuni-PetchaandCeUuloid. 
XXlll. Soaps and Cmdies. 

XXIV. Soldering. 

XXV. Toilel Pieparations including Per- 

XXVI. Waterproofing and Fwepioofing. 
XXVtI. >ynung Materials. 

tote FOX DCTAiun iLLumuTto paoincTus 
Octavo (6^ixa%ln )J .077 Pata, 200 
niiutralhiu Price tn Oath, $5.00, 
JVel. Half Morocco, $6.50, Net, 
PeetpaH. 

mmkCO.eIr,c.PiibliBber, 

361 Binadway. NEW YCTIK CITY 


Instructiye 
Articles on 

Aviation 


I N the SektOffic American Sa^ 
pltmenl we have ptdtlighed in 
the past few yam papers by 
some of the more enuBent pnysidsb 
and engineers on flying mscfames. 
No bo^ thus far published is so 
complete and so ai^wntative as 
these articies. The nnge of the 
articles is wide, coveting as it does 
the theoretica] ode of aviatian as 
well as those more practical ejects 
which deal with the conitructioo of 
machinei. The following is a par- 
tial list of the more impoitant ar- 
ticles which have ^tpeared in the 
Scientific American Supplement; 
see special note below. 

q 1616, 1617, ISfS, 1619, 1620, 1621 
m.dl622. ThePMsnseaaadThwMry 
of Aviation. ByGroswCUvaUiMlLomi. 
ing, A. M. Tnii is the man oompnel 
pnper on wro^ines that hm pn^tUy 
over beat Mbnshod. Fomtenn bipUaa 
and raonoplsnes ara datciibed in dsSnd, 
and illunrstad with scale dratviags. nama. 
ly, the Farman, Cody, Curtiss, WitAt. 
Vman (old modaQ. Vonin (new n^), 
and Sommer biplanes, sod the AntoinNa, 
Sanlos-Dumont, Blanot XI, Blanot XII, 
Grade, Paltau and Pfitznar monoplanaa. 
The proper dimeaiKiiiuig of aaropUae 
surfaces, u deduced by famous espeti- 
maniers bom thw tans, u also conndm. 
Taken as a whota thu tanas of seven 
papers constitutes an admirable last book. 


til elevalion rwm m the front of the 
macbma. Eseellent diagrams and photo- 
grapbK views accompany tba paper. 

q 1756. Louie BMriet uid Hi# 
Aeropbuiot. Few people realixe that 
Blanot'i succamful monoplua N tba rmull 
of ten years of daring and perilous anpen. 
meat. In ihts paper will be found an in- 
•truenva description of tlw evoiutiaa of 
the praient sucMmittl Bleriol raonopliaa, 
illustrated with disgrams and photographs, 
q 1766. Tbo FstmwB Bteluio. A 
complete dascriptiaii of the Forman bi. 
plane, with datail drawings of the box tail 
and vortical ruddars, the monnar of walk- 
ing the four ailoions, bond and toot laven 
which control the macbma, plan view and 
aida alavaliaa of tba eaina machaie. 
q 1 767. Tho Suatoa-Dnmont Mono- 
piano. An illustrated aiticln derribing 
the Deroooalle, the amaHast and ona of 
the fastest machines thus far made. 
Sketches accompany tho aitiein sbowaw 
the details of the cosutruction and contror 
q 1582. How to Mako a GlUiag 
Machino. Full dstnili md drawagi 
which will enable anyone to make a glider 
lor $15.00. 

q Each number of tha Suppfmnanf costs 
ten cents, muled, and you can ordai as 
many of them as you wall. A set of 
papers eentamiog sill the ortielas above 
mantnaad wdtbe aailtd foi $1.20. 


Order from yaur mteMaahr, ar /ram 

MUNN & COMPANY, he. 

•PMlehen, 361 Broadw^, Nmf Yolk 


Every User Of Mae PitetB 

8IMU iiveilifMe fke New*'EXnRESS’'Sytt«MMiclVl^ 


tt bn 

paying Inud. A «ttt. 
ployed tty * iWnbw tmtwt to otilte Ik 
dellverlgn, tsonatete 6f ttte taiiiM 
with two remttvnttto sM 
lag yard wagons. Vht» toa4tatf yhu* 1» 
pertomed by mauis of tba nmovibltt; 
body, tbe ebaasts baing sAUippad witb a 
•pa^ framework and wltb a pair pt 
abafti running tba length of tba yeblclo 
on each slda. Loading and unloatof of 
lumbar up to 41 feet In Innglb is , ae* 
compllabad by means of s pair of drums 
on Mcb of the ahatta with a winch on 
one end of tha same and ropsa passing 
over rollers; saving from 46 to $0 rotn^ 
tttes for each load and enabling the trttofc 
to get In and out of the yard Tery aulck- 
ly, In Us 12 mlles-perdtour delivery $an> 
vice. In the opersilon of this sohsae, r*' 
qulrlng one man only, one of the bodies 
le always being loaded while the other ts 
tn trenalt on the tniok, and the latter Is 
thus kept busy most of tbe time during 
the working day. 

Street sweeping and sprinkling auto< 
mobile yehlolee are balng introduced to 
replace the ordinary oumbersome horse- 
drawn vehicles. One motor sweeper, 
claimed to effect a saving of 26 per cent, 
has wide steel tires and a iMwrie-power 
two-oyllnder engine, giving enough power 
to sweep uphill on any ordinary grade. 
The speed of this machine Is 4^ mites 
per hour, as compared with 2 to 2.%: miles 
per hour with tho best boraosweepar. It 
Is operated by one man, and sprlnklee a 
little water on tbe pavement ahead to 
lay the dust and then aweape with a ro- 
tary brush and picks up the sweepings, 
leaving a space only a few inches wide 
at the curb-side to be cleaned up by the 
hand method. In the general hauling 
incident to farm work a three-top 
tractor of American make can carry $ 
good-sised load on Its own bed and haul 
ordinary farm wagons httebed on behind 
St the same time. Plowing Is also dona 
Quickly and cheaply, and more easily at 
the right time (a highly important mat< 
ter In farm work) with a machine oper- 
ating three 14-tncb plows, which can 
cover eight to ten acres per day on two 
gallons of gasoline per acre. The me- 
chanical plow is always ready for work, 
and makes tbe farmer Independent of 
"soft” or galled teams of horses. Fitted 
with extension wheel-rlms, tbe machine 
can be driven over plowed ground, pull- 
ing harrows, etc., and doing a surprising 
amount of work per day. The rim exten- 
sions are fitted with pins which come 
Into action automatically and which pre- 
vents slipping when the wheel strikes 
soft ground. Tbe engine is of SO horse- 
power, giving a speed of 4 to 16 miles 
per hour, and tbe wheel base ts 140 
Inches. 

Tbe automobile serves a unique pur- 
pose In tbe quick traneportatlon of lahor 
on emergency lobe. Tbe fire depart- 
ments of several cities employ a roomy 
gasollhe ear to hurry firemen from one 
point in the olty to anocber In order to 
reinforce any dietrtet needing aeelstanoe. 
The car Is equipped with fire extinguish- 
ers and other light apftaratus, and has a, 
■eat for tbe Gnlef, tn front beelde iht 
driver, and two lengthwise benches be- 
hind for the men. Tbe same Idea Is esi^ 
ried out by a Lynn. Hass., gas and elec- 
tric company In a repair and general line 
service wngon employed to oonvey a gang 
of ten or twelve llnamen from point toj 
point and also flttsd to haul poles op 
trallem hitched on behind. Anotbsr time- 
caving propoeltion is In tiimnlbg are 
lamps In oltlee. Mwdi of tli* tfime ton; 
merly oossumed by lamp trlBintni in eov* 
J erlng tbelT' rouua on f00$, and eU^i; 
oUmbing the posts iwibkh wwe .im^pu4 
for the pocposs) or kveiriai.the lampu 
to tbe by a taokU^ ti 4amd Hr Oib 
towe^w•gQtt shown kmniiHih. Xh go 
raiigismaBt:iwcd oa'saMMt -foults tovUAMKi 
York oJty. toto «« *il»i*smiiito the om# 

of this pekhhi mb* Jaa# 

: out 


'' ' ' 

the Ntta, is ,■%- 

llargenuuaesml4^||^^^Kl|P^ ’ 

! generally ltooW|i‘iAi(i.,|M^..' > 

of 306 miiw tim 

very swampy, o«ltt|iy,;’i?g^«ta ^ 

86,e$0 eqttaiu,,m«ee;'f!nd,:.to^"^ 

}«idd District. ' A Jpodt to 

I this 'tenrltofy to '«( 
fuel of any deBadip^'':|iM;M 
I timber, whUS eoal has. 
land tbe price Of 
I avenoes sbout.'lto per 
of thla weed ottered a ttodhiliijtliNli 
to tbe development of «ki mmn shwe' 
at tbie point the Kile Oouto hot be safely 
navigated, owing to dehae olUmiw of; 
tbe gnuH, detao^d .by flooas,;;ggte, and 
ao forth, dritung Into and' tho 
main channel. Tbs todi of dlsailng the 
river and keeping the waterway Open IS 
thus expensive and dlflottlt. 

A Qermsu diplomatist, however, pou- 
oelved the idea that this grass must 
poBsees a certain calorific va^ite, and aug- 
gested that It might ha harvested and 
converted into a fuel very cheaply* ah 
as to meet the local dafiolenoles hL .tilts 
dlreotlon. Lord Cromer and ttly Regi- 
nald Wingate were approaobed, and tiie 
asslstanos of the ttoudanesa government 
being seonred, a smidl oommlaslon was 
dispatched to the Sudd Dtstrlot to study 
the feasibility of tbe Ides on the spot. 
l.Arge quantities of the grass were se- 
cured and dfspatebed to Merseburg, in 
Oermany, where experinunte were, at 
once undertaken to determine how JUm 
converelon in|:o fuel might be etteetod, to- 
gether with the determination ef fbe 
calorific value. 

As B result, a very simple' and Inex- 
pensive process has been evolved. The 
sudd la first dried and then anbmitted 
to treatment In a disintegrator, which 
reduces It almost to the form of powder. 
Tbe mses Is then briquetted. Recently 
Lord Cromer, Sli Reginald Wingate and 
a representative of tbe German and Sou- 
danese governments witnessed a demon- 
stration of tbe process. Ilip manufac- 
ture Into briquettes ocouplea oply a few 
minutes, and in tbe aalorlflc tests that 
were carried out. It was sseertalned thaC 
the beating value of the disintegrated 
sudd Is about 60 per cant that of eoal, 
while tbe density of tbe brlquetta Is 
60 per cent of coal. The coet of mpau- 
facture was found to be ao asttsfaetory as 
to enable the product to be manutoOtUNd 
on tbe spot In Kgypt, to be sold tor about 
60 per cant of the local price of Imported 
coal. 

Tbe Soudanese have now granted a 
concession tor the InstaltotfOn df a inann- 
fAeturing ptopt tn the Soudan, mid are 
assisting the development in p ianiRiIe 

ftunctol-atonitor- ’TlteaUtoesljllflytii^ex. 
ItoriiaaBto.iMW provided eeNllidMl'ilmd 
wfleient meaad<;9f disposing at tke rivur 
obstruottpu. ak} Will solve ttt« hMsa) to«l 
problem 'to a nniqtte. degree, Oiriat to 
the dtpauae eft t^e SpAg Oltoiiri, imd the' 
imnedtote of pnntottod iup- 

pliea of tim ,r|w mtUtortoi, it to unitoi- 
Dated tiwt an imporiant todfitrr to m 
Soudan may be 'da fu< g | iaa.' ' ' 't, - 


T m total Of live ttoek of dfl ftoia . 

which need .the national 
during the yeaf .uydir 
off $.76 per cant 
'prattona .year. '.Wito/to 
;^ea ragutotod 

.(haifi 4aa not toHM'.'ito i 
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■Mond, F nf OTlflM tn ■qva.r^ lBeb«a, P 
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propellor <nii thus in- of grvator dlxmotor. 
Tbew havo brnn uw>i1 Id towing on tlie Ohio 
Ritnr and wxre dMvrlbrd In a patx'r la thu 
1000 Tranwctlon* of thr Society of Naval 
Architecture, entitled "River Steamera." Beo 
alao Hamaby'a "Marine Propollnm,” The tun- 
Dol juay be uaod with alnglo acruwa aa well. 
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Residts tell the ftoiy— 

I^VERY AMerican novice ovution reeoitl 
H was nwie with Etttridge Eogioo. Every 
type of lerapUn* her boot 
lucoenfully flown witb Elbn(^ meton 
e In eveiy MMephenc eondnion from Tu- 
menin to Nov* Scotia, from Flonda to 
AUaka, they Iwve Wn •uccowfuUy uaed. 

JS?££! 3 srt== 

S LBRIDCE BNCINE COMPANY 
Cnivar Rorul Roehaator. N. Y. 


IVU ODCalV Fln» Jobfaiiif Woi4c 
PASICER, STEARNS A CO., 
8S$-290 Shoffioia, Aya., Brooklyn, N. Y. 

SPRINT for YOURRELF 


IMK Si!.^.^rptoy.TOar’gy 5 ! 

Are you thinking about 
the planting of your 
garden for this 
Spring? 

if 10 , buy a copy of the Anwaf Hertkallunl 
Numhtr of AMERICAN HOMES AND 
CARDENS for MARCH. It will tell you 
how to plan your prden and how to plant it. 
The vafioui Khemai and sunahooi offered m 
tkit iMue will be particularly helpful to the owner 
of a imall wburban plot, a* wdl aa to the owner 
of a more pretentnu eetate. A plentmg table, 
prepared by Charlea Downing Lay, the welU 
bwwn landaeape architect, compnaei a hit of 
the bolt annuali, pannniali, ihrubi and vegeta- 
ble!, and ihowi how and when to plant them 
An article by Martha Hailwl Clark ii on the 
“Planaing and Planting of a Small Water 
Garden;" the itoiy of "A Two-Year Old 
Hardy Carden from Seed," u told by Adchne 
Thompioo ; " Planting a Frait-Defying Flower 
Gaideo," Ii deacribed by I. M. Angell; two 
giliclei have beai fuinnhed by M. Robert! Con- 
over, one on "Seed! and Their Plaotiog," and 
the other on " Crowuig Aparagui in the Gar- 
den.'* Theie are only a few of the contnlmtioiw 
contained in thia mimbet. 

Older a copu ffom you ntu)»dtahr, or from the 
piMhhen 

Price, 25 cents 

Munn & G)., inc., Publishers 

361 Broadway New York 


How to Construct an Inde^ 
pendent Interrupter 

In Wiihc AmmMii .Supploaosi, IBIS. A Fretbricli 
pJUu dmrnbn fully anil claarly wilh the help cd inod diawmoi 
huw ta mclnpMidunt muliudc inlwrupler may be conatriM'led ler 
a laipi indurlion toil 

MjicInhouW be irad in coniwIWR with Mr CaJSiii’ 
aiudain Suenbhe Amarican Supplammi. ISOS. "How to 
Conalvact a lOO-MU. Wirolaa. T.l.|rapli OuSit” 


MmN i CO., be., S6I Braadway, f 


— Monthly llliutntod 
iff $3 PER YEAR 

Eatabllabed 1 B 07 (J) 

AUBO^virim b^aeamry . Every Matemenl and 

nawtSmiimtm. 

Ai r w n w i l<» r rw»El»W,W»SE.»imlffBW 


EfeetrkHy 

BbotrieHy In China. —Our CkHttul In 
Hong Kotig i-ojiortg thaf OM^, IR Hpe 
tor the introduction at mn- 

cbluory. However, an ediuM^niMl cam- 
paign is nwMUMtry He BitSlRtbs lihB tn>- 
portance of Rending enginaer^' to China 
who can ailvliK' upon tho eiubjaiit of in- 
Rtalllng tight ant] power in Chinese 
I'ltiea. There are very few Cfalneae en- 
gineers who can do such work, and the 
matter of having a apeclal representative 
in China would be of untold value to the 
Chinaman, as well as to the manufac- 
turer of uleclrtfal machinery. 

Change in the Vnine of the Vott.— 

Since the first of the year the National 
Bureau of Btandarde baa adopted a new 
value tor the standard volt In this coun- 
try to correspond with that In Bhigland, 

I Prance and Germany. The change, while 
numerically very slight, will bo felt !n 
the incandescent lamp Industries The 
, change Is based on the value of the Wea- 
; ton cell at 20 deg C Heretofore we have 
^ rated the cell at 1 091 volts: now the rat- 
t lug ia 1 018.3 volts Our volt la hence 
i made eight ten-thousandths larger than 
- heretofore. 

! Etoctrkal Exports for 1910.— The 

Bureau of Statistics has published a re- 
port on the electrical exports for last 
year, which shows that the total came 
close to that of 1907 Had it not been 
for the small figures for February and 
January, a new record would have been 
made In 1907 the total exports were 
$17,480,770 Last year they amounted to 
$17,001,120. While the exporta of elec- 
trical appliances exceeded the figures for 
1907 by about two million, there was a 
marked drop In the exports of eleetricsl 
machinery, bringing (be total of the year 
nearly half a million below the record 

Sending Telegrams by Telephone. —At 

the time when the Bell Telephone Com- 
pany combined witli tiie Western Union 
Telegraph Company It was decided to 
transmit telegraith messages by tele- 
phone, whenever possible, in order to 
provide quicker servli-e and reduce the 
coat of using messengers. This plan has 
not proved as successful as was at first 
anticipated, owing to the fact that im- 
portant telegrams were sometimes de- 
livered to the wrong persone For thia 
reason, it Is reported, the WeBfern Union 
Company has decided to revert to the old 
system of tramunlsslan by messenger. 

The Outpnt of Tungsten in 1909.— Ac- 
cording to figures recently published by 
the Geological Survey, the total produc- 
tion of tungsten in 1909 wai 6.289 short 
tons of ore, containing 80 per cent of 
tungsten trinxide. It Is believed that the 
Itorcentage is placed rather low, and that 
the ore contains more than 60 per cent 
of tungsten, Of this quantity. 1,619 tons 
were produced in the United States, 1,200 
tons In Australia, 900 tons In Argentina. 
609 In Portugal. 421 in the United 
Kingdom, 168 in Bolivia, and 106 in Ger- 
many Tungsten has become such a 
strong rival of tanUlum In the incan-i 
descent lamp industry that tfee demand* 
for tantalum is docreaaing materially 

Diversion of Water Iron Niaguni 
Falh. -The Burton Act, which limits the 
amount of water which may be diverted 
from Niagara Falls to 15,600 cubic foet 
per second, expires on .lune let. I'here- 
aftcr the waters of Niagara wtlJ be in 
the bands of tile Secretary of War, Wiiile 
tbe Burton limitation Will be removed, 
thiu-e is still a treaty limitation with 
Great Britain, permitting only 20JKK) 
cubic feet per second of water to bo di- 
verted by the United States, and an equal 
amount bv Canada There Is pow a 
measure before the Houee of Ropreasnta- 
tlvps which alma to allow tbe Unltad 
aiutps to divert permefienQy tile entire 
20, (too ruble fret pr*r seC0K4|, a*d hieo 
alms to place no limit upon the amouflt 
I of electric power that may be tinwnnttted 
: Into this country from Canada. - Ruhh n 
j limit was imposed by the BwfWh 


9 «iul Ar iMtt OototoilH. : 
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I TINUY PARK MTO-OQ.. IS matofifcrqaCAOO" 


To Exploit Hia m4 Hgter M' 

America. —A recent editorial $a olil ool^ 

umns expreialng regret UKt the «itteltsn|t ^ ’ 

Dieeei motor is not receiving eonuK«r«Ui^ 

recognition In this ooontty bfie tnonght / ' 

to this offlre a letter stitln'g that, two' or i*se>Ar~ ' ^ 

three weeks previous to oUr cOinraent, a T he REwECA 

company of leading engineers and 'fthkn- . 

clers had Iwen formed for mantttactur- 

William Wlllcox, who has been aurveytng 

the ancient country lying between the 

Tigris and the Euphrates, has obtained .t'iiffl' 

a contract for tha eonstruettoo of the fisimw |||Mwj||n|r ‘ 

first dam in the Irrigation works which WWIjKHf 

were designed by Sir William WlllcoX for J 

restoring Mesopotamia to its ancient amumJim cswwww. , 

frullfulness This arid waste, now Ih- "• • I JBPf 

feeted by swamps, contains traoea of anv SgSttS ' iW liiiiiMU 

dent irrigation canals, and Its ono-tlme - ' ' ' ' 

fertility ia a matter of wellwiubstantlated 
history. I 

Panama Canal Fair at San FVuwiaeo. 

—Wo note that, by a very large malorlty, 
the House has chosen Ban Francisco as 
the exposition city to celebrate the com- 
pletion of the Panama Canal in 191 S. 

Although we consider that theao great 
fairs have been too frequent In tbe past A 

few years, and have been dominated too — - — — .. ' ^ 

much by the spirit of commercialism, we 
congratulate San Frunclaco on its selec- 
tlon, and express the hope that tbe au- 
thorities will make the event what it 
should bo— a great educational influence. 

Progress of Work at Panama. — The re- 
port of the progress of the work at Pan- 
ama during Docamber shows that dur- 
Ing the month there was completed 1,- Ldt Ut P* Twr jp) 

488,880 cubic yards of dry excavation and 

about one million cubic yards Of'excava- -y ^ ^ -rr ^ 
tion In the wet, making, with excavation Tin«T rAwt sm^ot., lawAOXS 

for plant, a total for the month of 2,603,- 
206 cubic yards. As compared with tbe ; 
preceding month, there was an increase i 
of 6.060 cubic yards in the amount of 
concrete laid, the dally average for the 
twenty-six working days being 2,086 

‘ Black Sea and Baltic Canal, f ArlWgS IBfi Mclal StMOBia 

-Vh^^a^vernt o" f^rn S; .. 

to build a canal with a minimum depth «. rA*«Txi«s wro. co» sss w, am* si.. owto«e 

of 14 feet between the Black Sea and the — " * — 

Baltic The total length from Riga to f 
Khersom la 1,336 miles, and on this dl- ' 
vision for 322 miles the canal will fol- ^ 
low the bed of the west Dwina This sec- — 

tion ia to be followed by 63 miles of en- FREE fiO£0 «! 

, .. , tniBj mOTrw ii«w EWrIImVIlil* 

tlrely new canal, ending in the river ». ottm si oo u. sioo.vo Nia, sic*Mm Mriniwi. wrti* 
Dnieper. The remaining portion of the '^SoJS^mrni, ***** *** *** *' ®**** 
canal, for a distance of 1,010 miles, 

would lie In the bed of tbe Dnieper. Tbe BIlRWfflllBlRRBBWHWriPBBI 
estimated cost Is $150,000,000 
Serious Intenirbaa Accidents,— 

The Increase in the else and speed in- 

terurban electric cars has reached a |a~j~i I 

point where there is a demand (or a MOMb IkjUnMfiDMBtw WOfK 

thorough revision and improvement of 

tbe methods of operation, and particularly E.V. baB j .abix ^f} PriTihinrt 9t!N.T. 
of tbe system of car dispatching and slg- 
The necessity for this is to be 
In several shocking coUtsions which 
have recently occurred. the 

I number of deaths and Injuries approached 

tbose of the worst steam railroad col- l^frntad AisMw* NMals! 

Ilelone. Wherever It is possible, inter-’ '^**"’,*i?**’, *'*'*****''*ri^* 

urban roade should be doubls-tracked, ^ , . 

and the latest block signal systsm, or - PREW*ER> Rifl A*e., R swTedk 

some modification of It, Introduced. MsauiseMren'ef Metal SpedaUw. Staaipliw, Cto 
To Maintain LondoR as the Lofidtag **'**• * >**“ •*’*‘** 

Port. -In tbe hope of maintnlnlng Lon, ^ CfflMMIW w. <ap:»W«e 

don as the leading port of the world, the * ^ w VWI|BMIiyy Me. ri.'R^ gu, 

port autfaorUles propose to spend over 
seventy million dollars to Improving the 
dock and harbor faculties of tho Tbamsi 
below London. Tho r\jtt ehuiaol from 
Tilbury to London Bridge fs to he wid- 
ened to one thousand test and deopensd 
I to ‘thirty feet, and at Ttttmry three How 
docks of 66, 139 and 188 aorofi, reat>e«-^ 
tlvely, aTa to be oonstruciedi whleb'wtll 
be "capable of deaUng ertth any poaslMe 
giokrth in the Bio* of YoaPMs for lumy 
years to come:’’ frhp iBljprovMReatB nns 
expected to ogtend mt It lltPM dl 
twjm fmnt. 


. C illf if *"■»'» rto wilt iroiww Som- 

«owa.n» ,hiBj«eTrbfn«w BvftrBniviiitt 

• H. otitn SI OO Is SIOO.OO Nia, stoMM WrinMn. Wrte 

, HutMtuo mnk MB fir. oMf* ai, 


lii\ c'lluMi*- rt'f'irt'it’d ; 








farm U 

Wonlfl CommtttKle Uie 
^ty of Omt ftrttuln re- 
fftiji^Anl H»t at Mtonau- 
Ammg ptliwi In the 

A. ouMbtne oupport- 

"WfijiM"''# morn propollen, rotating 
wtiail or apparently vertical ehafta. 

A ‘’flapping wing" ina- 

teftanloal worda of aoro- 
lated and property defined. 

to Fly AcroM tlw Hudson 

unanoocMful attempt to 
ace track in 
y acroBB the Hudaon River to 
time ago, which ended | 
bouae, Frank 
tb» Belgian aviator, made a 
the 16th Inatant. 
abovO the river, at a 
600 feet, bla motor atopped and 
quickly to the aurface of the 
He waa picked up by a launch, 
d, but bla Schneider biplane waa 




N«r Mtkili Mplana.— imporuut 
January 14tb by th% 
tlab Army aerial authorltloa of a new 
of blplaoe. The machine la the in- 
tlon of Mr. O. de Havltand, a member 
the Army Balloon Worka’ ataff It la 
the Ourtlaa biplane, 
Ving planea about 80 x fi feet apread, 
ed 6 feet apart. The aiogle vertical 
rudder la foot-uontrolled, but the front 
gud rear horiaontal ruddere and the all- 
erona are all worked by baud The en- 
gine la of an entirely new pattern, and 
proiMlIer la mounted on Ita crank- 
'abaft. The teat flights, of which three 
(Igifcd mlnutea, and the final one 

f% Ultowed a apeed of between SO and 40 
oMlea per^ hour. Mr de Haviland alao 
n|ad» thrto abort ftltfatH‘''wlth a patwcn- 
ggr, one of whom weighed SOI pounda. 

. Aeruplaaea ani IMriglblca in the French 
Amny.— in bla ofliclal report mUde the 
flpat of the year, M, elemental atatee that 
France haa 88 aeroplanca in uae tn the 
artny and 84 military avlatora to fly 
them. The blplanea and monoplanes con- 
alat of the following machlnea; 2 lire- 
guot, 4 Sommer, 4 Maurice Farman, 11 
Henry Farman, r> Wright, 2 Antoinette, 
and 4 BUriot No leaa than 8 additional 
Bldrlot monoplanes luiderwent tests and 
were taken over during three days the 
middle of last month, ao that France 
now haa 40 military aeroplanea. In 
time of war ahe could muater 14 dlrl- 
glblea beaidea. The main aeronantle shop 
and laboratory ot the army la at Chataia 
Meudon, near Paria, while at Vincennes 
there is an aerodrome Where aeroplanes 
are tested and experiments in flying con- 
ducted.. A number of smaller eatabllab- 
ments are located at other points, aa well 
a« schools lor the training of pilots. 

W’lcalsMiu ExpMsn^ with Aero- 
FlanM hi AuHcku/rDurlng the course 
of the mviattm meet last month at 
dan Franolieo, J,dsut. Paul W. Beck of 
the Signal Corps went aloft In a Wright 
biplane piloted by parmalee and trabs- 
tflltted Wireless megMSes for a conaldr 
ergble dtatunce whll* at a dtelght of 1,000 
feet. These messages were relived at 
the Ifdre island navy yard, 40 miles 
awgy^ to well ns at the Verba BtHnaj 
leia^ iralntng school in the bhy. In' 
JUant. Beeh'a experiment a t)tK)-toot length 
^ odiitoer wire was trailed behind the 
aietohilgnei but In gome ekperlnienta re- 
iBUde in New York by Mr. Hw 
wad foHhd >M*tbie to tttiUge the 
.(W-'flimireg of the 'derohliane Ingtggd- in 
month'’' wircdass iiws8g«ea| 
16 Miieg from gn gero-' 
la 

:e'( ' toe military alntolp' 

'#1^ from WgrntM}i^ 
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New Storm BitMls In FnuiM.— 

France has been the first country to be- 
gin the use of the new International 
storm signals, described in the Bcicn- 
Tum Amkhicaih of January Slat. The 
new system went Into effect at French 
seaports on .lanuary iSth. 

Modecalar Diapcraioii.— Even the most 
solid metals lose aoiue of their molecules 
by dispersion from the surface, but some 
curious peculiarities are observed In the 
proceaa Of molecular dispersion For 
lusUnce, when a piece of gold Is presaed 
agatnst a piece of lead, some of the. 
molecules of the former disperse Into 
the lead. The process is. of course, ex- 
tremely slow, and years are required be- 
fore its effects become evident. But , 
slow as It is, the dispersion of the 
molecules of gold into a mass of lead 
takes place faster than Into either air 
or water. The surface moleculee of 
water disperse readily into air, but re- 
fuse to enter oil The molecules of salt 
disperse quickly In water, but refuse to 
unter air, or moat solids, In appreciable 
quantities. 

Initiation Among the Eskimos.-- -A de- 
vice for protecting the lungs and throat 
, from the injurious effects of foul air was 
found in use among a tribe of Alaskan 
Eskimos by Capt Jacobsen, in the 
course of his expedition of 1881-1883 
This Eskimo respirator is a little basket 
woven of twisted strands of tine grass 
It is placed with its hollow side against 
the mouth, and a wooden peg, which 
rises from the center of the basket, is 
held between the teeth. The respirator 
affords protection against the dense 
smoko which Is evolved in preparing and 
taking a vgpor bath. For this purpose 
water Is evatiorated over a big Are In a 
vory low hut, which is tightly closed to 
keep in the heat. In this stifling atmos- 
phere the employment of a respirator is 
absolu(e|y necessary. 

BoUd Partlclss In Human Breath.— 

It has hltberto bean assumed by physl 
ologlsts and hygienists that the exhala- 
tions from the lungs were composed en- 
tirely of oxygen, nitrogen, carbon di- 
oxide, water vapor and other gasee and 
vapors, without any admixture of solid 
matter. According to a recent note in 
(Uttmoa, Ur. Oourtada has examined with 
the ultra mlcroseope the moisture of the 
breath, condensed without contamination 
with atmospheric air, and has found , 
therein a multitude of solid particles, of 
various shapes and slxea, some motion- 
less, others moving, and presenting the ^ 
appearance of co<-cl (globular bacterial r 
and bacilli (rod-Ilke bacteria). Epi- 
thelial cells were also found. A few 
dropa of this moisture, evaporated to 
dryness on a glass plate, left o dusty de- 
posit nearly as dense aa the deposit left 
by an equal quantity of potable water. 
No bacterial culture could be obtained, 
however, although four different ciiltnre 
mediums were tried. 

A Service for Agricultural Metoorology. 
—It Is reported that the French govern 
ment is about to organtie a special sor 
vice of agricultural meteorology, under 
the direction of the Ministry of Agricul- 
ture, distinct from the general meteor - 1 
ological service, which belongs to the 
Ministry of Public Instruction. Exactly 
Uie same thing has ret^ently occurred In 
Russia, where the Ministry of Agriculture 
Aow has a meteorological service of Its 
own, distinct from the large and well- 
organixed service pertaining to the Cen- 
tral Physical Observatory; whilb some- 
thing analogous exists in Oermafly, where ^ 
a few yearo ago the Prussian Ministry , 
of Agriculture organized a nW public 
weather aervk-e, which is indgphndeDt of 
the old meteorological Institutw ot the 
German Stales. There seems to be a . 
well-defined movement In the direction 
ot giving agrteultural meteorology an 
Ipdapeailont status. This plan undoabl- 
Odly entollf a grsat deal ot dttoU<»^lo<i 
Of woto> aM tta ratoon d’etra to hardly 



Truth About Our Civil War 

H is it po.s.sible for a man to be absolutely fair to 
both sides of a question ? It is doubtful. That is 
wJjy in every story of the War, North or South 
has found some grievance. Hut thoug;h the mind 
of man may be in doubt and the band of man may 
waver- the hand of nature is .sure— and it is our 
Ijreat good fortune at this day — fifty years after the 
War Began — to have found a story of the Civil 
War that was written by the sun in the sky on the 
sensitive plfite of a camera. 

We have found 3,500 photographs of the Civil 
War that have been lost for nearly fifty years. 
H We have recovered them from oblivion and now 
S you can own them. 

^ hese photographs w ere taken by the greatest photographer 
in the country He died in a hospital almsward, long after he 
had lost this splendid w-ork of his genius- Grant saw these pic- 
tures taken — Garheld valued them at !&1S0,0<)0 — the Govern- 
nient of the United States paid $27,84(1 for a similar collection. 
Now, the original negatives arc almost pricelen*— for they are 
the one vivid, accurate, real story of the War 

The Hand of Man and 
The Hand of Nature 

contrasted the work of 
the hand of man and the work of |he 
camera Hrady caught this artist from 
Marper’^s Weekly as he was sketching a 

^ttisl could only put in a 
few strokes of the pen in the few min- 
1 v SiSffiBW! utes at his command He had to draw 
ftis imaginatioh when he finished the 

p a The camera caught the whole scene m a flash- Even 
the developing was done on the spot, as is shown by the 
photograph of Brady and his improvised dark room in 
camp. You have seen the work of this Harper's Weekly 
artist III old books. Now you can see the truth from 

I 18 FREE 

‘.nil i cents for mailing 

To glv* you some idsa of the bigness of this snter- 
” priH«, s monumenul and absorbing work, not for thia 
i day only, but to be handed down to future genera. 

. tinnb of American citizens, your children - we have 
chosen 18 typical photographs, reproduced them 
carefully, and encloaed them In a handsome portfolia 
These IB ws will give you FItEE i you send only 
10 cents— the cost of mailing. Even these samples 
will bo valuable acqulaitions. 

Not only are they of great historical im- ^ 
porunce, but they will make appropriate 
additions to your library walls. They 
eighteen different aspects the 
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Bi before our supply is 
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CEMENT 

The MARCH MAGAZINE NUMBER of the SCIENTIFIC AMERICAN 
ISSUE of MARCH 18tK 1911 

^ Had Aladdin rubbed his wonderful lamp and asked the genius that performed for him the tasks of a steam 
crane, locomotive, airship, cook, jeweler, glass of fashion, judge of feminine beauty, and universal provider, to 
supply a material which could be transformed from a powder into a solid, hard as rock— which sculptors could 
mold as easily as clay, which could mimic the gorgeous marbles and porphyry of the East, and which could be 
poured like water— perhaps the genius might have been stumped for once. 

^ We are going to tell you about such a material in the Scientific American, and it’s going to be the story of 
Cement, the most protean substance in the world, a material with which engineers and architiscts and 
artists have worked wonders. 

We cannot but feel that in no magazine has there ever been gathered together a series of articles on the uses of cem^rtt which 
drive home so tellingly the wonderful versatility of a substance, at once one of the oldest and the newest of architectural materials. 

^ Every article is written by a man who has actually worked in the held which he is describing, and who is, therefore, able to express 
himself authoritatively on the results achieved. 


WHAT THE NUMBER WILL CONTAIN 


TTie ^JliCanufacture of Cement i 

^ First of all, there will be an explanatory article, some- 
^ thing in a pedagogic strain, so simply worded, how- ' 

ever, that a reader who really wishes to leam cannot fail i 

to understand the message wntten. That article will 
answer the question " What is Portland cement ? ” In 
addition, it will answer the questions " Why is it called 
Portland cement ? " " How is it made ? " Mr. E. D. 

Boyer, a lea<;lmg cement expert, is the author of the article. 

He literally transports. you into a cement factory, takes 
you by the hand and guides you through the plant, and 
shows, step by step, the processes through which raw 
rock must pass before you can buy it in the form of a 
barrel of cement 

Cement in Ancient and cM^odern Times 

^ Like many a new invention, Portland cement is as 
^ old as civilization. It remained for the modem en- 
gineer and architect to develop the substance to its highest 
pitch of perfection. Mr. Albert Moyer will contrast the 
ancient with the modem use of cement, and show the wonderful adaptabOity 
of the material 

Cement at Panama 

^ The Panama Locks and the great dams at the Isthmus will be con- 
J structed enhrely of cement, one of the biggest tasks ever undertaken in 
concrete. Late views of tlie work at the Isthmus will be published whtth 
will show the extent to which cement is used ui an undertaking dear to the 
heart of Americans The article that accompanies the views will present 
same startling statistics. 

TT/ie T^elation of Cost to Supply 

^ In addition to the contributions enumerated, there will be a statistical 
J article which will graphically compare the increase in the use of cement 
and the corresponding decrease in the price of cement. 


^ Much has been writteii of late in magazines and 
J newimapers on the subject of the monolithic cement 
house. The story of the amazing achievement of casting 
a house simply by pumping into special forms liquid 
material which later becomes as hard as stone, has never 
been fully told Mr. J. P. H. Perry, who is a well-known 
authority on the subject, will explain the progress that 
has been made in this method of building. What is 
more, he will tell you how far the method is practicable 
in the light of our present knowledge of cement. There 
will also be descriptions' of other systems of house build- 
ing with portable forms. 

‘C’Ae Problem of Waterproofing 

^ There are many who hesitate to employ Portland 
^ cement because someone told them it was impossible 
to make a cement house waterproof. It cannot be denied 
that a difficulty exists. Yet the piinapal and practically , 
the chief problem to be solved u the constructiafi tS ^ 
foundations which will prevent the seepage of moisture through concrete ' 
walls mto cellars. Just what should be done to waterproof the foundation 
cellar walls is fully set forth by Mr. Ralph Davnon, an expert in water- 
proofing materials. He gives detailed and practical examples to cover all 
the situations that mav arise. 

^he ^iCimicry of Cement 

^ When the ordinary cement block first came into being, its ugly, unin- 
J teresdng gray surface damned it in the eyes of the artisUc. Nowadays 
we know how to color cement, so that it can assume almost any shade 
desired, and so that it can dupbeatr the texture of different colored granites 
and «her stones. This phase of the sdbject is ably treated by Mr. Fred 
Norris, a leading expert in such work. The article will reveal the artistic 
possibilities of cement and the illustrations will show how remarkable sculp- 
tural effects are obtained. 


REGULAR SCIENTIFIC AMERICAN FEATURES 

All ihete articles, and others which Jt>e hope to publish on the subject of cement, r»ill appear as an addition 
to the regular Scientific American. There wilt, for instance, be the usual Aoiation page, the abstracts 
from current periodicals, the I mentor’s Department, and those aHicles which, discuss the scientific achievements 
of the hour and which would naturally find a place in the Scientific JImerican as soon as they are announced. 
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The J, (Idol H ah^a^Htflafl to nrvwt' ftu t xaminaLioii lIliHlrAted 
*rti( li'K Oh stiltJeelH of I iiiu Iv liiU roMl It tlu iiliolotfraplih arc M/ian>, 
the urUilcsNhoif in«l tlu [notM aiilhnitu , tlu < oidnInilionK will 
rreene «jH<ial atlehlioii AetepliMl aititles will be paid for ut 
rcirular h|>nt i rati *< 


The purpose of this journal a to recoid airurntrlp 
and IH simple It rms, the icorld's ptni/res- in st lenhjic 
knoidedpe and industrial athtevemenl. It seeks to 
present this information in a foim so ivadahle and 
readihj understood, ns to set forth and emphasuzc the 
inherent charm and fast mutton of sritnce. 


The Panama Canal Must Be Fortified 

A 'J' tlu' Istlinids (if I’ntinitin, far rciiKiM'd from 
tlic nearest terntiiry of tfie I'liited States, mid 
surrounded by turbulent governments whose 
perpetual ferment may cause tiiem to break into hos- 
tilities at very short notiee, iimeec ssible eseepl over 
lengthy routes bv si a, then is being created at a 
cost of nearly four hundred million dollars, a jirop- 
erty, the I'anamn Canal, uhose eompletion, it is 
hoped, Mill greatly stiniulnlf tlie om rsea trade of 
this country and the hmldiiig of an adeipiab dieji- 
gea im reliant marim , and al the same tune greatly 
ineriase tin strategic \alne ot our na\y. 

It is a jieeuliar eharnetenstie ot this great enter- 
pris( that, in spite ot tin stiipindoiis cliaraeler of 
its works and tin long yiars that haie been needed 
for its eoiistrm tion, if it ui n left in an undefended 
condition it would be eapabli ot quick destruction, 
or al li asl of siieli i llietiii disablemciil as to be ren- 
dered useless tor an undetermiiud but very consid- 
erable It ngih of Imn , 

( omnion sense and far-siglited prudence demand 
that, hni irig created this invaluable property, its own- 
ers should taki measures to ensure its peruiuncnee 
and protect it against destructive attack ; and it is the 
unanimous opinion of botli our Army and Navy De- 
partments, that tile most eileetiial wav to protect the 
canal would be to eonstnu t a jiowerfiil system of 
forts eomiiiaiidiilg the eiitraiiees both on the Pacific 
and Allantu terniiiials During tlu past few months, 
much has bein said and writbn by Invinen, and by 
a \i ry tew military men, against tlie propriety of so 
deiiiidiiig tile canal. Notalile among tin latter is 
a retirid admiral, tile valui of whose jirofessional 
opinion would set m to be decreasing in tin exMct 
proportion as tiie dimaiid for his si rMces ns a niagn- 
z'liii w riter is on tin iner< asi , It has bei n urged, 
first, lliat to build delenees at the canal would do 
Viob iie( to that policy of neutralizing the canal to 
wliiili till riiilid States IS committed, iiiasmueli as 
oiir goM riiini III would then In assume a menacing 
and liostilr atliUiib to llie fort igii nations lliut might 
wisl. U. m,..k. us. ol il, s.ioml, that fix. d ,1. f. nees 
al till I III r, wins would not i iisiin the safety of the 
whob ‘i(i-mil( liiiglii of till laii.il, wliieli, .at any 
point, would III liabli to attack bv laud foreis. third, 
that, Sinn tlu .anal Ins l.n n bu.lt larg. 1 \ for null 
tarv piirposis, it is tiu ir.ninn of tin nail to de- 
fend the sam. In slatioiuiig its warships at i ilber 

end. 

It is not til. prininn of tins journal to go into 
the political aspiels of tlu <|u. stioii, and it is siii 
fieient to state that tlu riglit of tlie L'nitnl .Slates to 
build defensive works, il it should sod.s.re, is dearly 
recognized bv treaty, and that tin leadpig nai al and 
niililari exiierts m Eiirop. stem to In agned lliat 
wi not only have the right, but that it is allog. tin r 
expedient, to safeguard this properti In smt.ibb for- 
tifications I’lirtherniore, these works would la of a 
pur.li proleeliie and not of tin aelndi otl'insiie 
eliaructcr: and. although treaty (Sbligations might 
hroixd^- be rdnd I1J10I1 to protect the canal from 
hostili ntlaek by any of the highly civilized nations 
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of the earth, there are Umi uiniiy governments, pos- 
sessed of fleets of no inconsiderable jiowcr, whose 
state of advancement in what might be called the 
ethical side of human eivilizatioii is not such as to 
make It sure that, in cases of extreme provocation, 
they would hesitate to seize the canal for the sake 
of obtaining some strong strategic }>osition in a criti- 
cal phase of hostilities. 

As to the claim that permanent defences would not 
insure the integrity of the whole stretch of the canal, 
it must be borne in mind that the scheme of defence 
contemplates, not merely' the mounting of high-pow- 
ered guns at the entrance channels, but the placing 
of lieavy garrisons for the i atrol and protection of 
the whole stretch of the canal from shore to shore. 

As to the contention that the proper way to defend 
the waterway is to station warships at either end, it 
IS suflicieiit to state that the value of a fleet of war- 
ships lies largely in its mobility, and that the policy 
of tying a e. rtain number of our ships to some pnrtii- 
ubir })oint, and keeping them permanently stationed 
tliiTi , IS to rob them i>f tlie gri'ater part of their value. 
It was reeciitly )H>inted out hy Admiral Dewey that 
guns mounted on board ship are on a sinkable, un- 
steady platform, lliat tlieir proteetion is limited, 
and that the rangi -finding devices on hoard a ship 
have a very limited range of neeiiraey Guns 
mounted on shore, on the other hand, an placed on 
an iiiismkahle and steady jilatforin: and heiiig pro- 
vided with widely si-jmrated range-finding apparatus 
of extraordiniirv neeuraey, tin v are, giin for gun, of 
very niueli greater value than those nioiinted on board 
sill)). Il our 111 ft were being transferred, say trom 
the Pacific to the Atlaiilie, on emerging from the At- 
lantic entMiiei', it would he at a lery serious dis- 
ndinntnge w'erc that entrance c.niimandi d by a hos- 
tile fleit, so drawn uji that it could concentrate its 
fire iiiHiii each oJii)) as it jinssed into the open. C’oii- 
dilions at the Allaiitie lerininu.s are such that, on 
hotli sid.s of I.inioii Bay, there are excellent sites 
for forts well advanced on outlying points. The 
line .loiniiig these sites is .8,000 yards in front of the 
point where the canal prism reaches a low-water 
depth sufficient for lmttleshi)>s. Powerful forts al 
these two points would siifliee to ke. p n hostile fle. I 
till to twelv. thoiisaml yards distant from the c.anal 
eiitr.inee, and, under their proteetion. our ships could 
emerge and form in line of battle, before moving out 
to engage the enemy. Similar {Miints of vantage are 
presented at tlie Paelfic terminus of the canal by err- 
tniii outlying islands tlint would admirably corarnatid 
the approaches. 

“The general board,” says Admiral Dewey, “con- 
siders the jirime object of fortifications at the Canal 
Zone is to prevent its iH’eupntion by an . neiny, and 
by their eMstenee to enable tlie fleet, free from so- 
licitude for the safety of the canal, to pursue its 
legitimate functions, whenever the interests of the 
country most demand its presence." 

Oil Fuel on Ocean Linen 

T he uniformly good results obtained whenever 
oil fuel has lieen given a properly-arranged test 
on an oceaii-goiiig steamship, have made it cer- 
tain that some day, and not so very' far in the future, 
oil will take thi' place of coal as the fuel of tlm great 
trans-Atlantic steamships. One remarkable fact in 
favor of oil fuel is that, in sjute of the unusual num- 
ber of ndvniitag.-s to be tlerived from the ehuiigi-, 
Ihere is praeliinlly no serious disadvantage Fur- 
thermore, th. birgt r tin shiji. the inorc marked 
arc the eonvelin nees .and eeotioiiiies ntteiuliiig the 
eliaiige from eo.il to ml. 

Among the frequent studies which have been made 
of tlie jiroblem and llie many eulogistic articles 
which liave been written in favor of oil fuel, one of 
the best is an editorial in a recent issue of our Scot- 
tish eonteiiiporiiry. Tin Steamship, whieli briefly 
Humnmrizi-s the advantages of oil firing as follows 
.'steady' steam pressure . an absenee of “dirty'" fires, 
and no neeessily for eleniiiiig fires (which last be- 
cause of the opening of fire doors .and .aioling off of 
furnaees, is estimated to cause a loss of per 

cent of steam on a 7-dny voyage, with a correspond- 
ing loss of speed) , reduction of bunker space to five- 
lighths of that required for coal, and a great reduc- 
tion of the force of stokers. 

It is {minted out that {xirtions of a ship which are 
now useless for coal bunkers, because of their nar- 
rowness or innceessibie {Misilion, are always available 
for the .storage of oil fin 1 The double Ixittom may be 
thus used, and the trim of the sliqi may be preserved 
bv ndmitting sea water to the emptied oil tanks. The 
objeetionalile list to jiort or starlaiard, due to using 
more coal from one side of the ship than the other, 

IN avoided; a steam pump serving to transfer oil 
fuel from side to side at a moment's call, 

Now, in view of the many above advoatogea, it 
may be asked why the leading Atlantic steamship 



lines have not adopted oil fuel. Thi 
the fact that tlicsc ships were built i 
and that, coupled with the prejudii 
Ignorance, of ship owners against 
has been the financial objection to the 4MWt at aeiliit 
the necessary changes in the bunkciw. Ai a aMiMr 
of fact the advantages of oil firing, to Whe 

fast trails- At] antic liners, would be fp^jawat and a» 
quickly realized that we look for itswifi^ IntMabe- 
tion. 

Our contemporary makes a study of oaoditioiia am 
the “Mauretania" and "Lusitania," whidi ahowa, !■«. 
very striking way, what oil fuel could Ao fw tlMaa 
great sliqiN. The average cunsumptioiv«it a 
of 25 knots is .'{..'lOO tons of coal for thesrinf 
or 1 1 ,000 tons for the round trij). If od were nanj. 
.8,800 tons could be stored in the double *»«»***ri Ot 
the shi|i, leaving the coal bunkers availahip Inir 0n%a. 
It is estimated that 600 tons of oil would U^iammr 
ty-four hours, the work now accomplished dgy tfiOa 
tons of coal; and this would represent a SHndR|P«f 
about 2,000 tons of fuel on the five-day sipg||k 4lpif- 
age, or of 4,000 tons on the round tri{j. If 
vacant bunker space, or its equivalent, in a itUif at 
similar size and speed, were utilized for fiei([^ ad 
$5.00 [ler ton, the earning capacity of the shjp woidd 
be greatly increased. Of the 812 firemen aud aaal 
triiiimers now carried on the Mauretania, '^‘Hunrrild 
be sent asiiore and used iii handling the extraipMfa 
that would he earned. In place of 312 firenato. It 
IS estimated that 27 greiisirs would be suflicitoll to 
attend to the ml burin rs ainl to the water feed dglbe 
boilers By nlteratimis of the accommodations war 
reserved lor tlu 28 ') firemen and triminers, it is 
estimated that at least 200 third-elass passenggm 
additional could he enrrud at $2.'5 {ler passenfec. 
An estimate of the total leonouiies shows that (Ae 
increased eoniing capacity of the "Mauretania" oa a 
round voyage from Liver})ool to New York and ba«dc« 
would be* alsiiit $60,000. 

I.nstly', on the im{)ortanl question of speed, it la 
argued that since 82 tires out of 192 furnaces in the 
boiler rooms of the "Maiiretaiiia" are cleaned every 
fiuir hours, soim 10,000 out of 70.000 horse-iiower 
iiiunI be lost llirougli that disliirbanei of the fires and 
the cooling off of the furnaces which is inseparable 
from cleaning— -all of wliieli is avoided under oil 
firing. Our eoiitenqiorarv believes that the use of 
oil fuel almi. would reduce the time of the voyage 
bwtwern Quienstown and New York by from eight 
to tell hours If so, the "Mauretania" might be able 
to make the voyage in nn even four days. 


The Self-igniting Oil Engine 

C OMMENTING upon the advantages of the 
Diesel motor in oni of our last month’s issues, 
we pointed to the npiiurent neglect which this 
engine has suffered in our .States. We have sitiee re- 
ceived several eommunieations. in which it is urged 
that the Ditsel systun has not been wanting m np- 
{ireeintion, nnd that tlie motors have been regularly 
manufactured and put ujion the market muler a serie.s 
of {latents eontrolleil by a lending .St. Louis ea]iital- 
ist. with such effect that the aggregate hor8e-{iower 
in use at the {iresent day has reaehed quite a eoiisid- 
erable figure. 

In point .if fact a inanufnetuniig eom{)any of 
t’udiihj, Wisconsin, has in the jmst lieeii liuiiding 
Diesel motors for the St. Louis interests, and in the 
future their eoiistruelion is to be earned on in a s{>p- 
einl (ilant now' in project at .St Louis Tlie Diesel 
motor has, therefore, not failed altogellier to find 
sup{«)rters here. Indeed, some notable ira{jroveinent8 
in its design are distiiielly Amenean iiitriKliietions, 
such for instance as the use of n long {liston in place 
of the original cross-head, and a skillful inudifieati.in 
of the air-compressor, which has greatly simplified 
the Diesel installntion. .Nevertheless, it do.'s not 
ajipear tll'ltt the spread of the Diesel has been at all 
pro)>ortioriat( to its virtues. Its munufaelure re- 
quires sjiecinl care and attention in the choice of 
material and in workmanship. While the {lains thus 
bestowed u{>on the work of {iroduction are amply re- 
{>aid by the great advantages gained, the first cost of 
the Diesel engine is necessarily somewhat higher 
than that of a e(ltres{>onding steam unit of the more 
common types. The immediate gain derived from 
the substitution of the Diesel in place of steam power 
de|iendN, of course, in eonsiderable measure on the 
relative costs of coal and oil. It is largely for this 
reason that its adojition in Eurojie, m localities where 
the price of coal is comparatively high, has pro- 
gressed with more rapid strides than here. But even 
under the most favorable eonditiona, the advantage 
seems to be on the side of the Diesel ; nnd although, 
as has Ix'i'ii {xiinted out, the aggregate liorse-power 
of the system in tliis country has rise.n to a very 
appreoiable figure, the Diesel motor cannot be said 
to have received its proper share of attention. 
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Silvanus Philipps Thompson, F.R.S. 

The Noted Electrical Eii^iiict r and Physicist 


liy P. F. 

T he usual series of Christmas Ipctures at thr Rojiil of 1 mh 7 nnil 1 h<.h Ih lor< the Institntum of Kh’ttn- 

Instltutiofi of OrpHt Rrituiii has tliK vrar l)f<'ii »li - rid V.n^incm. our on Ins trlr|ilionir iii\( stifrntioiis, and 

llverod by Prof. S. 1’. Thompson, whonr extended sum- the otlier on the iriHiirnrr miiihiiie; ol iHOh, on rolulors 

tlflc Investigations and discoveries have earned him a eonvertersj of l»0i. before the .SociiU ol Arts, on high 

world-wide reputation. The Slihjret whieh he has ehoseii speed eleelrii iimeliiiierv , with speeial r< ft nine to steam 

for this year's lerhircs Is that of “SomnI, Musical and tiirhlnes, clMiaiiios and nlteriiiilors. and the first Kchm 

Non-Musical." leetiire delivered at the Institiilioii ol Kli-clriral Kii- 

Prof. Thompson, of whom the aceominim lug origin.d glni-ers during IBOH He has ronlnlmted t 


photograph was esprcially taken last motdii f 
lication, Is a native of York, where he w 


Quaker parentage, .Time 19th, IH.lil, In 18H1 he mar- 
ried Jane, eldest daughter of the lute .Tames Henderson, 
of PoUohahields, a lady of eonsidernlile miisieal and liter- 
ary ability, who has in lute years rnntrihiited inany highly 


tills pull- to the lending seientiflr piililicatioiis, niiioiig the most 
horn, of important of these heiiig a eoinmiimi alum to the Phjsi- 


eat Society, “fin Physical Ojities and on (ieotnetr 
Optics.” and another to the Soeietj of \rts, “On 
Mercurial Air Pump." 

Hr is the author of nunierous valued works which li 


giizines mainly in the form of placed him foremost lii the fields of holh Jitire and iip- 


translations from the Italian and the Herman. 

Silvanus Thompson was rdiieatcd at the famous 
Friends’ school In York, which he left in order to attend 
the Flounder's Institute, Pontefract; afterward he fol- 
lowed courses at the Hoval .Seliiajl of Mines, and con- 


piied seieiiee He hegiin in IHKl tlie piihlieiiiioii of Ins 
treatise on “Dynamo-Klcctrie Maeliiiierv.'' wlilch is now 
in its eiglith ecliticui, and which has la-eii iraiislated into 
French and German Hr puiilished Ins laiok on “The 
l•’.lt■c•t^> Magnet” (u greatly enlarged reprint of the 


tinUed his studies at the I'nlversity of Heldellic-rg. His 1H90 Cantor lectures), of whieh llierc- were Frenc-li, Gc r- 

extraordlnary pioflcleiiey in learning and his Indefatig- innii, and Russian ediliems He re-wrote and consider- 
able researches won Idni many nolnlile dlsllnetions at the iihly eiilargrcl his “Elementary Lessons in Electricity and 

very outset of his c-nreer, and the progress whlcli lie has Magnetism.” wliieli laid run Into 40,000 c-opic-s in eiglil 

made since he entered tlie field of 

electrical engineering. In wlilrh he has 
80 markedly distinguished himself, is 
a record to be envied liy many, hut 
reached liy only a few. He received 
from London Hnlversitv the degree 
of R A. In IHfiO, B.Se in IHT.'i. and 
I) 8e. tiiree years later, and he has 
since Iwen made uii LI.D at Birm- 
ingham, ns wa*!! as nn honorary M D. 
of Koenigsberg He Is a fellow of 
the Royal Soeletv, of the Royal As- 
tnmomicul Sov-lety, and of other 
learned bodies, also member of the 
Royal Institution of Great Britain, of 
the Royal Academy of Sciences of 
Stockhcilni, and of the American 
Philosophical Society, and iias been 
senator as well ns exunilner of Lon- 
don l^niverslt^. in the organixation of 
which Intler he took n very jirom- 
ineiit jinrt 

The extrnordlniiry command of 
liuigiingcs possessed Ity Prof Thomp- 
son cnnhled him to personnllv de- 
liver two ndniinihle foreign lectures 
—one In Italian on “Magnetic Im- 
ages and Their \pi)lleatioii in the 
Thc'orv of the Rotalorj h'ield Motor." 
iiefore tlie Volta Centenarv Con- 
grc'ss at Como, whieh he attended ns 
a (leleguto ill IS90, and the other in 
Germnii on ".Michael Farailaj." be- 
fore the Crania Soeietj of Rerllii, 
during .Tariiian, 1901 In the inontli 
of June of the snme year lie de- 
ilvered, at Oxford, the Rocle lecture 
on “Magnetism in Orowtli." Among 
Ills numerous otlier linportiinl pma'i's 
should lie singled out tliose forming 
the subject of the Cantor Lc-etures 
of ISR't.’ 1H»«. mid 189i. The first, it f).ai..yr/j|)li lo lJ<.|.|.f 

has tweii truly said, established ids I’KOF- SILVANUS PHILIPPS THOMPSON 

reputation of licing a lender in the 

8|>eeial study of the Construetion, theory and mode of tears, and wlinli uppenred in French, Cicrmun, Iliili.m 

working of eleetro-dynniiiie machinery The second, in and I’olish In 1998 lie issiic-d tlie first rdillon of “Pcilj- 

1H90, was on the eleetro-magnet, a siiliject to ftie study pliase Elec’trle Currents and Motors” (second editiem, 

of whieh he liad given much of the previous seven years, IH99). winch was transliited iiilo l-rencli and German, 

while the third, in 1895, was entirely devoted to the arc and during 1897 published a voliinie on “i.ight Visitilc 

light. Other lecturea worthy of particular notice arc and linisible” He further wiotc “The Life- of I’hilip 



III two laige attraclicc ixliivo Miliimes 

l)i 'I'hompsoii was Ilia ol tin toiimlc rs ol liie (.illa-rl 
Cliili, orgioii/c-cl till III! <-\]Yri ss piirposi ot ri-iidc i mg inlo 
Knglisli a work poiilisliecl in IfiOO iiiuiei (In Idle />,■ 
ifmnii'li ill took a M r\ promoa nl ]i.irt m the tnoisl.i- 
tion. and piilihsheil loi lulmiriililc anil vi r\ valmihli- seiii-s 
of notes tliereoii. tolliiwing Ihiin ii)i with immennis li i - 
turi-s on till life ami work ot I la first electneian 'to ■ 
the aboM lie adde-d a f raiislatioii of tile l.’tilt K/tinltild of 
Petrus I’erc-gnniis. which la had printed In the gic-at 
Chiswii-k I'ress In rigid ro\iil form for private distnlai- 
tion In till iireparallon ol the notes, tin- lictiirc-s and 
niiiiii-roiis arlic-lps on llii-si- carle writc-ls that followi-d, 
Prof 'I'hompson was \rrv lorinnati in c-niiiniaiiding tlie 
resources of ins jirofusc- private liltrarc of eieelrual liler- 
aliirt IDs collertion of earlv cililioiis, known In tin 
writer of tlir prc-c-nl article, is, witlieeeit epieslloii. tlie- 
liirge-s| in cMstence, fell siiriaessmg tin Itoneilils and llei- 
I.atimei Clink lihrarii-s, not on 1 \ in imm'a-r anil In si-peir- 
ali isHiii-s. lull in till c-\i‘illemr of 
till liimliiigs 

'J'lii sliigiilar versalillti of Hr. 
Tliompsnn is cMdeni-i-il In his iid- 
miralile wiitei colors of Mpine 
iiioiinlaiii gl.ii'iers anil of Canadian 
sc-i-m-iv, ns well as Ins sketches In 
liliic'k and wliilr, his card illiimm.i- 
lions, his etchings ot portraits, 
among w hli-li is one- which lie jirc-- 
jiarcd witli his own liainl for hi4 
work on Mieliac-I l-araday, and Ills 
riitirii atmns ot tlie l-’h*! Petrus 
Peri-glinis transialion 

'I'iu- ac ( iimpanMiig plaitograph 
is an exeelh-nt likeness of Professor 
Silvanus I’ Tlioiii)>soii as he appears 
at tlie present (lav \s he- sleinds lie- 
(ore- us, we flnd liiin to lie a man of 
level age height and of goial Imild, 
well gioomee) hale and iie.iitv His 
head. will pmsid upon strong 
slimililers, is tinged willi grav The 
lirow is wick ami tlie eves are clear 
'end well sel, denoting cpiick, liitelli- 
gc-iil ])i-rf option In niiemici. he Is 
ale it. verv genial, frank ami lepcn 
Ills vimi IS svmpatlielle ami verv 
(ii-ai. vvhlli ills ( minciatioii is re - 
markiilelv elistimt 'I'lie gem-riil im- 
pression Ilf Ills persoimlitv is ve-rv al- 
traclive 'I'o this lad and to the pi - 
eiilrariv conipre he iisivi- inanmr in 
vvhic'li Ills teieliings are presented, 
rum he nttriimtid tin wide popii- 
liiiitv lie eiijovs among his students, 
as, iialeed, la is higlilv I'sti-i-im'd liv 
all those who have lislemil to am of 
Ihi numerous mlelressis |o whieh we 
li.ivi iilieailv inailc allusion greit 
ill 111 lues ia-en said, ami deserv-edlv. 

Ill Jir.iisi of the f. Ill-fill, im-lliodiral 
prepiiralioii of Ins lee lures, evidciu- 
mg as tliev do lahonous iulilmgraph- 
ival iiiid slatistieiil ami evpinimnlal resiarili He is 
very piiliclil, jiamsiaking, iiliMim- tee de-vilme the- iieiil of 
his inieny students, and it has la e ii truly Kiiiei lliat, as 
a teaehr-r ami trainer of vouiig men, iiiiiri- esiieeiiilly in 
i-lec'tric-nl engine ermg la is lielieictl to h.ive no superior 
tliroiighniit Great Britain. 


The Southernmost Meteorological Station of 
the World 

T he Bulletin of the Mount Weather Observatory piiti- 
llkhes a report from Vicff ConNiil-Oeneral C ). 
Chandler, Ktatiuned ot Buenos Aires, on the mete-oriiliigleal 
station of the Argentine government at Ainoiid House-, 
Laurie Island (Seotla Bay), in the South Orkney group 
of lalands— the southernmost permanently inhabited simt 
in the entire world, situated In 60 deg. 40 min soutli lati- 
tude, and 44 deg. 39 min west longitude Tlie station was es- 
tablished liv the Scottish Antoretie Rx|)editlon, bended 
by Dr. W. S. Bruce, cm the 25th of March, 1903, and was 
taken over liy the Argentine governiMcnt on the 2 1st of 
February. 1904, since wlileh I’lite It lias Iveen administered 
by the Argentine Ministry of Agrlenltiirc. which mnln- 
-Mns a staff of four men — tliree observers and a cook — at 
this Isolated place, tlie nearest liihaliited plac-e to the 
flOUth pole. 

Although thf* South Orkney's were discovered by Powell 
In 1821, and viaited iiy Weddell in 1823, Dumont cl'lJrvIlIe 
In 18.'», and Larsen In 1993, they remained praetleally 
unknown until the return of Dr. Bruee’s Antnretle expe- 
dltkm in 1904. The chief islands are I^aurle and Corona- 
tion, Communication Iietween the South Orkneys and the 


ciiilci world IS mainliimeci tiv nn \rgontinc- iiavnl vc-.sil, 
«hic-h, leaving Ttiienos Aires in .Tiiniinry to n lic-vc- the stafl 
at that lonely outpost, arrives fin re after a three weeks' 
voyage. In l-’cbruarv, and after a sliort stnv returns t,> 
Buenos /Vires, arriving there in Alaieh Steeps arc- some- 
tmirs made at points of interest en route 

The .Vrgentine iiietenrologic-iil servlc-e has also main- 
tained, sinc-e 1906, a .station u( South Georgia islimd, and 
stations are coiiteniplalecl on one of tin Sandwic-li group, 
from wllic-h Filc-hiier exivec-ts to make his iidviinc-e into 
Wc-ddell Sea next year, and at Waiich-l Tshincl, m 65 cleg 
4 min scmfli liltltiidr, where tin- Frriicli expc-ciilioii under 
Charc-ot wintered in 1904-5 

Tt is ho|a-d thill the results nlilained In Ihise stations 
will he of practical as well as seientifle ntllltv, in liiereas- 
Ing our knowledge of the winds uiid storms around Cii)m 
H orn, and liidientiiig the safest routes for mariners in 
that dangenma region 

The Physiology of Marching 

T he repulatlim of fk-miaii) as a rnuiitrv where life 
is regulated as mnc-h iis pos,sihlr in nc-eordiiiu-e with 
tlie jirinc-lples of sclenee is borne out liv tlie reguliitlons 
of the German nillitary niitboritii-s concx-niing tlie inarch- 


ing ami plivsiial Iniuimg of troops Tlu- “jiliv siologv 
of liiarcliing" li.is Isen the siihieit of cure till investig'i- 
tion, and the rrsiilts oliliiiued arc taken (icivantiige of (ol 
tlic liem-lit ot the Cu-rnian lermv \mong the eom-lusions 
ic-ac-lied is tli.il during (•cmlimioiis hemv imirclung (lie 
rations siip^vlied arc not siifhciint to replace waste of 
e-nrliohydrates, and tliiit a dm’s rest is ri-(|uirecl after 
every three diivs' inareliing. to rnidile Die Ivodv to recover 
its normal power 


Velocity of Meteont 

A n nm.itc-nr aslronomer has devise el a siioiih and in- 
genious me I hod ot nii-iisurmg tin viloeilv ol me leors, 
or “slicaiUng steers” He photogiapiis ll» me leoi througli 
H vvhei i witli iilteriiiile ii|ia(|ui ami 1i oi p.iicul see tors, 
whu-h is mouiiteci m front of (lee- e oii' i ' imil (uriuei, liv 
an elee-trii- motor, eil a r.iti ol lioui I" to ‘iO levolutioiis 
fa*r mimile- The- veloeitr ol Ha me Hoi it riirlil angle's 
to the line of sigllt ciin he e .ile iiliile ,1 liom llie lull rrn|it( d 
line W'hu'li it tnici-s on Hu iilioloyi.ipliie pliile, ulie'n the 
speed of the vvliii! imil Hu wielHi of the sectors are 
kiuiwn '"Ills me-tlioel like no lo e omit ot Hu olille|nitv 

of the nic-teor’s paths unci i oiiscipientlv gives inerch its 
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An Automobile Water Towet 

New York’s Novel Fire Apparatus 


■t 


O NK of the ino*t uwfiil pieoeg of npparHtug for the 
Are department of a large city ig the water tower, hy 
ineaiia of which a jwwcrful atrcam of water can be di- 
rected into a burning building with gtrlking effect, egpeci- 
ally up to a height of 100 feet. An overall length of 
about 4A feet and a weight of about aeven tona, however, 
make tlie water tower ratlier unwieldy ag portahle ap- 
paratug, and at beat it fiirnlgheg a good draught for 
ihrec gtrong boraeg, while under conditions of snow and 
ice It can be drawn often only with the great- 
est dlfflculty and so slowly that valuable time 
may l)e lost in teaching the Are where its ger- 
vices are in demand. Accordingly when 
motor fliipiiratus was lieginnlng to be intro- 
duced into fire departnientg, keen witted of- 
ficials and practical firemen saw how greatly 
a giiltniile autmnobile running gear for the 
heavy water tower was needed, but the long 
wheel base furuislied a difficult proposition for 
automobile engineers. This has hwn realised 
now In R machine undergoing a thorough and 
practical test at the hands of the New York 
Fire Departriient, whlcli from preliminary re- 
sults srenu to meet the situation completely. 

The water tower. It will lie recalled, so far as 
length and general arrangement are concerned, 
somewhat reseiiiblcs In appearance the exten- 
sion ladder truck. It consists of a stand pipe 
an mounted that from n normal horlsnntal po- 
sition collapsctl for transport it can be raised 
to stand vertically, and then an extension pipe 
surmounted with a nozsle can be elevated still 
farther to a height of 64 feet. This nossle is 
capable of direction from tlie deck of the truck 
and s«'veral hose lines may be siamesed to feed 
the stand pipe so that* a powerful stream can 
be delivered. Fed from lugh pressure hydrants 
or from several fire engines, tlie water tower is 
indeed a useful weapon in the hands of the 
firemen, and in the downtown liusliiess districts 
of New York it goes out on the first alarm 
with the other apparatus,. 

In order to test motor propulsion for this 
purpose on ordinary water tower, in fact the 
reg<-rve one of tlie New '^'ork department, was 
token and the front wheels and other riltmiiig 
gear of the forward part of tlie truck along 
with the poles were removed and In their place 
was substituted a chassis with powerful en- 
gines, thus making a six-wheeled piece of aji- 
poratos, but much shorter and easier controlled 
than wtien horse drawn, taking Into considera- 
tion the horses. No other changes were nc<-es- 
sary than to supply the chassis, and the added 
weight gave increased stability to tlie tower when in ser- 
vice at a fire, csiieelally as the water tower frame can be 
firmly locked to the frame of the chassis. This is a very 
important consideration when it is recalled that water at 
a pressure of 164 pounds may be delivered from the nos- 
sle. But to find a suitable motor for this work was im- 
portant, as in addition to the long wheel base greater 
power was required than as yet hod been apjilled to auto- 
mobile fire apparatus. Fur this work absolute reliability 
Is essential, together wtih power, speed, ease of operation, 
and control and adaptability, and these must be insisted 
upon by all fire departments, especially those as conserva- 
tive as that of the city of New York, where in view of the 
immense interests Safeguarded no chance can be taken in 
the'failure of the me<'hanleal equipment. 

' Accordingly for one of the water towers the manufac- 
turers of a semi-trailer motor truck chassis that had been 
used successfully on coal carts and other heavy com- 
mercial wagons and vans, placed at the disposal of Fire 
Commissioner Waldo for trial at their own risk a driv- 
ing mechanism that under other Conditions of service had 
made a good record for power and relinblllly. This was a 
sliort heavy chassis with four-wheel drive and four-wheel 
steer designed on tlie couple-gear principle and con- 
striieled by tiie Couple-Geiir Company of New York city. 
This chassis ts placed under 
the front end of tlie wlwels, 
whose fifth wheel is pivoted 
on a univerhRlly .iolilled 
platform attached to the 
chassis. There is a four- 
cylinder gasoline engine of 
40 horse-power capacity di- 
reet-eonneeted to an electric 
generator, from which cur- 
rent is supplied to four 
motors, one inclosed in each 
of ,the steel disk wheels of 
the chassis. The axle car- 
ries the motor and field 
magnet, which are station- 
ary, while there is a rotary 
armature at each extremity 
of whose shaft are sruUI 
gear wheels which medi into 
large rars on the IqiMjlr 
faces o^the wheel dlskl 
«?lose to the rims of the 
wheels. Consequently the 
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jiower Is applied at each of the four wheels, mounted tg it 
is on an individual steering pivot, and this distribution 
makes control of speed and steering very effective, both 
front and rear whAlg being united into a single steering 
mechanism. Each motor Is rated at three horse-power, 
but they are capable of standing considerable overload, 
and thus exerting considerable pulling power. They are 
entirely inclosed, water proof and dust proof, and the 
flexible conductors are only required on account of the 



The antoaiobUe water tower la oetioo. 

motion of the axles In steering. There is a foot throttle 
regulating the speed of the en^ne and the current output, 
and a foot lever applying powerful band brakes to all 
four wheels. Steering is accomplished by a large hand 
wheel, while at the driver’s left there is an dectrio con- 
troller to facilitate regulation in Mil climbing or under 
other unusual conditions of roadway, as per example when 
It is desired to double the pulling power by diminishing 
the speed one half. The entire chassis can be turned at 
right angles to the frame, and steering and speed ngtila- 
tlon are easily accomplished. Thus when the tbrotUe is 
at the closed position, the engine turns over fast euou|^ 
to keep it going, but not fast enough to deliver any e<m- 
siderable current. Pushing the throttle open sends os 
much current as Is needed for the motors, and instantly 
the machine is under way. The macMne can bo backed 
and ttianeuvere<l at the Are with a facility Utlierto Impos- 
sible, while It can he turned without bring drawn around 
the block. This increased facility of operation com- 
mended itself at once to the firemen using the new 
motor. 

Hardly had the now macMne been tested at the repair 
shops of the fire department, as here ritown, and on thq 
pavements where a speed reterd in excess of 19 miles an 
hour was made, or doable that of iba t b r ea - b o we bsam, / 



wbM it was put into aetlva seralee b tiy It otit< WHbte 
M hours the water tower thus ei}iii{>psil imNrevfd 
akrmi and served at one serious Sre. In laet one 410 
these ve^wnses was made while the new ttaritine w4t 
Ing examined by the writer in behalf of the SmiWHe 
Axantoair, and he was sMe to witness the startliiff of the 
engine end the passage through the streets to answer aft 
alam to a station at which it was due. The engltw^iiMliDf 
started, chauffeur and firemen were in their pbMHi.tlte 
throttle opened, and the heavy towMiKM, 
out on the pavement before the hqrses 
large Mgh pressure hose wagon on the ai|||gie*,. 
tug floor h^ passed the open doors. Over th» 
pavement it was driven so rapkUy ^thafe M 
reached the fire practically simultoMOu*^ 
with the lighter horse-drawn apparatus. 

This Are, though of slight importance, wsffi 
typical of the new order in fire praeilce. }fbt 
an engine answered the alarm, for wheo water 
tower, base wagons, and book and ladder 
trucks hsd readied the scene, the Mgh pres- 
sure pumps at the distant station bad been 
started, and it was only necessary to stratoh 
hose lines from the hydrants to wMdi they MmI 
been attached. A year from tills time there 
will be even a greater change in the pictuna 
tor the high pressure apparatus will be for the 
most part motor-driven, the water tower equip- 
ment Just described doubtless will have been 
formuUy accepted, one or more extension lad- 
der trucks will be similarly equipped, and the 
battalion chiefs will have b«n supplied with 
motor cars. There is also made posstbk the 
use of a still Mgher and heavier water tower 
which might be used with advantage under 
many conditions, Imt which hitherto has not 
hern possibh^ for the limit of aloe of all port- 
able fire apparatus prevloudy has been set by 
the draught that can be handled by three 
horses. 

Such Innovations as the new motor apparatus 
sre all In the Interest of efficiency and economy, 
and are not the rash adoption of novelties. 
Commissioner Waldo is to be congratulated on 
the steps he Is taking to put tlw New York 
Fire Department on a motor basis, and thus 
keep it in the forefront of progress and ef- 
flclency. These innovations are of great Im- 
portance, and are meeting with the enthnsi- * 
astlc approval of firemen of all ranks. The *<, 
elimination of the horses makes the quarter* 
more comfortable and sanitary, the increased 
speed in reaching a fire mokes the work In ex- 
tinguishing it ligliter, while the addition of new 
mechanical apparatus to be studied and its use mastered 
tends to raise the engineering and practical standards 
wMcb no less than the old-time heroism are demanded of 
the modem firemen. And finally the taxpayer is Inter- 
ested in the fact that the new motor apparatus greatly 
cuta down the cost of maintenance and gives increased 
Are protection to the community. 

The Freezing Point of Oranges 

A SERIES of important and interesting experbnents 
has Just l)een carried out in the laborat^ of RoUtns 
College, Winter Park, Pla, by Dr. O. W. Sadler, Jr« for 
the purpose of determining the freesing points of the 
Juices of different varieties of Oranges, The Juices of tiw 
ordinary orange, tangerine, grapefruit and Urdlff (Val- 
encia) were tested for Utit purpose. 

In preparing for the test, several pieces of oodt variety 
from oraages firam different trees were selected, and thrae 
samples from etch pleee were used for the test The 
Juice of each sample wee atralned and cooled, and with 
the thermometer Immersed in it was watched closely aa 
the mercury went down, readings of the Instrument being 
tehill every few seconds, and at the moment freestog be- 
gut the tenqserature was carefully recorded. The fol- 
towlng are the averages 
the repeated tesUt 
Preeidng point o# the 
Juice of the ordbuoy 
orange, 9I.T9 deg. F. Freat- 
ing point of the Jutoe of 
the tangerine, 99M deg, P. 
Fraeeing pMnt qf the Julee 
of the grapefruit fUfM da(t- 
F, Preecing point of th» 
Juice of the tetdlff, 91,89 
deg. F. 

The tMimentiire df the 
Ireeeing eaiied to tU dlE, 
ferent eamplee ef the e 
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The Bleriot “Bus” 

A Record Passenger-carrying Trip of a New Monoplane 


r%|jBatOTi the d«sii of the French nlrmen, hw added 
[jiUatlnethm to htg already dlatlngoiahed name by 


onal struts, us clearly ahown in the photograph. In the 
picture showing the ei^t people that made the record 


iridWKlto an Mraplane of enttrdy novel construction. In flight, the pilot. Le Martin, la sbi 


iilso the spring buffers 
in starting or landing. 
Altogether, this must 


wing tile running wlierlh 


lie. hM mwpwsed all pasaenger-carrying records with his left hand upon the wheel for controlling the Interesting aeroplanes that has 

for op .goropianp by flying, with eight people aboard, elevating and vertleal rudders and the flaps or ailerons, many months past. In its liititlu 

«V0Uin4 .W» ’oOTodrOBJe at Pau, Prance, and his right hand near the spark and throttle control l.e Martin carried his wife and s 

. ®hc ^ uachine WM designed specially for passenger It will be noticed that the rocking shaft and wheel, with circled tlie Illdriot aerodrome at 

flaitflnft Onfl «t the time our photographs were taken, Its bell-shaped base, is retained In this mncliine. as are The fact that BlCriot expects to 

It was pirovided with four permanent pas- people in the near 


sesiger snrts, «me pair being Just In front of 
the tiRuied framing of the mate plane, and 
the Soeond pair In front at the vertical 
pmlii oanytog the forward end of the eii- 
^ne ftomle. The side view of the machine 
shows anotoer seat midway between the 
main surfaces and the tall. This last, how- 
ever, wOs ptobafaiy a temporary seat that 
mop bay# been used during the maximum 
paMonger-carrylng test. 

To nwse who are acquainted with the 
standard BlArtet machine, it will be evi- 
dent at the first glance how wide a depar- 
ture has been made from that pattern. As 
wsis to be expected, the slae and weight 
have been greatly Increased. Tlie main sur- 
face has a spread of 43.M feet, and a gen- 
eral width of 10 feet, the exact total area 
being 430.A square feet. A lOO-horM- 
power, l#>«yUnd«r Gnome engine is used, 
and the total weight of the machine, empty, 
is liSn.T pounds. The pilot and seven 
passengers, gasoUne, lubricating oil, etc., 
weight on the trip above referred to. 
I,lDfl3 pounds, making tlie total weight of 
the machine, with Its human freight, etc., 
a,4dA pounds. It will la! seen that the loUl 
load carried per square foot of lifting sur- 
face woa A.ffS pounds, 

In this eonneetion, it is interesting to 
note that Farnian has built a baby biplane, 
with 1AA.7 square feet of sustaining sur- 
face, which Is supposed to carry 6.14 
{lAunds per square foot, while the same 
French authority states that a Hanriot 
monoplane has been designed to carry a 
load of t.<W pounds per square foot 
BlArtot himself expects to be able to carry 
ten people, including the pitot, in which 
cose his big monoplane will have to sup- 
port over six pounds per square toot at 
surface. 

Outside of the main longitudinal frame 
of the machine, ond the system of cushion- 
ing the forward wh<‘rls, there is nothing 
In the cimstmctionnl arrangement of this 
big monoplane to remind one of the stand- 
aid BWrIot type. The main surfaces are 
built with the dihedral angle, tills for pur- 
poses of automatic stabillt}'. Warping has 
heen abandoned In favor of the hinged 
flaps, which are used In the Fsnnsii and 
other types. The motor is still carried at 
about the old level with regard to the 
main snrforc, hut it has been removed from 
the front to the reari and the gasoline 
tank, which formerly was hung Wlow the 
pilot’s seat, Is now elevated above the en- 
gine. The limgitiidinnl frame and the seats 
for the pilot and passengers are carried at 
a dqitfa of oix or seven feet below the main 
surface. 

The most radical change of all, however. 
Is the Buh#Ututlon of the front In place of 
the rear elevating plane. The tall consists 
now of a large curved rigid surface, meas- 
uring about 0 by I> fe^ with a single 
vertical rudder carried above It. the rudder 
posts and the tall piece beteg sUyed by 
rigid tubular struts. 

AUrlo^ in all his efsperlmental work, has 
posseosed the inestitnable advantage of a 
toorough technical training, being a grad- 
aale w one of the teading Institutes of 
France I and his shill Is shown tn the sys- 
tem of trussing which he has adopted for 
bMdlng ids mate aurfww and heavy and 

C iriid motor )n their proper relation to 
toot of the madtliM. . , The mote sur- 
ftOB Is bgUt up of « seriM of deep, strong 
itHth wHIt a itogto eoverteg of fabric laid 
tW Ibelr ■towgr mirfaee. Ito front 1# carTied 
NMn. toe top elunfil of a deep ahd tlf|id 
ti^ Meh extoiidt tor its toU Imiith, 
toM tut tach ptoiti iwtet pf tbto tram It 
tototoH « -turn' Mangle. arnm|ed In 
toeltoMl fitm toe top, Mem- 

■tvito m ''iter- 
..’Site/ bMp' 1^. 



The fact that BlCriut expects to 
people ill the near 
' ’ ' first aeroplane oini 

eapiicity to keep in 
I'lile time. 


Side view of the Bleriot “Bus " whieb recently carried eight people. Sustaining 
surface, 430.8 equore feet. Weight with pasaengen, %428 pounds. 



Bear/Vtow of fll* new pusa rn i ger ean- y ing Blertot monoplane. Note the dihedral 
angle of the main plane. 





Capt. Bellenger’a Plight from Paris 
to Bordeaux and Pau 

T IIK particulars wliieli have just b«‘n 
received regarding Caiitaiii Bclicngcr's 
wonderful croKs-country flight from Paris 
to Bordeaux (!i33 miles) In H lioiirs 9H min- 
utes, including two stops, sliow tliiit the 
actual time in flight was lint A Isiurs 31 
iiilnutes, so that the average siircij was «0.3A 
inllcg an liour instead of over 4.0, ns prrvi- 
nusly stated in their eoliiiiiiii .Starting 
from Vincennes on his Bleriot monoplane at 
A M. February Isl. Capt Bellengrr 
steered toward Ktampes. He kept to the 
west of Orleans and passed over Blois, 
finally landing at Pont Ia>voy at 10 33 for 
rest ami replenishment of fuel and oil Re- 
iiiinliig his flight at 12 33 P. M. he flew 
to Poitiers, where hr stoiiiwd for luiicli iit 
1.3K Desjiite the cold, the captiiin began 
the last stage of his journey at HA, and 
following a straight roiirse, lie readied 
Rordeaiix at 4.03. The total time in flight 
was 5 hours 21 minutes, which corresponds 
to nil Hvcrngr speed of 00,.3.5 miles an hour 
'I’he officer found the wiinl very trniihlesnine 
toward the end of his joiirnev. esjicciallv 
in the vicinity of AngoiiWnie. As the 
weatla?r was iinfnvornhle the next morning, 
he did not start until 2 40 P M The 104 
miles to Pan were covered in li44 without 
mishap, making a grand tolnl of 438% 
miles covered in 7 hours 4 minutes actual 
flving time in the course of two dajs Capt 
Bellenger remaiiird at Pan for sonic days 
and took trips in his BlCriot to different 
points of intere.st lie desired to visit He 
is thi' second aviator to fly from Paris to 
Bordeaux, the first to nrrom]iIish this being 
M Blelovucle last summer in his l''nrman 
biplane BIrloviirie’s time In fllglit was 7 
hours and 4 miiiiitrs, nr about 1% hours 
longer tlian Capt Brllrngrr's. 

'the fastest time ever made by road be- 
tween Paris and Bordeaux was accomplished 
by Gabriel in the Paris-Miidrid aiitniiinhilr 
race. (Jahriel’s lline was A hours ami 1'! 
minutes. The .Slid express covers tile dh- 
tance in 0 hours and 4^1 minutes, while 
Huret petlaletl it on a hieyele in Ifl.)', 
hours, Anatole rode it on linrsebork In 
401/3 hours, aiiil Peguet walked it in 11 V 
hours and 42 minutes 
.Some idea of tlie dlstnnee traversed can 
Im- had bv noting the places t’apt Bel- 
lenger could Iiavr reiiehed had In- traveled 
in other direetlons Hail lie fioiin toward 
Kngland lie eoiild have reiiehed Plymoiitli, 
Cardiff, or Birmingham; or if toward Ger- 
many, MUnster, Frankfort, or Stuttgart, 
y.urieh (oiild have hern reiiehed in .Switscr- 
land, Grenobl,. In the southeast of Friinee, 
or Brest in the west 

At the same time that f’apt Bellenger 
was making his great flight, l.ieiil Men- 
ard, In resiainse to a telcgrani from the 
Minister of 'Wiir, left Chalons camp w’ilh 
t..apt. Camille as passenger and headed 
for Satorv, near Versailles, iind alaiiit l.V, 
miles away. The start was iiiiide at 0 30 
A, il., and although the teni)ieriitnre «iis 
several degrees below' freezing. Hie liiiilm- 
ant sent his Farman biplane lo a In ight of 
3,000 feet and only once oi twiee on Ite- 
Journey flescended to half this nlhtinle V 
safe landing was made at Saton 2 hours 
and 4 minutes later, the fliglit liming hr< ii 
accomplished at an meriigi speed of just 
over 60 miles an liuiir 
On January 30th, wlnle passing one of 
the four tests required in order to olituin 
their militarj aviator's eertifleate. l.ieuts 
Conneau. De Rose, Midherhe, and Trteornot 
flew 62 miles across romitry from Pau to 
Puydo on tlieir Bh'riot monoplanes. Tliey 
turned at a height of 2,000 feet, and thre.- 
of them returned without mishap. Con- 
neaii's fuel gove out at Orthey, and in a 
forced descent he damaged Ids propeller 
and chassis. He was able to complete the 
return journey the ue»t day, however. 
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Observations Among the Workshops of European 


Practical Hints for the Extension of Our Machinery Trade 

By Capt. G. I.. Carden, U. S. Revenue Cutter Service 

(Conc-Iiidi'tl from SctEVTinu AMfcRiLAV, Februiiry 96tli, 1911, Pago 198.) 


[Th« value i>t th» Butvptim piarket a* an oulirt for Atoeri- 
nan trade hat inoreated rapidly dMrinj/ tha part feic peart, 
WUh u view to atoertainlnu condtuatu in the machinery 
tiade, the VniUtl Stutei yovemnwnt rrcently eent Capt 
Caiden to Jluropv, inhere he teat ytven anutual faettittei far 
ttepeotiny the ettabllthmfiwti, big and tittle, which are «ii 
tiuflid tn the tntmufactnre of tnathinery Capt Carden findt 
that there ate great opportunitiet open to American trade, 
portteularly in <l»n eattovt of those machinv iuoU in <ehluli we 
trad the world. The following artii lee will be found to con- 
tain much auluii(il« information at to <h« oonrUtione prevail- 
ing in Oreat lirliuin and an the Continent - Editor ] 

I N gnrienil tvrtiut, the cheapest work In Europe Is 
tr) in- Nreured in Belgium. Thin is a thickly popu- 
liitfd country in which labor is plentiful. The entire 
teiuleiicy In Belgium is to industrial lubor-saving lua- 
cliinery wherever possible. The M^otte works of 
Rcniicourt, Belgium, arc an instance of recent Belgian 
practice. M. Mdutte visited Uie United States at the 
time of the St. Ismis Exjmsition and uioin his return 
rqiil]))H>d his works with the most up-to-dute American 
automatic miiclilne tools. The Mdlolte works are en- 
gaged in the inuiiufucture of cream separators. This 
calls for most exact work and is largely of the series 
character. Remicnurt possesses one of the finest 
histaUatiuns of niuchmc tools to be found on the Con- 
tinent of Kurojie, and practlcuUy all the workmen in 
11m- Hraiiicourt jilant ore recruited from young men of 
the neighiKirboud, tlie majority of whom have had little 
or no previous shop experience. 

In I.l^ge, Belgium, it is possible to purchase Are* 
arnu probably cbea]>er than anywhere else In the 
world. Most of llie work on these Belgian Arearms 
is performed bi the iioines of the workmen. It is no 
uneimimon sight to see boys, and even girls, on the 
streets of I,l#gc carrying bundles of Areami mechanism 
to he worked up ut their homes, A Belgian workman 
on returning from his day labors will often work for 
two or three hours at night on some of this Arearm 
material. 

• Notwithstanding the low wages paid, the new I'leper 
Works, near Llilge, which undertake exclusively the 
manufacture of Areamu), are licing etiuipped with some 
of the best aiitmiiutic American machine IihjIs. 

At the I'leper Works rlAitig machines of Pratt Oi 
Whitney, Hartford, Conn., make were being operated 
by women. One woman was able to superintend three 
inueiilnes. In one Continental arsenal, rlAlng work 
was being jierfomied by Belgian machines with one 
workman assigned to eueh tooL The American ma- 
chines ut I'leper's were turning out three times as 
mueli work in the same time us tlie Belgian rilling 
machines, Belgian territory offers to-day especial op- 
IKirtiinltles for nut only American machine tools hut 
Amerlcun raachlncry In general. 

'J’he history of machine tool works In Russia has 
liecn, for the most part, one of failure. Numerous 
Instances cun bo cited of works established, both with 
Russian and foreign capital; hut in most coses they 
liuvc cither not siirceeded or have had indifferent 
success. Well-known opinion inclines to the belief 
that tlic,se failures Imve largely been due to the meth- 
ods followed in manufacture. Tl»e Russian workman 
i.s doiilitless capable of as good work as men of any 
nutlim on flic Continent of Europe; in several essen- 
tials he is better than the men of some countries, 
fur the Riissiaii will stick to a tool and become thor- 
otighly expert iii lt.s bundling. Wages are not high. 
Mild practically all luuterlul necessary for machinery 
hiiUiliiig Is olituiimhie within the country. 

At the .Singer works at Podolsk and at the Pneu- 
riiulic ’I'ool Works In St 1'ptcr.sburg, both of which 
Ariiis arc- under the iiiaimgcment of Americans, there 
1 '. cvim-cd a high order of efficiency. In both plants 
lliissiaii iintcliiiicH arc working to tlie same standards 
Iiiicl gages as in Aiiierk’an shops. The speed of the 
Russian shops may not lie- equal to that Of the best 


American plants, but It approximates very closely to 
the speed of the average American works. 

The Seraeuoff Works of St. Petersburg contain many 
high-grade American machine tools of medium sloes. 
This plant Is engaged in the manufacture of machine 
tools and cigarette and cigarette tube-making ina- 
ehinory.. At the Semenoff shops the workmen are sup- 
plied with complete drawings of all parti, and the 
manufacluriug methods followed are patterned largely 
after those tn vogue in the best American plants. 
Here I found that the chief of the drafting depart- 
ment had introduced a principle of separate drawing* 
fur eueh piece, standard drawing sixes, and standartl 
parts in machinery designed, with a classlAcatlon of 
drawings hosed on the Dewey decimal dasslflcatlon. 

It is not common to And Jigs in very much use in 
European shops t this is largely because of diversified 
manufacture <uid also because European builders will 
undertake to build to special requlrmnenls of the pur- 
chaser. At the Semenoff shops, however. Jigs are used 
extensively. Here 1 found that the Crucible Steel 
Company of the United States is supplying material 
for the manufacture of cigarette-making machines. 
This erucihte steel, which is declared to be better than 
German steel liecause of its softness, is employed for 
uU parts under one and a half inches in sise. 

Russia tp-day is able to secure, for the most part, all 
material required for nmrhiiiery work in her own territory. 

In the two countries of Denmark and Holland there 
is u marked disadvantage under which the macltinery 
builders labor. Denmark, for example, Is devoid of 
ore and coal. The some statement applies to Scan- 
dinavia in general. There is some eori in Sweden, 
but It Is reserved largely for the use of the warships. 
Proctk-aily oil material for machinery work in Den- 
mark is importnd from Germany. This means that 
the Danes must of necessity work to very close pro- 
duction margins In their shops, and they are natu- 
rally keen to secure any shop equipment wliich will 
lower this initial cost. The principal unnufacturlng 
works of Denmark are located in and about Copen- 
liageii. A notable exception is the Scandia Works, 
located iu Ronders (Jylland). This plant if engaged 
largely In the manufacture of tramway cars and rail- 
way equipment. The most Important single manufoo- 
taring concern in Denmaric is Bnrmeister & Wain. This 
Arm does a general ship and engine building business. 
It is regarded somewhat as a national concern rather 
iliun as an individual enterprise. 

The only machine tool plant In Denmark of import- 
ance is the Arm of Nielsen & Wlnthcr, and that estsb- 
lUhincnt bns already made a good beginning In the 
Cmitiuental export trade. Other prominent Arms In- 
clude the Atlas Works, the Titan Works, the Danish 
lUAo Works, the Government RIAo Works, and the Gov- 
ernment Ammunition Works. All these Arms are located 
in Cojienhagen. 

In Holland a similar condition exists os in Den- 
mark, that is to say, the Danish plants are dependent 
on Gennuny or England for raw material. 

On the occasion of my visit to the Netherlands 
Machine Works in Amsterdam, 1 kamed that there 
was a quotation mode that day to seU steel shafts, 
rough turned, for 96 marks (96.10) per tun. The 
quotation came from the Wrtkowits Work* of Mora- 
via. The quotation was regarded by the Amsterdam 
Works os extremely low. Tiic cool used in the Nether- 
lands conies largely from Oennany. In 1000, the quota- 
tions were approximately 9S.W per ton. 

In some of the Netherlands works the Westphalian 
coal is regarded os superior to the English eostcoast 
coal, snd alUiough it costs a Uttio more, it is said 
that it yields more economical resuitsi In the Am- 
sterdam shops lathe men, planer bands, and mUlIng 
machine men are paid from 0.9 to 19 cents per houri 
borhig mill bands receive from 8 to 11 cents per 
hour; and griudlngmachine men lOA cents. Twelve 


cents per hour i« the maidnnim paid the suMenMtnf 
department hands. MoMem and carpenter# get lOA 
cents, and pattern makers average 19 cents 'an hour. 
The hours of work arc from 7 A. M. to 19 wwn, and 
from 1:30 P. M. to 6 P. M,, except Baturduy, when 
work stops at 19:30 P. M, 

As an instance of the readiness of foreign plants 
to buy the latest equipment obtainable in Atmtea> 
the writer observed at the Florisdorf EdoomUtive 
Works near ‘Vienna an American mitUng macUne of 
Cdnclnnatl make^ which, it is understood, was ohe of 
the ftrst tools of the typo pat on the maricet. The 
American tool cost considerably more than the standard 
German nmebine of similar d^gn. but the former was 
purchased by the Florisdorf Works because of its 
superior merit 

The writer made every effort to ascertain wfaat 
criticism, if any, existed abroad with reference to 
American mncblna tools. Inquiries in this dlreethm 
were largely directed to thoso who aCtuaBy used the 
machines In the shops. Not a few shopmen were of 
the opbiion that too much cast iron is used in levers 
and wheel*) that not enough attention is paid to 
bearings I that very often the cheapest grade of white 
metal is used, end, in consequence, tlie bearings run 
nut very quii^y. Attention was called to tlw feet 
that in some Instances shafts were found running 
direct in the cast iron of loose pulleys of counter- 
shafts without being lined with brass. Still another 
criticism is. that main spindles often are not ground 
and hardened and tliat not enough attention has been 
paid for taking side pressure. 

The writer is convinced that the crlUolims do not 
apply to the best grades of American tools, and that, 
for the most part, complaints are either trivial in 
character or tbe importance has been exaggerated. 
Criticism is made that tbe quoUty of some of our 
makes in the past three year* has been inferior to 
the standard of former years. Thl* question can be 
deAnltely answered by each manufacturer for him- 
self. leaking generally, however, the European does 
not appreciate how to get all possible work out of 
a machine in a few years, nor do European sliops 
follow the general American practice of writing off 
each year a certain percentage of the stop equip- 
ment and substituting in lieu tlicreof more up-to-date 
materlaL Noiwltiistandlng all criticisms, even Ger- 
man competitors admit that yVmericon machine tools, 
with certain exceptions, perform better work than Con- 
tinental machine tools in the same class, snd os an il- 
lustration, a German manufacturer of machine tools only 
rrcently built a new sliop and equipped It throughout 
with American machine tools. 

The foreign trade may not bo essential during good 
tbnes at home, but certainly is an excellent bal- 
ance wheel In poor times, whm orders are not com- 
ing in from the home market. Tbot Arm is fortunate 
which during a period of depression has sufficient for- 
eign orders in hand to hold togetlwr its organisation. For- 
eign business when once secured sliouid be Jealously 
guarded and considered os a valuable asset 

Before the foreign trade can be deveiotied, the 
manufacturer must have a knowledge of conditions as 
they exist abroad. Tills must be something more 
than a superAcial knowledge, and It is on this point tlwt 
so many of our Arms ore weak. American machine tools 
cannot be sold in Europe through the medium of cor- 
respoDdence) Americans must be exported with our ma- 
chines and the foreign Aeld entered seriously. Once it 
is determined to enter the European Acid, every care 
ohould be token to send forward only tbe best machines. 
It must be borne in mind that shipments to Europe in- 
volve considerable time, and misunderstandings which may 
arise cannot lie adjusted in a few days’ time. The best 
Amdrioun machine tools and IsU new and special took, 
postesslng qkrit rather than mere ingenuity, will olwqi^s 
find a marl^ in Europe. 


The Largest Electric Valve in the World 

Bv Frank C. Perkina 

I N these days of commercial and technical achievement 
on a gigantic Nialc, there is hardly any department of 
the applied sidences which doe^ not boast of some stu- 
pendous cxam]>lc, some mammoth structure, an imposing 
monument to the industrial rivihxatlon of our time. One 
thing leads on to another. If the vest strength of Niagara 
liiiS lieeii tap-ied by water power stations of unprecedented 
magnitude, the immensity of the thing Extends down 
into what one hesitates to call the “detaH" structures. 
For H valve which comfortably accommodates an auto- 
molillc with Ave persons in its interior Is rallier a large 
“detail.” 

Tills nlni-foot valve, which is' sltown on the front 
page, was designed and bnilt at Indtah Orchard, Mass. 
It is out of a set of three constroctod to ruiitrol the 
water driving liydraulic turMnes of 19:000 horse-power 
eadi at the Niagara Falls Hydwa l a rtrtc ftatlm of ttss 


Ontario Power Comj^ny. The yahes are of tbe Chgtman 
type, weighing 63 tons apiece. Each Is operated an 
alternating current eketrie motor dt IS hone-p^cr, 
three minutes being requited for raising or lowering tha 
gates, which are of east steel. They are tbe largest efciv' 
trlcally operated vWte« in tbe world. Eadi is 11 fcet 
wide and over 30 f^kigb, the total thickness over tbo 
Aonges being uear^"# fed. 

It may be stotod the body of the valve Is Of cast 
iron, and the wMgete, which is qf steel, is designed tor 
a pressure of ^Snphmids per square inch or a total, load 
of more a million pounds. For reUgrtoi^^ 

water preftm^Vnen closing or opening the valsq'iF 
Inch hy-paMbpIvc i* -provided. There are gaidte fte- 
sided for i.|MlpBtoe-ton Oast steel gates, with brass ilski' 
for tefcit^llfih west between the guides and (he ' 

latter forced away from the guides at.-j)lir , 
of closiagi.'resUhg,.agimt the ^mmse smi' Smg.snjtttiim 
the water pressure holding the gate shut ttglm. n IS 
stated that this iwl swttif thi «i9f # 


obtained by putting the seat in on an angle, giving the 
effect of an ordinary gate valve with wedgcHihape dub. 
The caet4rfiu valve bodies ere heavQy ribbed to wiBwtaad 
tbe hifffi pressure, end the bronse valve seats are held in 
th^hody by branae headless screws through tbe ring face. 

The ekctriwl equipment for operating this enonnimM 


ftittecsi IwnS-pOwev sltematlnK current moton drive the 
jptodhis -wUieh are over 19 feet teug, Bireu|^ ffMntoff 
TheaevSptodles tor raising the gate vidve have fftteide sf 
9 iitobse pltiAi and are two in number, of IDohIn faufteM 
♦tt hielMS itt diameter, TI»w are ahtomatk eteetadff Etott. 
.^n^ldbra arsaiiged at the top and hettom «f iNto 
tir^se de«l|^>as to main it fanposs^ to stiMdMt 
mfftoe to the swong dlreetia% and a 
Min to prnime tor tostahtly atoifihl Ito Jflff 
_ In ^case.lte 'gatol»‘;ito^atoy» .toM m » 
iWk«iatoir'toa7/V e*£»,4l>*i!^ 

AAA nAMkABlMil 'Im itelAA 1 ^ 
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A tM fixr VMMdiun 


^ iUw Kdltor of the Scuxmnc AatinuGAKi 
HevtiV twd aoDM little dUBcuity in making rapid 
detomiiietlonB of vaimUum ores by the methods that 
hare earn to my notice, and never having seen the 
tellowiBg simple md tmshroHhy method described, I 
believe it might be vt interest to some of your readers. 

Pmutd ap the 0*4 MtA Aho it with shout equal 
wOM'ili tonsif(e I04s la • porcelain crucible. Cool 
e^ ilwa hpU the eradhle and contento In some water, 
nreflersite cratUng ilwt, but this Is mA neoesiaiy. and 
onidhle. miter, oddity dlgfatty. and again 
dltolf, fUfhlag sure that the sototion is slightly add. 

,jtidd iferro^anide of potosstum. and the presence of 
vOBomini is readily shown by a doceutent apple green 


piudnltoite. which (pd^ subsides. After thU is once 
p e ^ Bwmhd erith « mineral known to contain vanadium, 
thm «esi Iw no eodfttiien. Kothing interferes. 

Vliis treatment of vanadium ores may be advantageous 
OB a oopnaerdoi scale, and If so, oil rights to do so, 
and dl title, interest to this discovery if new— 

eod so far os I know it is— are hereby given to toe 
Amerlean public. F. Win. 

Son Dkgih Col 


A CtodOntrinl Prallam Attadud 

Xo the Editor of the Scnimric Aiuucak) 

With iwICrenoe to a copy of your honored journal 
of «h July, 1010, I notic^ on page 87 in the corres- 
pcmdenee cdumn, a geometrical prablm set forth by 
Mr. Herman L. Schlmpff, where he thldks he has found 
a new way of dividing a line of determined length into 
any number of equal parts. 

As I have not noticed any correction of the new 
proposition propounded in any of the subsequent num- 
bers of the Somniirio Amuucxir, I am induced to draw 
your attention to toe absurdity and impossibility of 
Mr. S^iropiTs scheme. 

Had Ills statement been correct, then the long sought 
for solution of the problem of equal trlsecUon of any 
angle would have been found.. 

Hongkong, China. R. Ta. Sjansm'. 


Solar Enasy 

To the Editor of the Scnimnc AxmsiCAVt 

1 woe much interested in toe Fessenden scheme for 
ntiUdng solar energy recently depicted in your paper, 
but not less astonished at the statement in the sub-title 
that the highest temperature so far reiwhed by such 
means was M deg. C. 1 was therefore very glad to see 
the mistake corrected by Mr. Fessenden Mmself in a 
later Issue. But now comes along another correspondent 
In the February ISth number, and blithely states that, 
“Any schoolboy knows that the rays of the sun can 
never raise water to the boiling point of Sl9 degrees with- 
out tlr use of condensing mirrors or lenses,” Now It 
may be true that this is common schoolboy knowledge, 
hut like much else that every schoolboy knows, entirely 
mistaken. In fact it Is rrry difficult to perceive how 
some people come to their remarkable knowledge, cer- 
tainly oftentimes neither from their own experience nor 
reading. Many people have a way of deciding things for 
themselves, and having done so, ore more satisfied with 
the results than if the greatest light of the age hod per- 
sonally Instructed them. I once knew an estimable old 
lady to whom I happened to remork that the melting 
point of platinum was nuarly 9,000 deg. C. “Why that 
is impooslble,” she exclalmeil "There aren’t so many 
degrees os that” "How many do you think there are?” 
I asked. “At most two hundred,” she replied, and noth- 
ing could persuade her that there could be ony more, 
Bhc hod decided the qnentlon for herself and that set- 
tled it There was no shaking her certainty with regard 
to it 

Now on poge of Arrhenins’s “Worlds in the Making” 
we retdi '^Langley made on experiment with a box. 
whU* he poc^ with cotton wool to reduce loss by rodl- 
atlon, and wMch he provided, on the iiile turned toward 


the sun, with a dodUe gloss pone. He observed that 
too temperatun rose to 113 deg. (IS4 deg. F.). while 
the th anoo we te r only marked 14 deg. or 15 deg. (57 
deg. or 50 deg. F.) in the shade. This experiment was 
conducted on Pike’s Peak, in Colorado, at an alUtude of 
4,900 meters (18.TO9 feet), on September 0th, 108], at 1 
hr. 4 min. P, M, oad tbmforo at a particularly iuteiise 
solar radiation.” 

Every competent physicist, in fact, well knows that 
toe temperature to which a body will rise when exposed 
to radiation of any sort depends merely upon the bal- 
ance between heat received and heat lost. If all heat 
loas could be prevented, there would be no theoretic 
limit to the attainable temperature, except that of the 
radiating body. Hence practically it la merely a ques- 
tion of good insulation, and of the interposition between 
the radiating and the absorbing body of a medium 
permeable to abort waves, but opaque to long ones 
Langley used merely a double glass plane, but there are 
other substances much better adapted to the purpose. 
Nor is cotton wool the best insnlator. I,singley’s was 
decidedly a rough experiment, a mere side issue in a 
more Important Investigation, With more refined means, 
there Is nothing absurd or improbable in the attainment 
of tomperatnres much above the ordinary boiling point 
of water by direct solar radiation, oil schoolboy knowl- 
edge to the contrary notwithstanding. 

There is a widespread popular fallaqr closely connected 
with this question, which it may be useful to mention 
here, vis., that the sunlight has a definite t»mp«nitur», 
and that a thermometer put out In the sun measures that 
temperature. As a matter of fact the temperature that 
such an instrument will indicate depends entirely upon 
the nature of the instrument. Different thermometers 
will give entirely different readings in the sunlight. 
Blacken the bulb of one of them and the mercury will 
rise, though everything else remains the same. The 
reading obtained merely shows the temperature at which 
the he,it lost or radiated away et|ua]s that absorbed, and 
has nothing to do with the temperature in the sun. The 
latter expression has no meaning. 

WaterviUe, Maine. F. Morr Smith. 


The Need for Standard Wire Gagea 

To the Editor of the Scnurnvfc Axsuoaxi 

The Item In the Soiextific AMoaiCAN of February lUh, 
page 15, regarding wire gages, touches an Important 
matter. IV present confusion In wire gage sues should 
not have been tolerated for so many years, but it is not 
too late to apply a remedy. 

The following facts, explaining some of the points In- 
volved. will, I trust, be of sufficient Interest to obtain 
space In yonr columns. 

The use of so many different gages is one of tlie most 
annoying perplexities In the wire and sheet-metal busi- 
ness. There are no less than five different gages in 
common use in the wire and sheel-metal trades in the 
United States, not to mention the English Imperial stand- 
ard gugfe, screw gage, etc. For instance, a customer 
may order a lot of springs of No 10 gage wire, of 
course not thinking it necesMiy to mention what gage 
he uses. The manufacturer should know these details 
by telepathy or by some other intnitivr method ! Asa 
result, the springs might be made of any one of tlie 
following sIms of wire I Am. or B. & S gage, 0.10101); 
Birmin^am or Stubs, 0.134; 'Washburn & Mocn, 0.135; 
Stubs steel wire, 0.101 j U .S sheet gage. 0140fi; and If 
music wire gages are included, 0.096, 0 094 or 0.0936. 

To obviate this difficulty as much as possible, most 
spring makers have adopted the 'W. A M. gage, and use 
it for all steel wire springs (except those of music wire), 
when no gsige is mentioned. 

The Brown & Sharpe gage, or the American gage, is 
the standard gage odopM by makers of brass wire and 
sheets, but confusion is caused by much brass wire 
being still drawn to Birmingham gage. 

In England this some confusion obtained for years to 
a much greater extent than in the United States, no less 
than forty-five different gages having been used to 
measure wire. (For a full discussion of the gage ques- 
tion in England see “Wire, Its Manufacture and Uses,” 
by J. Bueknall Smith, CE.. pages 195-131.) This condition 
caused the matter to be token up by the manufacturers. 
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wlilch resulted in tlie formal adoption by the law of the 
“Imperial standard wire gage” While the Imperial 
gage IS tlie only legal wire gage in England, yet some 
manufacturers still use tlie Birmingham gogi. 

In the United Stales no successful effort has been 
made toward the adoption of any standard gage for 
wire. Sheet makers have a standard gage. Congress 
having adopted Uie “U. S standard gage for sheet and 
plate iron and stia*!” on Murili Srd, IWW. 

The Brown & Sharpe gage is generally used for brass 
sheet and wire; Birmingham or Sliihs, Brown & Sharpe, 
and Washburn & Moen gage for iron and steel wire, and 
Stubs steel wire gage fur drills and drill rods. In 
all of the above gages tlie siw decreases as the number 
increases, for instance, No. 5 is sraaller than No. 4. In 
music wire mid screw gages tlie reverse is true. Even 
in music wire there is no uniformity, the several gages 
used by Fuigllsh, German and American makers showing 
considerable variation. 

The refinement to whieli some of the gage sites are 
earried is astonishing. MllUoiillis and even tcn-niil- 
lionths of an inch occur It is not so iniieh a question of 
the relative desirability of the different gages as it is 
the broader question of adojitlng some gage as standard 
for all kinds of wire, so us to avoid the confusion and 
loss often caused by the present conditions. 

A simple and effectual remedy has been proposed, vis., 
to use the micrometer alone for gaging wire. When sizes 
are expressed in decimals tliere is no confusion, 0.003 
meaning Just the same to the user of the B A .S. gage 
Bs to the user of W. A M. or any otlirr gage. 

Certain sizes could be designated as standard or reg- 
ular for convenience in drawing wire and to avoid a mul- 
lipUelty of sizes. This arrangement would do away with 
all half and quarter sizes, which are sometimes the 
cause of misunderstanding at present. For instance, the 
writer lias often found a great lack of assiiranec ns to 
tl\e actual position of No. 0% in the scale of sizes. A 
decimal arrangemenl can be made, taking into eonsiderii- 
tion all tlie gages in general use, and with a rompnrn- 
tively small number of changes in actual sizes, the 
change Iieing mainly in the nomcnelntiire 

P. E. WinTTi.MBy, 

Secretary and Treasurer llayinond Mfg. C.«, 

Corry, Pa. 


The Nantucket Windmill 

To the Editor of the Scibutikic Amebicax: 

In your issue of January 9Hth appears an article on 
Nantucket’s famous windmill, by Allen Day. 'While the 
article Is excellent in many ways and very interesting to 
the average reader, in that it deals with u business of 
the historic past, I fear it conveys a false impression, and 
carries with it the inference that the null is still in ojwni- 
tion. 

As a matter of fact, the mill has not ground any eorn 
for a quarter of a eentiirv: and although Its mechan- 
ism, which the Scimnnc American .so fully describes, 
K complete, it would not be feasible nor safe for the mill 
to lie started without the expenditure of quite a large 
sum of money in making repairs, and replacing liadly 
worn parts 

The last miller was an old Portugese named John 
Francis Sylvia, and he had for an assistant the late 
IVter Hoy, a veteran of tlie cIvU war wlio died lust 
suminer. Wlille the mill was aetually operated liy Sylvia 
up to the early 0O’s, the business wliich it once lind was 
gone long liefore that period, and the last time Its big 
vanes were set in motion to grind corn was a few months 
liefore .Sylsla’s death, when a eoiiple of bushels were 
earried to the mill and ground into meal, whlcli was then 
sold in small paper bags at ten cents eacli, for souv- 
enirs. 1 doubt very much if any of those little liags of 
meal are in being to-day; if so, they have historic value, 
ns the meal is actually the last ever ground by Nan- 
tucket’s old mtndmlll. 

The old landmark is now owned by the Nantucket 
Historical Association, wWeii opens it each summer as 
a sort of museum. Whether its vanes will ever lie .set 
in motion again is very doubtful, hut it is assured tliat 
the mill and its peculiar mechanism will remain intact 
for many years to come. Hamv B. Tukmee. 

Nantucket, Mass. 
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Hie Cumnt Supplonent 

T he reasonable use of materials in the construction of 
aatomobiles U the aubject of the opening articles of 
the currant SmvLiMBKT, No. 1835. The author of tlie 
artiole, Mr* Henry Sootoer. makes a particular point of 
discussing toe aeleqUon and treatment of alloy steels.— 
Cbartes Jonin writes on the gold dredging industry, and 
point# out its limitations and its possibilities.— The 
fonuMU astranoanical dodc of Venice is described by 
Mr. Charles A. Brassier in on illustrated article.— Ethel 
Claire Randall writes intereatingly on the pygmy people 
of Africa.--Jinie eminent Dutch physicist. Prof. Van 
der Waala, who has reoeAtiy roeelved one of the Nobel 
priaea, it atade.lhe auhjoet of a biographical article.— 
Mr. J. A- HoidMaUe. diaaonrses Intereatingly on migrat- 
ing atorl, with {Nirtieidnr iwftreoci* to modern star drift 
theiH 7 .-d}r. E.jT. admirable mooograph on 

making money of heaa is ooncluded. 

fnm • Botudit 

A dCOEDINO to the famsttgations of a Goiman hotan- 
Aut, out 0f fortyrihree hundred species of fioweri cul- 
tivated ht EuNpa aadr four hundred and twenty poaaesg 

M $tmm> Ifpfow. fkww* wtth vMt# fif mm- 


colored petals, we arc told, are more frequently odor- 
iferous than others. Next in order come the yellow 
flowers, then the red, after them the blue, and finally the 
violet, whereof only thirteen varieties out of three hundred 
and eight give off a pleasing perfume. In the whole list, 
ns oompHed by this authority, thirty-three hundred and 
eighty varieties are offensive in odor, and twenty-three 
hundred have no )ierceptlble smell, either good or bad. 

Catflrut from SilkwormB 

P ROBABLY but a small pereentagr of the fishermen 
who use files strung with flue translucent “cut-gut" 
are aware that the almost unlireakablr substance that 
holds the hooks against the fiercest struggles of the struck 
fish ODOMS from .ailkwonns. The prinetpiil center of the 
manufacture of tols kind of cat-gut U the island of 
Procida in the Btty of Naples, but most of the silkworms 
employt^ ara raised near Torre Annunzinla, at the foot 
of VeMyhu. The caterpillars are killed just as they 
«K about to beghi ttie spinning of eoroons, the silk glands 
aro removed and subjected to a process of pickling, which 
Is a secret of the trade, and afterward the tiireitds are 
carefully drawn out by skilled workers, mostly women. 
Xta length of the thr^ varies from a foot to nearly 
tmBty iMlW. 




T UKRK In no Nt'irncr whic^h glwwN tlie wonderful 
jKiwer of the limoftn intellret «» well aa does 
Hstroiinniyj there is no brunch of uNtruiiomy W full of 
Ntrunge NurprlHcs un the study of the llght'variutlong 
of nturN. Home of these chnngnN ore of everyday oe- 
eurreiiee, which uiny l>e predicted with the accuracy of 
an eclipNc; Nome change Irregularly and at long IntervaUt 
while some aeem to coucentrate their whole life Into 
one aniaxiiig outhurst, where in a few days or hours a 
star’s light is suddenly increased a thousand, or even 
ten thousand fold. Htiirs which blase forth so quickly 
are <'alled “new” Htsrs, or “nov*,” and Interest In them 
has lieen lately imn'h aroused liy the discovery of no 
less than four In the lust IhA* months of the year Just 
passed. 

Of lltese four the innst interesting is the one In the 
constellation of Lacertu, discovered by the Rev. T. K. 
Espln of Dunham, ICngland, on De<‘cmber 30th, IttlO, This 
star, now known ss Nova I.«cert*, is found in the Miiky 
Way, between the constellations of Cassio]>eia and 
Cygnus, and forms thr apex of a small equilateral tri« 
angle, with tlie stars of /9 and a I.acertw on the edge of 
the Milky Way as the base, Tn view of tlie many prob- 
lems still unsolved concerning new stars, this star at the 
present writing forms the chief object of interest in the 
stellar environs for professional astronomers all over the 
world. 

Since the beginning of astronomy, only 3d new stars al- 


together have been discovered, of whirh number exactly 
one-half were discovered up to the year IBM. The fli« 
new star in history was that seen in the eoustellation 
of the Scorpion, In thr year 134 B. C„ by the greatest 
astronomer of antiquity, Hipparchus. The most brilliant 
star yet seen was that which appeared to Tycho Brahe 
on November 11th, 1478. Its brilllaney was so great tliat 
it could be seen even at noon. Its color at first was 
white, then red, but It paled In color as after three weeks 
It began to lose its brightness. The number of new 
stars found in tlie past twenty-five years equals that found 
In the two thousand years previously. The Importance 
of photography is here shown by tlw fact that no less 
than fifteen of the eighteen stars were revealed by the 
photographic plate. Fourteen of these flfteer were dis- 
covered at the Harvard College observatory from a study 
of plates made at Cambridge or at their southern de- 
pendency in Arequipa, Peru. Ten of the Harvard College 
discoveries are due to Mrs. Fleming, two to Miss Cannon 
and two to Miss Leavitt It Is probable, however, that 
the discovery of a new star from photographs may not 
tic made until after the moat interesting period is past 
and it is even possible that such a discovery should not 
take place till years after the atar biased forth. A new 
star discovered by Miss Cannon, of Harvard, on Novem- 
ber 13th, 1910, was from photographs mode more than 
ten years previous to that date on August lOtfa, 1899. 

On the night of December SOth, 1910, Bspin noted a 


star In Locerta not found on the star churto, and on eu- 
aminlng It with a small sprctroscope tie fosuid k twcuUnr 
spectrum of bright lltirs. Thinkinjg he hod discwwrcd a 
rather unusual variable star, the news ww tolegfiqitM 
to the Greenwich observatory, who in turn cabM to the 
Harvard College observatory. Prof. Pldsering, on look- 
ing into his splendid storehouse of plates, found that 
the star did not appear on a photograph taken on Novem- 
ber 19th, but on November 98rd the star was of the fifth 
magnitude. IVhen discovered liy Bspin, it was already 
on the wane, for it was of the seventh magnitude when 
first observed by Wm. 

An examination of plates taken by Prof. Barnard, 
of Yerkes observatory, and Prof. Max Wolf, of Gen- 
many, shows that the new star had been previously 
photographed by these eminent astraaomersi ss early os 
1893 by Prof. Barnard, when it was of the fourtiwUi 
magnitude. Between the 19tli and dfird of NoveaW. 
the star increased its brilUoncgr 4,000-fold. 

As long as astronomers bad merdy the dionges In tlie 
star's Ui^t to guide them, no ooti^actory thwHes for 
the causes of new stars were obtainable. They were oUn 
to describe the facts, but could give no adequate eiqplansw 
tion of them. The addition of the spectroecope to the 
telescope gave a powerful Instnmmnt of roMorch. 1Vi 
give a legible spectrum, one to be pemenently re c orde d 
on a photographic plate, there was necessary a star of 
some brilliancy, and It was not tlU the outburst of Nora 
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iminedlatoly applied to Kova Aurigie ihotrrd «tartling 
peeroUarltiei. The spectrum wm seen to blase with bright 
lines, those of the hydrogen series and betlinn set being 
most conspicuous. Most of the bright lines have had 
dark companions on their violet side. Here, to the as- 
tronomer, was a shift in position in the lines of the spec- 
trum. and this eonld be esplalned by only one supposition. 
Tbia hypothesia was that two stars had collided In space, 
one, a bright-line star, receding from the earth with the 

r ot WO miles per secen^ the other a dark-line 
approaching us with a velocity of 930 miles. The 
briUiaitt light wat'lurnKMed to coino from the impact of 
these two stars at tM speed of SitO miles per second. 
But future events did not bear out this hypothesis, for 
the bright and dark lines in the spectra rftaioe<l their 
relative positions nnebuiged, or in other words, the two 
stars kept np their same relative speeds. For this to be 
• 0 , their gravftatlanal force must have hem at least 19,000 
times that of the sunl Other Incongruities appeared, so 
that the theory of the colliding stars was Inadmissible 
and bad to be dropped. Whet other theory Is there to 
take its placer The peculiarities In the spectrum of Kova 
Aurigm are shown In the photograph to be seen at the 
Manrard College observatory. 

Instead of looking more closely into the light history 
of tUs interesting star, let us turn to a more brilliant 
One of the same class, which ranks next to Tyclai Itviihr's 
Star as the brightest of Its time. The same Dr, Anderson, 
who has discovered Nova Aurlgss. on Kcbnisry 33iid, 1901, 
noticed a star in the ooitlielletinn of Perseus niitrivalllng 
the briWant star AlgdL '*rwcnty.«lght' hours previous to 
this, .photographs .Mr. Wllllaras showed there .o star 
aS' Mlbti as the tt^fth magnitude. Dr. Anderson was 
mpW.fiiSiigr with Ms Second discovery, for he caught the 
s^ NoVa.Persei on the rise. It gained light rapidly 
al|oc Its Awovery at Edinlmrgdt. and op February 9Srd 

K evtotwgkw i a ^ ' CapetU ip brilliancy. II* light quickly 
dvdiiyqM) and by the fo|k|wtug day It Iwd lost one-third 
ed to k>*c its light gradually, 
widen brightening as is shown 

lUant star on wWch it was iws- 
ibeOlilM. And what curlons re- 
isrw^! To begin with, the 
,ihe ordOa^ty Orion "type with 

«iim marka a star In an early 
b* new aui dwb 

ahaty^' li#^ lines now ap- 


peared, the same spectrum was seen as in Kova Aurlgw, 
with the bright lines accompanied on their violet sides 
with dark companiona. On the assumption of bright and 
dark star O^^bt)^ the Impact would have licrn at the 
rate of odlW par second I Such an impact might 
occur i>nee~-tiKn^^ the chances are many against it— but 
for such impttets to keep on recurring, and at snch ter- 
riAc speeds, is chsariy inadiniuible. .Some other explana- 
tion must be found. The appearance of the brilliant 
bright-line spectrum caused the star to have a red color. 
The star gratlusily became less red as the days passed, 
and as the star ffiminished in brlttiancy. The spectrum 
was likewise modiAed at the star declined. The dark 
lines became less promlMnt, and two weeks after the 
most hrilUant ,perl^ had disappeared altogether. The 
bri|^t lines now shone witiiout dark companions. These 
lines gradually changed in appearance, some of (lie lines 
disappeared, new ones appeared, till In August the stor's 
spectra shone with a series of bright lines which are the 
exact counterpartii of those observed in planetary nebula-. 
While these changes were going on, the star’s color altered 
from red to orange and Anally to a deep blue. 

0och then were the peculiar changes In the s})ectrum 
of Kova Persei, the brilliant new star of ten years ago. 
and, these were the exact reproduction, but on a brighter 
scale, of what had gone on in Kova Aurign. 
f’ Strange os were the spectrum changes, tlicy were no 
more curious than what was revealed by long cx)>ogure 
direct photographs. By using the reflecting telescopes 
at the 'Lick and Yerkes observatories, Perrinc and Hltchey, 
respectively, sliowed simultaneously that Nova Perse! was 
surrounded by a far-reaching nebula which showed great 
peeuUariticB southeast of the new star. A eomparlson 
of two drowlngs from photographs at the Verkes ol>- 
servatory made ^ ptemlier 3«th and November 13th, 1901, 
show that the nelmla was expanding outwards and iii- 
ereaslng In olse. In examining the two drawings it will 
be readily seen that the strong condensations above and 
to the right of Nova Persei, which is shown In tlic middle 
of the drawing, arc mo\lng away from the star. Tins 
change may readily he seen by counting the squares. 
Here is an unprecedented <haiigc. Whal Is tlie reason? 
Kaptcyii and Wilson Independently hmiight forth the 
explanation that the nebular changes proceeded outward 
from Nova Persei with the velocity of light. In otlsT 
words, the sudden outburst of light from the new star 
proceeded outward through space, illuminating as it did 
dark iieintlous matter spread throiigli space like the 
wispy clouds Though there arc diflteulties in the way of 
this explanation, it is tiic best we have. If this is correct, 
then the star must have biased <iut three hundred years 
previously, and the star was so far away it took llglit 
traveling at tlie rate of 186,000 miles per second this 
length of time to reach ns I And If this distance Is the 
correct one, the star at its maxlinuni ws.s 8,000 times 
more hrilllant than our own sun t 

Though at Its maximum brilliancy on November 33nl. 
Nova I.acerUe was not discovered till over a month later 


Mc^Hitude 



Light chmngus of Nova Persei Febmary to April, 1901. 
Hfl Hr 4(m 


Speetntm (negative) of Nova Laeertie. Taken January 
3, 1911, by fVoat, at Yerkea obssrvatory. 

on Deccinlicr Sitth, 1010, when Its light was on tlie decline. 
A speetnini was obtained at the Yerkes observatory 
by the director. Prof. Frost, on January 3«i, 1911. by 
means of the spectrograph attached to the great 40-inch 
teleseope. This spectrum reproduced above shows tlie 
bright hydrogen lines H4. Hy and Hfl with dark linea 
on the light or vkiiet side. This appearance wltli the 
broad band at wave length 4640 is exactly analogous to 
that observed in the ease of Novo Aurign and Nova 
Persei, at corresponding stages of progress. Prof. 
Barnard, using the 4A-inch visually, found that at the 
principal fOeus of the great lens the Nova was of a 
whitish eoW with crimson glow around It, which agreed 
essentially in nppeoraace with ui ordinary star. One- 
third of ani inrii farther from the object glass appears a 


beautiful crimson image of the star, as sharp as the first 
one, surrounded by a greenish linlo. Tills uppearaiiee 
noted before by Barnard, in miotlicr new star, Novo 
Gemlnorum, is caused liy tlie eoneentration of tlie crim- 
son light from the red line of hydrogen. The exact 
position of Nova Ia>cert(p is ‘JJ hrs. 39 iiiln 1179 sec,, 
and .59 deg. 1.5 min. 19.H sec. north. 

Ttie most notnhie features of the new stars are as 
follows! 

I. Tlirtw have appeared in nrlnilir, and all, with hut 
one exception (Nova Corona.) Imie appeared in the 
Milky Way. 



Ckangea in nebuloaity of Nova Persei apparent on Nov- 
ember 13, 1901. From photograph taken at 
Yerkea obaervatory. 

2. The stars am all very remote since tlii'y show no 
)>ar<illux. 

3. Tlwy quickly rise from olisrurily and slowly sink 
liack sgalii to obscurity. 

4. They show first the speetriim of a star in its first 
stages of developnienl, 

4. Then ajipears the spectrum something like that of 
the solar chroinovjilicre with bright hydrogen helium lines 
with dark lines on the side of shorter wave-lengths. 

6. The color of a new star is first liliilsli white, then 
red, slowly etianging to orange and then to blue or white. 

T. Tlir speetriim ehanges in eharaeter 1111 It heroines 
that dlspliiyed by a planetary nchiila. 

8. Tn Nova I’crsei, a iicimla became sueeessively 11- 
luinliialed. 

Any adequate theory of new stars must take aerniint 
of the above facts. The speetroscoplc stages are mil mere 
transitory phenomena, liiil liave their several ehanges ex- 
actly matched by perniaiieiit stars in the sidereal uni- 
verse. For instance, the star P Cygni shows llie hrlglit 
and dark lines side by side as does also f) I.yra> A 
cause for a biasing out of bright spectrum lines could 
not lie aeoldenlal In new stars, and net eoiitiiiiially in 
other stars. New stars cannot lie caused by tlit eollision 
of a bright and a dark star. Nor can we assiiine that 
they are eaiised hy the sudden explosion of gases im- 
prisoned ill the hollow shell of a star. (Tills theory has 
been nili'anced ) If the star was an ordinary' iooklrig 
star before tlie explosion Its sjieetrum would consist of 
an ordinary dark line speetnini. The lilsTiition of gases 
under great pressure and their nppeiiraiiee due to tlie 
explosion would give a S|ieetrum of hrlglit lines The 
waves coming from n gas under pressure would Ix^ short- 
ened in length and bright lines would apiwnr on tin* 
violet side of the dark lines iii.strad of on Ihc red side. 

The only rational explanation is that u star itHiviiig 
with moderate speed in the Milky Wav eneonnters a 
widely spread out liehiihi which before was so faint that 
It liori not been detected by our pliotograplile plates. 
The star passing througli the nehiiloiis materliil beliaves 
like a meteor passing Ihniugli our aliiiospliere. It Ih’- 
eomes suddenly liiiiilnnns and exhibits the Iiright line 
S|)eetruni. As soon as it has passed tlirnugh the densest 
jvnrts of the netiula Us light liegins to wane, and eon- 
tliiiies to decline except when the star encoiiiilors some 
outlying small portions of the lirlnila, when tlie star sud- 
denly brightens up for a short time 

Truly “one star differeth from another In glory,” and 
great is the human niimi that can unravel those strange 
mysteries I 
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Ctrrien of Ptagae 


I ECIINICALI.V any animal ia a carrier of 
■ jiiagnc which hao plague, and In the organs or 
^ l)lootl of which the plague barllhia resides. In 


plague among rata la that nalgMiorhocKl, It haeoiWM ifls* 
portant to li^lre what the ptwbablUties are of aon** 
carrier of sidcrable spread of ttw infection In fingland. **111 angr 

organs or outbreak of plague tn a new hseality,'* says Mr. 6t«W» 


dtemmmm, w Hanfmarian rat, wtieb ttSHaU^ 
sewers, and Is A fleroe, strong aithw^ sl^ of hnWMI, bwip' 
In India thecwnunonest rat is the Uaids ml, Jlf«s 


{■V that sense the natives of India arc plague Car- tlie epidemie gre much 
riersi thf rats and bandicoots of India arc still more eni- erally supposed, and tli 
phatlcally plague carriers. But, in the last resort, see- safety U dependent on factors ^whloh 

ing Uiat the Instances in which a rat suffering from apparently slight. For 

plague could Inoculate man with plague 
bacilli must be so rare as not to be worth 
considering, thr tr«te carriers of plague 
arc the animals which convey the bacilli 
from rat to rat, or from rat to man, or, 

In rare Instances, from man to rat. These 
animals arc the fleas whlcli infest rats. 

This cnncliislon, opparmtly so simple, 
was, however, not rraclied without long 
cmitiimcd liwcstignliunv. undertaken, at 
the instance of the Indian government, 
by a commission of baetcrlologists (un- 
der the direction of Hr C. J. Martin. 

P,H..S., and Col. Havld Bruce, F.R.S.), 
which has been at work since 1904. The 
results of that j-ommission’s work are 
summarised l>,v F, S. Grew in Knotrl- 
tdg». Among tlie investigations mode by 
the Plague Comniisslnn’s bacteriologists 
have Iteen a miml>er which dispose of the 
idea that plague can ordinarily he spread 
l>y plague bacilli which may be left on 
the earth— on the flo<,r of infected houses. 


‘the factors wMoh determlBe the extent and seyerity of wtildi ie not at all Aff, ««d 


plague car- tlie epidemic gr« much more mmwrous IhMi ate foB- do ■«, Il«e» on tormt vt Inttnwwjr Hfttli tlig 


erally supposed, and the margin between danger ^ But the black rat is found ill Knglai^ 


and Money warehou^t and t)w gray M ig 


Lampie, it has already been in Indian ports. Ito mMm why the, mt 

^roada pl*|w« in India Is ft ;di«*8 

umnolest^ In tjh* native 

the ramshscklo iiatlye qiUrlotn M , 
and thai^ consequent^, if .)t Dim fiw Wl* 
■otnic disease which cim be 
mail, thsno is an initial ptrdwbtUljf Of Its 
tnuwmii^on. In ftb^ the IqtUen nit Is a 
mservbir of plitgtie which is ednft|l|% 
bdag lapped by the Aeas which live Ob It, 
and wUw cany It on to the humnu 
in tlw wFe neighborhood. On a rat ^ 
fected with plague thirty Beas are by no 
means an excessive nmnber. In one noMve 
house in Parel, an Indian ytllnge, no fdirer 
tiian three hundred rets were trapped. 
Multiply the number of fleas by the nuaw 
her of rats, and the number of posslUe 
plague liioculators thus arrived at will give 
an indication of the riak which In&an 
natives run of contracting plague when 
there Is an outbreak of It among rats. 

"It will be seen, therefore, that even if 
there were an outbreak of league among 



or on the soil. Nor can plague be trans- 
mitted usually by aerial infection. Tliat is to say, it can- 
not be transported through the air, or with wind-awept 
dust. Nor, again, though this belief has had a long cur- 
rency, <‘an It usually lie transmltteil through food The 
Indian Plague Coimidsslon have discovered no fact which 
would sup|iort the suggestion that jilogue may effect an 
entrance Into the human organism through the stomach 
or intestinal canal. Tlie probabilities of infection 
through swallowing any number of plague bacilli are ex- 
tremely small t and it Is Justlflublo to conclude that In 
nature, Infcclluii of rats by feeding rarely or never takes 
place, and that rats do not become infected by eating 
the carcuases of their cuiiirndes. The rc))etltion of these 


said that ]>lague is S)>r<Md entirely by plague fleas. This 
may naturally lead to the inquiry whetlier the last Great 
Plague of London, which proved so devastating, was 
spread by fleosf If It were so would not this argue that 
tlie habits and dwellings of lamdon in the late seven- 
teenth century wore much more dirty than we have any 
evidence to sliow that they were? Moreover, would mrt 
the Huppositiim be In conflict with the recorded facts 
tliat whole families were stricken with the plague, ap- 
parently taking It from one another? That Is certainly 
true; and the answer to tliese questioas is to be souglit 
in the fact that plague has more than mm devulopment. 
It may develop into plague pacumonla, wWrti, of all 
forms of plague, is the most dangerous and the most 


the rats of Suffolk, the chances of the 
development of a correspondhig ontbacak are not very 
large. But they are further narrowed by the kind of fleas 
whl^ live on rats in this country and in these latitudes. 
There are six kinds of fleas whlrh have luien found on 
rats. Ihe human flea (Pulse •rWtoae) Is found on it 
sometimes, hut not very often. The dog flea (Puhm eamit) 
is found more often but still seldom. The mouM flea 
(Cfsnopeylla museuK) (see Fig. 0) Is also found. 

"Them aw, however, three kinds of fleas which am 
found commonly on rats, and the consideration of wMeh 
Is more particularly relevant to the question of thr con- 
tagknmnefs of plague. The flrst is a ret flea, TgphtoptgU^ 
ntuseWl (not unlike the mouse flea), which Is cnmmoii on 
rats in some parts of Earepe; but which will not bite 



Fig. 7.— Pulex fella. Fig. 8.— Sareopeylia gnUia- 

the cat flea. aeea, the dUcken flea. 


fact.s lia.s u certain intcrcNt at a time when the appear- 
ance of plague among rats in .Suffolk has created a very 
distinct prejudice against the use of game, of hares, and 
even of imported rnlihits ns food. Every one would, of 
course, prefer not to cat any animal which could pos- 
silily iiavr died from plague, init no one would be in the 
least likely to coiitriict plague by doing so. 

In view, however, of (lie fact which is now declared 
liy the highesl authority to lie veil established, that there 
liave ol•c^l^rcd two cases of plague pneumonia In Suf- 
folk, and that there have b*‘cn a nuralier of Caves of 


iiifoctious. The mortality in plague pneumonia ap- 
proaches one hundred per cent; hardly anyone lecoveri 
from It. Moreover, while suffering from It the patients 
are delirious, they are with dUBculty restrained from 
walking aliout, and they cough Incessantly. Their sputum 
is full of plague germs, and is highly infectious to any- 
one on whom it may be discharged Rats, also, may 
have plsgiie pneumonia; and tiiere Is one Instance at 
any rate in which a bacteriologist Is believed to hare 
contracted plague from the sputum of a plague infected 
rat. The Great Plague of London took place In winter, 
and a large number of victims no doubt hod plague 
pneumonia ; hence the vlrttlenee and rapidity of the 
contagion. 

"'W^t then Is the genesis and progress of an outbreak 
of plague? Plague, In the first Instance, appears to 
arise in certain foci in Asia and Africa, where it always 
exists. In a locality such as Bombay, an outbreak oniqipg 
human brings is preceded by an outbreak among rais, 
and If a curve be drasrn showing the rise, culmination 
and decline of the plague among rats. It Is found that 
a rise, culmination and fall of plague among human 
Mugs takes place In a curve almost parallel to that 
of the plague among rats, but occurring about a fort- 
night later. The reason Is quite plain. In tlto native 
dwellings of India generally, and in the native villages 
of the Punjab, man and the rat live together like 
friends. There are two kinds of rats in Ipdia, as there 
arc two kinds of rats in England, tbinigh the numeri- 
cal proportions of the two kinds are usually reversed. In 



FIb; ‘S.-CtoBopaylla wiu- Fig. 10.-C<nito|Nvllw 
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man. The second Is the most eommon European rat flea, 
OsrotopeyHiw /<w<ota» (see Pig. 10). But thje flea wHl 
not feed on man, except when starving. The last and 
most Important flea is ckeopfs, the Indian rat flea, 
wUdib mUke the European rat flea, readily feeds on a 
ninaber of animals. In the absence of rats it wHl raadite 
bite man. 

"It wUI be seen at once how Important this factor is. 
The varying appetite of the different kinds of fleas modl- 
fles to a great extent the probability of the transinlseion 
of plague to man. If It were possible, or probabK that 
the European rat fleU' should alter Its haMts and adopt 
man u a host, the probability of human plague In EuiOpe 
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«n entmlj' different aider. At present 
« W4 to » less eictent. Bnrope in the 

fOiM^ eewM tmnmne Iran on outbreeli of plague 
■n( «f Mk lisbits both of the grsjr rat and of the 
Uses on It” 

Piffw ff viwg fins With W«ter«kMs 

f^DiOS to large fjuantttlef are surcessfully kept in 
jj^ocdd storage for man/ montfa^ l>*it this method can- 
^ ewidnjmd bjr small dealers or tumsekeepers. Of the 
nwaWee* dsMUteal processes which have been devised, 
onlif twto Ibe water-glam and Ume-watcr processes, have 
bam genenilljr adopted. No sattsfactoiy explanation of 
preterrattve a^on Of water-glass (sodium silicate) 
hW fk boCB given. The simplest uieoiy Is that the pores 
of taa egg sIm are stopped bjr a precipitate of gelatin- 
ona alUoa and that the solution of one part of water-glass 
to 11 parts of water protects the eggs from the air and 
fi^ bacteria. The ootloida! solution cannot traverse 
the nmbraiU! whltb covers die egg. A mixture of water- 
gtos* and Bakton carbonate hardens In die air, although 
no cheodeal reacttmi. causing the formation of calram 
sUtoata* takes pUce. R. Berger concludes from Ms cas- 
pertoiHiti, published recentiy to the ZMttehHft fmr 
OkMi^ aad itofasiris ds r Kolloidt, that the product v^ch 
Is leptaed from the water-glass and the calcium carbonate 
hardens in the air, although no absorption occurs, and 
stops the pores. Soluthms of soap and other colloids 
were found to exert a similar preservative effect on eggs. 
The best result was obtained with a mixture of water- 
gtoes and a Id per cent solution of rosin soap containing 
the snsillest posidble excess of soda The temperature of 
the water-glass was 190 to 191 deg. P. 

Foff and For Sigiiab* 

U NDER the above tide Professor Alexander McAdle 
has written an Interesdng Illustrated article which Is 
published os a supplement to the Weather Bureau’s 
“Metooroiogieal Chart of the North Pacldc Coast” for 
April 1911. 

special attention Is given to die fogs of the Padfle, 
mpodaliy tbose of the coasts of California, Oregon and 
>lEasfalngton, where the frequency of fog is the greatest 
menace to navigation. The harbor of San Frandsco Is 
notorious for its fogs. On summer afternoons the wind 
In this Tidnity rises, with almost clock-like regularity, 
to about 99 miles an hour, blowing in from the sea, and 
a solid wall of fog, averaging about 1,100 feet in depth, 
comes in through the Gol«lm Oatc, causing a fall hi tem- 
paratuvw to alwnt that of the sea, via., 11 deg. P. T’he 
upper level of die fog can bi plainly seen from the 
M^r surrounding hills. Above ft the sky is cloudless, 
and ^ air has a temperature of from 80 degrees to 90 
deg^. 

the wtater morning fogs of the same region— commonly 
known as tuh fogs, because they form over the over- 
flowed bottom lands of which the tule Is the characteris- 
tic plant— are quite different i they move seaward, and are 
relatively shallow, so that It is nesrly always possible by 
sending a lookout aloft to get above them and secure 
proper bearings. Wltii the summer afternoon fogs this 
Is Impossible. 

Fog sometimes occurs at one time along the entire 
Pacific Coast of the United States. How for It extends 
seaward Is not definitely known; the average distance Is 
estimated at fifty miles, but In some Instances it Is sev- 
eral hundred miles. 

Besides the ocean fogs and the tule fog, a nondescript 
smoke fog occasionally occurs at San Francisco, the fog 
moving seaward during the forenoOn and returning as a 
dense Uaefc poll shortly after noon. 

One of the foggiest months on record was October, 
19^ during which fog signals were In use at the light- 
houses along the California coast from 900 to nearly SOO 
hours. 

Before the introduction of submarine Mgnals, marine 
disasters due to the frequent Inaudibility of fog signals 
from sirens were of common occurrence In the harbor of 
San Francisco The most memorable of these was the 
loss of the' Pacific Mall steamship “Rlode Jonelro," which 
was wrecked on the Fort Point Beef during a fog on 
Pebtuaiy 99. 1901. One hundred and twentyrserep lives 
were lost. The pilot -was unable to hear the fog signals 
from either Point Bonita or l.lme PMnt on the north side 
of the harbor, or the toiling of the bell to the east and 
nortiw though dH these signals were within easy hearing 
dlstanoe under normal conditions, anJ were actually 
beard at the time tor Iwyond the tiilp at an elevated point. 
In otiMV wbndst the sound waves were refracted upward 
and passed over tiio">htp. The vefsaetton of sound owing 
to tiw presence of etr strata of dlfftlHent temperatures 
and dewdties M a ifSll-^known. nbCHMnenon, hut to the 
case of a welMe^d fog bSfiik rUffiteOon appears also 
to pitoy a part tn., causing the retotohsMe ahCTratlons of 
) so ptualb% ftnd dsniltotoiui to mariners. 
toAdle^deiHwiilM an «Hed the 

B #m<4 be It remaAsA^that the finical re- 
,to rSoaltft^•s aarnMlMlih to the Engtlsh 
tob elinl^ the nstfaitf to itiltse sfaniil* 
Aess^toto 8^ »•«»•*« 

a'fsMWoB' to.« n si^ jta- 

hstoff^OftopTad 8*1 tbe.mar- 

iMo-.ysoM to«lr<>irtnleis>' to 'send 
W 'm ttoh’itoM SR « 'ttois ' 
'toptoff IlMaato at '.tototosis of VK 

.r*r j, 


second, and throu^ air about one-fifth as fast as through 
water. Thus at each signal the distance of the ship from 
Its signal station can easily be calculated. Given the 
bearing and speed cf the ship, and her distance from a 
known point on iaore at successive moments, the instru- 
ment to questiofi affords an easy means of laying off 
her course on a chart. 

Precantitow to be Taken With Fuel Oil 

F or the benefit of those who use or contemplate the 
use of fuel oil on board ship, tlie United States Navy 
Department has issued an order which we here republish 
from the SydrofrapMe Bulltti*. The instructions and 
precautions read as foUowst 
“Fxwl oil as supplied to vessels of the navy Is the 
residue of crude oil after the removal, by distillation, 
of sulphur and volatile oils and gases. It is inert, 
nonwixploslve, very diillcult to ignite in bulk, and not 
capable of spontaneous combustion. The vapor from this 
oil is, however, explosive when mixed with the air, and, 
being heavier than air, tends to acnimulate in low 
levels such as bilges ofid bottoms of tanks, where it may 
remain undiscovered until ignited by a naked llgl»t or 
spark. This vapor Is always present in a partly filled 
oil tank, or In a tank wMcIi has contained fuel oil and 
from which the vapor has not been removed by artificial 
means, and is given off through the vents from tanks In 
process of being filled. 

”A leak In any part of the oil-burning system may. 
If allowed to endure, result in on accumulation of this 
explosive vapor, unless the leak be located In ll»e patli of 
air to the furnace. 

“Ignition of the vapor has liccn caused hv an open 
light, electric spark, smoking, spark rauge<l by strik- 
ing metal heat from the filament of u broken elcetric 
lamp, sparks from funnel or lias been communicated 
from the galley or the fires under boilers. 

“An. oil fire cannot be extinguished by water, but 
may be extinguished by sand, steam, or chemical fire ex- 
tinguishers. 

“An intelligent appreciation of the properties of fuel 
oil as described above is a lictter preventive of accident 
than adherence to any set of rules that may be pro- 
scribed. 

‘The following detailed precautions will, however, be 
rigidly enforced I 

“1. When oil is being received on board, no naked 
light, smoking, or electricol apparatus liahle to spark 
will be permitted wHhin 50 feet of the oil hose, tank, 
compartment containing the tank, or the vent from the 
tank. 

*9. While receiving fuel oil the storage tank must be 
rloaely watched tor leaks, and care must be taken that 
all outlets from the tanks except the vents are closed. 

*^8. No naked light, smoking, or electrical apparatus 
liable to spark sliiill be perinited at anv time In a com- 
partment containing a fuel oil tank Klectrie lamps used 
in such compartments ahull have wire protectors around 
the bulb, or shall be of a type that will insure the 
breaking of the circuit through the lamp In the case of 
breaking of the lamp. 

No one shall be allowed to enter a fuel-oil tank 
until It has been gas freed by the use of steam, and 
any person then entering the tank must have a life 
line around his body projierly tended in order that he 
may he hauled out if oviTcmne by gas. 

“5. Smoking, electrical fuses and switehes, unless of 
the Inclosed type, shall not be permitted In romjiart- 
ments containing fuel-oil pumps or piping, rxcejit that 
smoking may be permitted on the flre-nwni floor plates 
In front of the furnaces. 

“fl. Care must be taken that the wirc-gniisn protectors 
in vent pipes from fuel-oil tanks are at all times intact, 
and smcdclng will be forbidden In the immediate vicinity 
of these vents. 

“7. Dampers fn the uptakes of Iwilcrs must be kept 
full open while burning oil. Otherwise tliere may re- 
sult dangerous aceumulatinn of gas in the furnace with 
a resultant backing out Into the Areroom. 

"6, The valves on glass gages on foel-oll storage or 
settling tanks shall to kept habitually shut. When a 
reading of the gage is desired the valves may be opened, 
but must to at once shut again. 

* 9 . In each flreroom fitted for o'l burning there shall 
to fire extinguishing apparatus, consisting ofi 
"Steam fire Iwse, permanently coupled and of sufflelnnt 
length to reach all parts of the flreroom, and eittor! 

“(fl) A box containing about two bushels of dry sand 
with a large scoop, or 

"(b) Chemical fire extinguishers of the tank type. 

“10. When the fiid-oll system has tocn not in use 
for a period of a weric, or after Joints in the piping 
have remade, the system shall he testeil cold, under 
pressures at Icksl equal to the working pressures, lieforc 
flrtss arc .hghtod, During this test there shall to a core- 
fid inspection fof leaks. 

"IL Fuel oU wni not, habitually be heated above ISO , 
deg. F, and never above Its flash point in any part 
of the system C*topt to the burners. 

“19. Retutm pgSto’^^^Itons from the burner-supply line 
pormittiog Die fOdrculating of oil, through tlie heater 
wfll not’ to pstwiaRted, 

“ia.^nrlWMrti to taken to ..prevent, the aecnmiilaUon 
of.eB or mwat to'a«jr oUee outside the system, partlcn- 
latlT *■ WHF* ^ furnaee. This can tost to ac- 
eon^hed oy Hgtel ctoaBBness. 

*14. In 1th Wtot uf a> oonsldenhle accumulation of 
oil In the fonuee, suh « may to caused by a sudden 
exHngntehing of ^ bunvws, the sapor must to blown 
put ttoouRb tto smoto plpa by steam hose before fires 
%TC hisdn liibML 


“15. For lighting the luirncrs, u piece of burning 
waste on the end of an iron rod about four feet long is 
recommended. This is to protect the fireman from a 
back flash.” 

The “Hottest” Heat 

N o feats of discovery present more points of fascinat- 
ing interest than the attempts now bring made by 
seirntists to explore the extreme limits of temperature. 
We live in a very norrow none in what may he called 
the great world of heat, a stretch of some lO.ifii degrees. 
We exist in a narrow space, varying from 100 degrees 
atovp to ohout iO degrees tolow scro, 1. e., we are aide 
to withstand these extremes of tein)>crutiirc. If a world 
catastrophe should raise tlie temperatures of our sura- 
inors, or lower that of our wlntrra, by u few degrees, 
human life would jserlsh off the earth. 

But tliough we live in such narrow limits, seienee has 
found ways of exploring the great la-ighls of heat iiliove 
us, and of reaching the depths below us. witli the re- 
sult that many Important and Interesting discoveries have 
been made The results of the experiments in exploring 
the depths of cold are interesting and ii.seful. but in 
the opinion of a writer In the Fo/a (tnumti/ln Monthly, 
they are not of as much practical value as arc the ex- 
periments with the hottest heat. 

At high temperatures, he states, heat vibrations are 
Inconceivably rapid “Nearly all substances known to 
man toeome liquids and gases. If the experimenter 
could go high enough, he could reach the lilgli degree 
of heat of the liiirning sun Itself, estimated at over 
10,000 degrees It is in the work of exploring these re- 
gions of great heat tliat such men as Moissan, Siemens, 
Faurc and nttors have maile such remarkable discoveries, 
rcodlng temiwrnturea as high os 7,000 degrees, twice the 
heat of boiling steel Their aeeomplishments seem the 
more wonderful when we consider that a temperature of 
this degree burns up or vaporises every known siilistance. 
Ho», then, could these men have made a furnace in 
which to produce this lieaip Iron In sucli a heat would 
burn like pijwr. It seems inconeeivnhle that even science 
would be aide to produce a degree of heat capable of 
consuming the tools and everything else with which It Is 
produced. 

‘The heat vibrations at 7,000 degrees are so intense 
that platinum, the most refractory and most unmelting 
of metals, melts like woxi the best fire brirk Is con- 
sumed like rosin. It works, in sliort, the most marvelous 
end incredible transformations in the substances of the 
earth. The earth was crested in a eondltinn of great heat, 
and a dying volcano gives only a faint evidence of the heat 
which once prevailed over all the earth It was in the 
time of great iieat that diamonds, sapphires and rubies 
wore made. 

“More wonderful if ]>ossil)le, than tto miracles 
M-rought by such heat Is the fact that men can now pro- 
duce 11 artificially; ond not only produce it, hut con- 
fine It, direct it, and make it do their dally service 
One has only to look at tlie power derived from Niagara 
Falls. At Niagara are the hottest furnaces In the 
world. Here clay is melted In vast quantities to form 
aluminium, a metal as precious a few years ago as gold. 
Herr lime and carton, the roost infusible of all tto 
elements, are Joined by intense hont in the curious new 
and useful compound, enlelum carbide. Here graphite, 
the coiiahi of the diamond, is made. Phosphorus is made 
in large quantities and earhorundum is raaniifaetured It 
has torn prophesied that it is merely a mutter of time 
liefore diamonds will to mode nt Niagara. 

“Tliese marvelous new things In science and invention 
have torn made possiiile by the 'rhaining' of Niagara to 
the whet'ls of industry. The power of falling water 
Is transformed Into eleetrleity Seienee has found that tlie 
form of energy known as eleetrleity can lie changed into 
tto vibration known as heat Aeenrdingly, thousands of 
horse-power are conveyed as eleetrleity over a ropper 
wire, changed Into heat and light iietwern tto tips of car- 
ton electrodes, and there work wonders In principle, 
the eleetrlenl tornacc is Identical with tiie eleetrie light 
It is scarcely twenty years since the first electrical 
furnaces of practical utility were constructed, hut If 
tto furnaces to-d.ty In ojierntlon nt Niagara Falls alone 
were comiitned into one, they would, one scientist speeii- 
lafps, make a glow so bright that It could lie seen from 
the moon. One furnace has been built in whldi an 
amount of heat energy equivalent to 700 horse-power is 
produced in an are cavity not larger than an ordinary 
woter tumbler. 

•Tn the best modern hlasl-furnaccs. In which the eoai 
is Supplied with special artificial means to make it 
burn the mori' fiercely, the toat may reach 3,000 ilegrecs. 
This is less than half of that prixlueed in the electrical 
furnace. In porcelain kilns, tto jmtiers, after hours 
of firing, have been nWe to produce a emnuliitlve tem- 
perature of os much as 3,300 degn-es; and this with the 
oxyhydrogen flame Is the extreme of heat ohlnlnable 
by any means except by the electrical furnace Tims 
the electrical furnace has fully doubled the practical 
possibttitics In the artificial proiluetion of bent 
“There are two kinds of electrical furnnees, just ns 
there are two kinds of electric lights— arc and incandes- 
cent. Carborundum Is mode by the Incandescent prin- 
ciple, 

Tto thermameter In use with tlie clcctricnl furnace 
conolate of a ’Icote thermometer registering say 3,000 
degrees, which Is set up some distance from the furnace. 

‘Tlwre eon to no doubt that tto posslbtUMes of the 
electrieel furnace are beyond all present conjecture. 
With Asnericott Inventors busy In Its future develop- 
ment, and with cheap electricity, there Is no telllne whnt 
new end wonderful products may be manufactured.” 




A Refiereiidain 

Th0 Editor of Hamd^ Man't Worktkop u in a quamdary. 
At hit »am»it toUeitation, thit dtpartmtnf, whieh wu 
formtriy publithed but oiio« a month, it now appearing 
every other week. Bft hit eolleaguet are eontpiring 
againtt Mm. They are trying to make him think that hit 
department it far more interettmg to him than to hie 
readert. It may be that thie it h>, and if i( be to, it «« 
hardly fair for Handy Man to oixmpy two valuable payee 
of the SuixMiiric Aminioah every tiro weekt. But ie it 
eof The Editor it not by any meant convineed. He layt 
the (fuetUou before hit readert. Doet Bandy Man'e 
Workthop mterett youf Do you find it of real praetical 
value'/ Do you with it were rondueted differently f Sit 
right down and tell the Editor all about it. Send him 
your euggeitiont. Tell him what you want, beeaute, after 
all, the dejHirtment it yourt, and not hit. If you havt 
profited by the ideae of othert, give othere the of 

your ideal. The Editor it alwaye glad to rioeioe ueeful 
uforkthop kinki, and page promptly for tueh at art 
(iDoilabla, Addreee Bandy Man, SonirnrTr AMcitCAir, 
New York. 

Miter Box for Odd AiigkB 

By W. D. OntTM 

W HILE' II miter joint seemi to be the only prACttceMe 
one for many Jobs, it ii one of the weakeat and 
■iioat unHtuble Jointure* uied In wood work. Wood 1« 
tin uimtable material, awelUng or shrinking with every 
change uf moisture conditions to whldi It is exposed, and 
iiu two pieces act just ab'-e. For ti)}* WMon piecea 
of it should be so joined th i their cluuige in slae may 
make as little change as jaHsible In the joint; but the 
slightest swelling will cause the miter joint to open on 
the outside, wlille shrinkage opens It on the Inside. Hence, 
it Is always best to use some other metho'’ of joining 
unless the material Is thoroughly dry and will he well 
protected from changes of moisture conditions. Bren 



Of eoon^ Jam how to Maaet.'-Mt'aaili^' | 8#( |^| '-. 
riealty, by the Hto ittodMdeivi bot M tt B'hMiU* ^ ' 
set a bevel bgr the «lge «r a boanl, uA M ft ll iltoM) 
what dUBcult to hanA OMAm wttb ^ pm on to# 
an edge. It la bettor to frt tnlton dmof toto lit# Af , 
right Bugles to nannor lUnatrated In the 
ing sketch. Baving eanfnBy squared aad JdtoM 1# 
edge of the phwe of hoarA .<d> gagn a line FaMBil W# 
that edge and at any enmlent dtatanoe thewfatn. as 
a, b. fhea, bnvptg get the bevel at the angle to tw 
mitered, maA by It the Unea eb and de', at the tome 
tance apart « are the ndp of the board and the 1# 

It tlie blade of the berel t« now aot to toi# tie witoto 
« and b, it will be at tlK pio^ angle for the degM 
miter. The miter for ptoees of different vridthe niy he 
thus obtained #idng toe Aitaiioe between toe e^ 
of the board aM the Ihve'ob Maat to toe' width of one 
piece, while that between Aid be’eqitots the wi^th of 
the other. In caae the pktos are narrowi H ntoy tend to 
accuracy to tnerease theae dlsUnees, wMch may he done 
if care U taken to have them the same relattf# to ei# 
other. ‘ . 

Cmo far fhoiwgiiBii J tocii f t li ^ 

By Ralph C. Itoyiaoa 

A Id, those Aho own a phonograph know how that the 
xarecords accumulate and how oeeessary it Is to pwrMe 
n proper place for their safe keeping in order to avoid 
their being knocked over end beeomlng erocked or 
broken. The regular eases one can buy for the above pnis 
pose are expensive, but a cheap aad UMful One can In 
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then its only excuse is its looks, but as the only reason 
for most moldings Is mamentation, and as tlie miter Is 
the most practicable aKR comely method of joining tliem, 
(I will continue to be used. 

There are on the market many good devices for cut- 
ting miters which are far more durable and accurate 
than anything one can make for one’s self, but the really 
good ones are apt to be rather expensivei for one who 
has but on occaskmal joint to make; and no wood worker 
will ever have rwuon- to regret having learned how to 
make a mitea^boK for himself. First select stock which 
is absolutely dry, preferably straitot-grolned, and of sudi 
available wood ag is least affected by atmospheric condi- 
tions. The bottom should be thick enough to give ample 
strength and stability. 'I'he side of tUa which is intended 
to go upjiermost should first be planed atralght smd true; 
and, using this as the ’Vork sidei’* the edges made 
square and parallel with each other. Next the side pieces 
arc made true on what Is intended for the Inside, and 
the top edge of each is carefully squared with It Having 
trued up and squared the side pieces as stated, gage down 
from the top edge of each to a distance which shall be 
the Inside depth of the box; then nail or screw the sides 
to the hottoni, using care to hove the gage marks come 
exuolly In line with the uppe.- side thereof. Care should 
also be taken to so place the nails or screws Ihot they 
will l>e well out of the way of the saw. 

Set a bevel at the desired angle, with the blade pro- 
jecting on both sides of the stock, and with a sharp knife 
point mark across the top edges, always working from the 
ttside. With a ritccl square resting on the bottom, square 
up to each of these marks on the inside of the side pieces. 
Take the saw which Is to be used In the box. being sure 
that It Is in the best possible condition, and saw down 
carefully to these marks. 

The Stress laid upon tlie necessity for working from 
the Inside Is not Intended to imply that the outside should 
lie left rough; but, however nicely that Is finished, de- 
pendence for accuracy should be solely upon tlie inside, 
for i^vided responsibility in mechanics, as In evetythtog 
else, tends to trouble. r 

Though a miter, as the unqualified term is used among 
mechanics. Is usually understood as the bisection of a 
right angle, it Is not mMesawrily oo; fhr pieces may be 
mitered at any angle. To aet a bevel at the proper angle 
for a square miter, 1. e., W dfigiqps, place the stock 
against one side of a steel, MpMiUi Und s«vlng the Hade 
till Us edg&gixactly ooineMeii^to torttopondlng gradua- 
tions on tlffi two blades thenwft «M hh so that it shall 
be exactly the same distonce from m C o ewer on each side. 
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eraten ttou uatlNd, lai«e entoffb to ie#ve liig >)#• 
of to» $mwi. The next totag to do U Ip {to# h h# 
through toe ospitor of toe bottoin of «# iKfjjO 
enongh for toe aerevri to pen toia«||h eutty, Ho# to# 
a vraoher down into the bottotn Of toe lNn'an4 tohtor it 
over toe h# to toe unaB totoiBm to the honel 

one wiQ totd it hard to . get the scremJnto toe to# #b> 
ont uolqg aotoe qfNOlal devioa, 

The tonpieft way to get these aerow* Into plaea^ 1 
found, wu to tahe a thin piece of wood and to anHt ft 
at one snto as ahown In the illuatmtlo*. ^ By #Mtog flw 
head of toe aerow in this slot, as shown, t# were held 
tight enOugh to allow of passing then toio#i tlw holt to 
toe bottom iflf fhe tom and to give than a turn or t# 
to the hole already made to receive them to toe hottoOl of 
the drawer. The wood holder was then (Oleaaed fran the 
■erew and- it vtoa driven home with a Mg •ciowdriven 
thus eecuttpg the box firmly In posttiata. When eott^to 
tola box made a m»t oonvonlenl and aafO ptoee to vA# 
to keep the Neords—otpociaUy oonvtoilant tor toe ypyim 
that too regular aerial numbers of toe roeorda wm dio- 
earded. and to toafar atoad good sloed nnaidtere, «ut iroal 
an old calendar, were poated oo the tap of aoeb of toe 
record boxes. Thew numbers were fdoogA to regular 
order, the first drawer eontatotUg mnuen from 1 to fit 
and i&e second drawer from fiS to M. A Bat eontatoteg 
the nomos of the roeorda, with their new nnmbers pUced 
opposite to them, was then made out In this wey w#l, 
a certain reeord la wanted, by referring to thO Hat 
getting Its number, it oen to plrind out o| the ease to an 
toshm^ thus dHng awv with toc annovauee of toBtok 
over a lot 'Of rocord &># before flnmhg tto ctotoS 
record one wishes to plqy. 

Tto material Ust for malting toe above caae te as fal> 
lows; 


U* X X W 
IS" X 19%* X Vt" 
U* X 19’' X y," 

u" X 1" X y*' 
wy*" X Vi" X %" 
w" X M" X y," 

U' X X 
rxfl" 

ly," die. 


Locatloa, 

Top and Bottito. 

Bides. 

Back. 

Strip Between Ilrewera. 
Running Strips. 

Drawer Bottoms. 

Drawer Fronts. 
Triangular Brocea. 
Washers. 

Screws. 

Draw Pulls or PlantHes. 


The Handy Man’s Fomace Aal#ui 
By C. F. A. SleAof 

"■rpo the man who takes care of his own fnrneee (e«d 
Jl to Us wife perhaps more so) the removal of # 
ashes with tto accompanying dhst. Is a decided bttgtoar. 
^ e roeult tto oah romoval la- done nt InfvemMMBy u 
pessihle, thereby endangering the grate, by allovtoig the 
astos to fiecomutote in thq ash-pit If tUs sasse toan 
will iiiakc^ or have made, a pan to fit the aslvplt of Ue 
ftonace^ to wBl to aurprised that to never had one betom. 

I have had one toade and In use fOr some tone, and have 
not 0# ovtoeoB N tto dust nuisance, but have also saved 
tnueh tone to haUdUng tto astos. 

•Hm nan W ' 


1^ and aide views of the nsetod eaarn 

made at home by any one who is handy with tools hy i# 
lowing tto dlrocttoni as given bdow. „ 

Any kind of wood can to used. The welter pUdd'fi >,k 
very effective cow of Mack walnut, using glass ImOha to' 
drawer puUa or bandies. The case sbowh in tto Qtos#^ 
tlon has two droweiX. Any number of drawers, to# ' 
ever, can to provided, depending upoh tto antototo.# * 
records one tos on hand or may to likely to occaanitaito i ft* 
Tto flidt iUim to do Is to maka • box. tto # 

dlmenshma of wmeh must correspond to tto shw of ftto' ' < « 
outside dtmMIsions of % drowen wh# ft It dldM^ ' W 
use. The bifit'i^ to made of at te#^';i4ii#:|#''': 'fi 
terlal, and ttotoUrto ptoftdod as shoro’t»#'-|lB» 4(1^'' ' C/ito 
tom runntot# the i#witoi toft# 
of the drsmnsto.'flie own shmto ace 
inches, ttos prevtdos vgsm for M morAlE 
proper eonsists of a.ftat' toned wfth tto U 

Httarhed as sho#.'- 



It 1# to mi AM filM' r 

ftn' pan . #1 kft'fttMiMto 











P» •Mah ihom 

'liifjjMiiM iniili f^wiA which 

';Uj9 mi QHfi<i‘«tt!h «OMkhmiblc 

'M<' atim^ ttet tt mf At m cWieiy 
' & 'bim wnU of the eib-plt. 

", : jt i ^ ij i^ - OmeUM ftr tke Wit» 

• -S ' air JMb K. Knvp 

Oiik »&St «i tlw w«ter In the tank wlU not interfere 
^ ifw Within the wnter tank a rertlcal 

Btpe h* **>> • bracket, The upper end of thia 

ik 'AIM with a fliuige, farming a lort of faimel 
mouth.. 4t the lower end, the pipe is Uonuected bjr • T- 
itttilfg to • «row-piece which pasnes through the lide of 
thetank. Close to the T-ntttog a %-inch hole ia drilled 
thrangh ttw glre. projecting end of the erosa-piece 
1| MmM*4 tqr aeaiu Of a rubber hoM to the inlet end 
of tiw ..water , Jacket m the engine, while from the outlet 
a phw If putenAad to a poiltion directly above the funnel 
fluhita Ot the plp« in ^ tank. In practice, when the 
tank himm, even though the loe forma Mildly to within 
a few tadbea of the bottom, there would Iw no intemip' 



M«*4kwfliWflOBMetion for the wator^ooUnc uretam of 


tion of the circulation, beeauae the water ia taken through 
the fk^iaeh hide. When dlaconnectlng the tank^ the 
flangM bead of the vertical pipe la uaed aa a handle to 
acrew the piM Into the T-eonnecthm at the bottom, until 
the ^-Inch hole is covered. Hmreafter the rubber hoar 
ia mnovod, pcnoittlng the water in the vertleal pipe to 
dnita out Whan atartlng the engbWi it ia laerdy neoea- 
saty to oonneet up the boae, and when the engine wanna 
up to poor lome water into Ike vertical pipe, after which 
the pi^ may be tamed to uncover the >^4nd) hole. 

ncpMfater Ae Bottom W«U of a Lmd Pipo 

By Albert t. Bbkop 

I K COM of a leak In the bottom wall of a horteontal 
lead pipe it ia often better to repair than to renew 
the pipe. Cnt a slit In the upper aide with a thin knife 
and work the pipe open m that you can acrape the pipe 
bright and do your aoldering on the inalde. Uae realn 
wito the colder when aoldering lead with a aoldering 
ooimr. When the leak h seaM over with colder work 
batt tke lead on the upper wall, doalng up the hole you 


SCi^i£i£lClUfEllCAK 


indwi long. Xo tiMN wen screwed l-lnch atripi of thin 
braoa, wtd% the ends pn^ecting y, inch* above 

the wood, and a 1/90-taefa hole was diilled in each pro- 
jecting end to Item beartoga for the aplndle. This waa 
a A-tach length o|^,lk'U-iacb round brass rod, each end 
being drilled eentafUy to receive a piece of thin wIn 
nai], to At loosely in the bearinga and reduce friction. 
A grooved pulley, AH luebea in diameter and % of an 



a shop for driving arbors in place, ahd for nuomroua 
other Jobs, wliere 11 ia essential limt tlic work be driven 
tightly in place without lieing battered or marred. 

Thla hammer can be maiic ia any slue, depending on 
the class of work it is intciuled lo 1 h- used for. First 
get a piece of steam pijic ^ of tlir proper diameter, and 
drive tile rawhide H into it, allowing It to stick up from 
a half to three-quarters of an inch above the pipe. Then 
drill a hole through the center of the pipe and rawhide, 
and flic it to fit the handle After driving the handle 
in, fasten it in place with a small Iron wedge, O. 

Cone Center Dividers 


AutmuUe rat-of far ulwtrk gua.Hgkfkig ekenita. 

inch thick, woa turned from aott wood, os was a spool a 
inches long and % inch in diameter, with a %-lnch flange 
at eadi the rlfdibkand flange being % Inch wide. 
The spool was driUad lengthwise with a S/16-inch hole, 
and reamed out with a rat-tall flle, so os to revolve 
looaely on the spindle. 

A clutch was now fitted to the face of the pulley, con- 
sisting of two arms of S/18-inch square brass rod, 9 
Inches long. 

At one end wag addered a ^-Inch brass ball, and the 
other end. waa filed out in a curve to correspond with 
the dreumferenre of the broad flange of the spool. The 
arms Werb then drilled thrmigh at a point % of an inch 
from the lower end, and Werewed to the pulley face, with 
a washer beneath, and loose enoufm to swing freely, pins 
being driven Into the wood at each side to limit the move- 
ment. A light rubber band 
was stretched from each arm 
to the pin, to pull them away 

from t^ spool when at rest. / 

The spool was then slipped I 

on the spindle, the pulley ' 

driven on with a tight fit, and iHtll 
the whole mounted in the ' 

A dollar dectric motor, 

with a three-pole armature, I— eS-— .^.^4— ~ 
woa now screu^ to the hose about 4 inches back of the 
pulley, and belted to the latter with a loop of shoe thread, 
waxed. 

A piece of shoe thread about S feet long wos then 
tied ti^tly around the spool and hung vertically, term- 
inating in a %-ounce lead weight. Between the wooden 
uprights, a 4-inrh wooden strip, 1% inch wide, was nailed 
to the base, pointing downward, and on this was pivoted 
a contact arm, with a wire ring at the outer end, through 
which the wei^ted thread vrss passed. As the motor 
would not mn on the regular battery circuit, when in 
series with the spark coll, the iron core of tlie latter was 
used os a magnet, to attract a small iron armature 
fastened to a strip of the very thin spring brass, screwed 
at one end to the wooden end of the coil, and having at 
the other a bit of platinum foil. On the coil head was 




toql consists of the clamping sleeve and nwrtlc of a 
regular surfaev gage, and a hardciied center Itos Imv- 
ing a 60-degrce cone eenter at the lower end. The 
center bar is made of drill rod jiisl llic sisc of the 
surface gage bar, so that llic sleeve wdl fit on. When 
the holes to be used as centers arc larger, a 5/16-inch 




Ksiwlitag g takk from tiM Imldu. 


l»v« mode with thb knife and stddfr. it. This wrinkle 
dww pot demoiid op expert woritiiaiut. Indeed, it is 
donkt^. vbethBr on tapest eould setder undementh tb« 
p(|^ knywi^. 


MHutie CalKiff Dor Qeetrie 

, % W*. WHHnitetePi fe* 

tX Ai ttwlMbte that evwymte irinte dwelling la fitted 
AM 'mUtik'At ligMtag. hw keen unqyed at one 
M';.or ttri'peeteatttte tokaustfon of the 

tadwM ocdAental gronnd or short drciitt, 

'<Aig||ik fibifrii 'Hie' wfrM or to nk^ of the bursts 
iBpvllig' bpril’ tenwyed by -this 
I teta •worked out a deriw 
ffiiiM .the 4vtadt wUkbi Ave 

■» ykiyki.Pf rkort rireuit, 

' biwtertsa 'wMk t ' -4* noceeiity 

^ teAy «A n; 


fixed a short piece of jdatinum wire, and the contact of 
these closed a local circuit of two cells, to run the motor. 
Rather delicate adjustment veos required with these con- 
tacts. • 

The connections were mode thasi The lever switch on 
the lower strip wot cnt in. In series, between the spark 
coil and the battery. 

The spring contact on the end of the coil was put In 
series between the local cells and the motor. The opera- 
tion is os follows I When a pull burner is operated, 
the core of the ooU will attract the armature, closing 
the local circuit for a moment, but not long enough to 
work the dutdi. A gronnd, however, closes the local 
circuit and holds H so$ the motor speeds up, causing the 
arms of the dutch to dose on the spool by centrifugal 
forec. The latter ihoi turns wito the pulley and winds 
up the cord and weight, the latter finally tripping the 
ring on the switch and opening the main circuit. The 
cod-off ohoald bo set at snAlcient elevation to allow of a 
drop of three feet for the weight, and will then open 
the switch In five secemds. A gt^ way is to suspend It 
from the Joists of the cellar, as Hie coll and ^batteries 
are often hung thus. The dimensions given are not neces- 
sarily to be followed, but may be varied to suit the con- 
venience of the oonstructor. The operatton of an auto- 
matic does not start the madiins at all. owing to the 
rapidly bniheo contacts. 



Fig' 2.— Construction and wiring diagram of the cut-off. 

boll is used. The hall has u 6<>-ilrgrrr ivntcr made 
in one side as shown. The bull Is iiiiignetisril, so that 
when placed In position it will not f.ill off. Tills tool 
has bMn found extremely handy for ull-nrnuiid work. 

How to Caliper Over a Flange 

A HANDY little kink is pictured in tlic line cut, 
showing how to riiliju-r over a finiigc wlicu there 
are no blocks available for Imllding onl far cnnngh for 
the calipers to clear the H»ngr.s VfiHi ii small prick 
punch moke a mark in each leg of tlic culiiicr, and when 



'Calipering over a flange. 

the enlipBTS have been set over the flange lo get the sloe 
of the rib. oS shown in the skri.li. a air of dividers arc 
Mt CgreAllly^ffi the punch marks The calipers are then 
removW over the flanges and reset, using the dividers 
again, when the slse of the rih may be determined by 
senUag the calipers. 


S€g!inw-iiliW«iil: 

A Novel Compass for Aer(^)laiies 

The Needle Points Out the tJSrection of Travel 


T UK nccompsnytajr llliwtr«tlon »ht>wN un Ingvsnlong 
urmit>a>iH which IUm juvt hern invented by Mr. A. O. 
MnrquiK. of lUichegter, N. Y. llils compa»« differ! from 
all those of the ordtuery type in that the needle appears 
to move and point to the direction in wliich the boat or 
Mcropinnc is traveling. This is a very great advantage 
tor Inexperienced aviators, for inslead of having to 
ftgure out the direction they arc traveling from the In- 
dieatloii of the compass needle and the chart, they can 
tell at a glance which way their machines are beaded. 

Tl«e compass consists of n needle mounted in 
the regulation way so that it can swing and 

direct itself to the North. Surrounding the 

compass needle in the some borisontal plane is 
tlie chart having Uve points of the compass 
marked upon it This chart is reversed, liow- 
ever, as to North and South, and tlie needle is 
arranged so that it points to the South also 
Tlie result Is that the reflection in the mirror 
jilaced at the angle of 4i degrees above the 
chart Is correct, the North jailiit appearing at 
tlu' top and the South ])olnt appearing at tlie 
iKittnm of this mirror. 

lost us supjHisc the nerojilttiie to he headed 
toward the North | the compass needle will h*' 
jKiinting North on the reflection of the chart as 
seen In the mirror If the aeroplane is now 
steered lowaril Ihr East, instrud of the noodle 
remaining stalionury and the chart moving 
around beneath It so that Northwest and then 
West appears below its point, the needle wlU 
ajiparently swing around to tlie Northeast and 
F.Hst and will continuously Indiente the direc- 
tion In which the aeroplane is traveling. Tlie 
apparent movement of the pointer Is the result 
of an optical illusion, for the pointer actually 
remains stationary and the chart turns In the 
regular way. One Is apt to be puuled, at first, 

to exfiluiii just why the needle appears to move, 

but at all events it does so and indicates ac- Two 


[■■irately the course being followed at every 


Wflthua HiUiard. the aviator. 4t 1 






On the rear of the Instnunent there is a place arranged rUsutU obtained were sattofamry 


for a lamp, the rays of light from which are reflei^ 
upward through the dial and thrown upon Use minor to 
case it Is desired to use the instroment at night. 


a heavier fluid than alcohol wa» 

order to deaden properly the ribratWa 

was found necessary to plane ImiMtol^ 


The rear of one of the smaller onperimental models foet in advance of the engine bi omf thnVW' loMlv^^ 

Is Ulustrated as well na the front vdew of toe large should not affect it. There have been jt im|ali<W of WTpl 

model. compasses devised of late for aviiiton, hot the one 

An experimental Marquis compass with the needle In herewith illustrated aeems by far the most praoUcal and 

alcohol to deaden the vihrations was recently tried by ingenious of them all. 

An interesting fact in connection wHh toe 
Sottto-pohitlng needle Was unearthod by ,fhe l»- 

^ Tsntor in tooktog through the hmdci in toe 

Heynolds library at Rochester. This was found 
in an extract from the vrltoigt of IfoiniKddt. 
It referred to the me of a South-pointhig COto- 
IMSS by the Chinese to toe year MOO B. Cr<w 
use not for water, but for land navigation. In 
the forward part of a wagon or diartot thnre 
was placed a freely floating lodestonc vtotOh 
moved the arm and hand of a small figure and 
caused it to point constantly toward the South. 
Kloprotot whose rcscardies upon ttos subject 
have been confirmed by Blot. Stanlllua. and 
Julian, tound an old tradition from which he 
believes that this inagiicUc wagon was to um in 
the reign of the Kmiwror Honngtl, who Is be- 
lieved to have lived at about MOti B. C, Mag- 
netic wagons were, however, used as late as the 
fifteenth centurv, and several of these were pre- 
served In the Chinese Imperial Palace and were 
employed to the building of Biiddhist mon- 
asteries for fixing the points towards Which the 
main sides of the building weto directed. The 
inventor of this new aeronautical compass has 
apparently, therefore, hit upon the oldMt form 
of compais, and by improving and bringing It up 
to motiern reqaiesmenta. he has ebangod it from 

■ '■ ■ ' — ' ' ' " * a compass for directing land courses to one for 

models of Matqwla'a compaea, showlag rear and front reepeettvely. Indienting the path of air craft. 



r and front reapectWely. 


Ruhmer’s Recent Work in Wireless Telegraphy 

Some New Methods of Transn^imig Without Wires 

'By l)r. 

JiHOllTLY after Marconi's first experiments In wire- successful experiments In this direction have been made frequency sufficing for thr purposes of wireless telegraphy 
3 less trlcgra)iliy. a system of wireless telephony based In America by Fessenden with a machine operated by and tclepliojiy It will be readily understood that tlie 
It hlinllur principles was suggested by several expert- a steam turbine, which with 16.000 revolutions per mtouto deslguatinn “singing nre’' Uien liecomes a uiisrniiMir, 
leiiters. The aerial of the transmitting station was to produced about ope kilowatt alternate current of 100^000 the human car Iwing Incapable of jierceiTlng the acoustic 


on similar principles was suggested hy several experl- a steam turbine, w 
lueiiters. The aerial of the transmitting station was to produced about op 
give out electrical waves cnrre8)xindlng lo the sound vl- cycles per second, 
bratlons, and these were to be absorlied by the receiving The other meth 
aerial in order to lie recoiiverteel Into sound waves. While arc.” If a capacl 


I’cles per second. effects of an arc traversed by several hundred thousands 

The other method is based upon Duddell’s "singing of vibrations jier second. 


the arTHiigcuieiit of the rceeiver did not offer any unsur- In parallel to a direct-current 'arc possing between homo* 
mountable difficulty, nearly ten years were required to geneoiis carbons, this, under certain conditions, gives out 


jjcrfcct a suitable transmitter. 

The most primitive scheme obviously would consist of 
utilising, directly, the fluctuations in current intensity 
pmdun'd hy s(>eaking against the membrane of a micro- 
phone fur exciting the oerlal of the transmitting station. 
On uecoiint, however, of the low frequency of sound vl- 


waves. While arc.” If a capacity and sclf-rtoductlon be connected up The detector used in eonncotlon with this system of 
fer any unsur- In parallel to a direct-current 'arc possing between homo- wireless telephony is a minute thermo-clement consisting 

c required to geneous carbons, this, under certain conditions, gives out of two conductors us widely separated as possible in the 

a sound corresponding to the characteristic electrical series of thermo-electric tensions, which on the poasage 
uid consist of vihratiuii of the viforatoiy circuit. This sound is only a of very feeble vibrations generates an undulating direct 

rent intensity aecondnry phenomenon attending the production of ol- current perceived by means of a sensitive galvanometer 

le of a micro- temating current in the vibratory circuits. While the en- or telephone. 

lifting station. ergy thus converted Into vibrations, and especially their As regards, next, the application of the alwve prlnd- 


curreiit perceived by means of a sensitive galvanometer 
or telephone. 

As regards, next, the application of the alwve prlnd- 


hratioiis, this method had to lie discarded from the very factors arc increuised considerably by placing the a 


• too low for the purpose at issue, both pie to the purposes of wireless telephony, the vibrations 


lieginniiig. It bring suggested to trsnsform the micro- an atmosphere of high heat oonducUvity, s 

plume nirreiits to a high tension utilised In feeding a or lighting gas, as first suggested by Poulsen. 

spark-gnp which in its turn would generste the rapid A "singing arc” Improved in this manner rea 
vihrstions miuircd for exciting the antenna. This scheme alternate currents to be generated with 
did not lead to any practi- 


ispherr of high heat oonducUvity, such as hydrogen be influenced by sound v 


generated in the antenna of the trausmitting station e 


s ill two different ways, i 


re found not to set 
spark discharges. 
', the amount of en- 
verted into rlrrtro- 




Relay fw operating calling Ml 


OUfipfa nliwnernM. 


tills Idea could not hr cur- 
ried out Into practice be- 
fore u process for generat- 
ing continuous (non- 
(hinqied) electrical vibra- 
tions had lieen designed. 

tt IS well knosrn that this 
olm a few years ago was at- 
tained In wirtffess tcleg- 
graphy hy two different 
methods. 

In connection with one of 
these methods, based sipon 
Tesla’s experiments, VlWas 
tions HI# generated hy a 
high- frequency alternate 
current dyitoiao. The moat 


Um lataat generator. 


as first suggested by Poulsen. cording as cither the Intensity nr the frequeticy is al- 

Improved in this manner really allows tered. Only the first alternative has so far liecn carried 

:s to be generated with an energy and out to actual practice. Ernst Ruhmer, of nerlln, the 
■ Well -known ejc|>erlmenter 

and physicist, some years 
ago commenced some ex- 
periments to ronnocUon with 
which the current feeding 
the generator of the "stag- 
ing arc” was acted upon by 
sound waves. The dynamo 
used to this conaecMon 
posshssrd a frequency 
tdcntical with that of the 
ngtnral period of tt>e ap> 
tenna. As the Current In- 

iw,— . - - j. tensity in the atModna de- 

IMgnmoreomoethiM. IWIgrfOwrirMMinUr. pend# on its resistance, the 

electric wwvgs given out 
from the latter aye faquiMl. 
to undergo vaitotl^s aor> 
responding to flat intensity 
of the orbital Mtuiid waves. 
In cmuieetian with the ar-i 
rangement repres^ntod to 
the dlagnuu. tiie mtcRK 
, phdne hi cotmecled dn,’ito 
panlttot to the colto 
(he oototoM to the. Vibiatour 
drenlt Anotiiito 
toMt suMtodMBy ^'/iiMe 
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The Inventor’s Department 
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Inventions New and Interesting 
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pkkbqi Cotton bj Maehiiui 

WUUmi I>a9r 

T he greatwt oboUcle in the development 
of EautiHsrii »*rlciimi»e hu been the 
necesiilty of utlltatojf hiHid tabor in gather- 
ing the isrtten crop. A targe portion of 
the Mf» poputation, men, women and 
are employed during the harveit- 
ing seMon plying open bollK by hand, 
•rato noeeaettates a very great needleas ex- 
penie to the planter for producing hla 
cropt and it U attended by a targe per- 
cent^ of waate, llnee the negroes fre- 
onently pduA unripe bolls whlrh must he 
thrown away os uselem. 

Itamembe^g that the Southern cotton 
ctisp supplies a very targe proportioii of 
the raw material for Buropean milts in 
nddittan to the hulk of raw material fpr 
Ameriean textile Industries, any plan 
which will reduce the cost of cnlthration and 
harvesting ts of great importance. The 
inventor has had his attention tamed to this 
for a Rnoiber of years, and varimu de- 
vices have been patented and aonstrueted 
to taka the place of hand tabor In ptahlng 
the eottmi. Until recently, hawemr, oU 
have been nwraceessful. 

Mechsiiism has at last been invented 
whirii appears to solve the problem of har- 
vesting cotton by machinery, as the har- 
vester operated by steam, gasoUne and 
horse power performs the work on the 
wheat farms of the West, one of them doing 
the work of a hundred or more human 
laborers. There is sn Important dlflterence 
between picking cotton and harvesting the 
grain. ITie grain harvester goes over the’ 
held cutting down every stalk. The cotton 
machine is so adjusted that it picks only 
the bolls that are ripe or bt for harvest- 
ing and leaves those which are not ma- 
tured. In one held a month or more may 
elapse before all of the plants are ready 
for picking, and for this reason it is neces- 
sary to cover the ground at least twice by 
the machine, which operates so rapidly and 
is so ebiclent that the percentage of ripe 
cotton left after Hie machine has done its 
work is so small as to be insignMcant, as 
compared with the great waste which re- 
sults ftom careless picking by the negroes. 
The machine picks about 10 pounds at seed 
cotton per minute, or 8,000 pounds per day 
of 10 hours, if kept running continuously, or 
5,400 pounds per day, allowing 10 per cent 
for steppage. The quantity picked varies 
somewhat, depending on tiie amount of ripe 
cotton on the plants, but the above amount 
miqr he considered as a fair average. On 
the first trip it gathers 80 per cent of the i 


is picked on the second trip. 

An average of thirty borse-power Is 
quhed to operate • tWs Interesting cotton 
picker, A gasoline motor of 90 horso* 
power Is nsnaliy Installed for the service. 
Reneatit the engine are what are termed 
two picking attachments swung under It, and 
a pste of canvas bags hpng out behind. 
It moves over^the field os fast as a man 
walka, the wheri* pMshtg along the 
between the rows of ^airts. The c 
pithed over*by the revolving steel fingers 
“ 1 catA the Hat but Imve the plant 
>i«dt M that later Ms miy nurture. 
The piekittg machlneiy iS' on two thwni 
whtah hang from the tamo of the tractor. 

411 terfhwK chain of upright aytinders 
of Mmali dhmwter fallow etwh oilier around 


atMhii or spindtoi wMch do the ptoUng 
p<<hjsM horiMMaMy Into the ploM. In 
t Mtih part Im He iwNvlfiaal mkmo- 
he devun carries the cwMmlevs 
ht t^taders'forM'tiie needUe toto', 
sd tilt pl^r oagler to twltit awfi 




The taloat type ef eottiu ^Miar, with caaing eponod to ahow tho BMehaalam. 



The modem cotton picker in operation. 



Pkher movea hotweM rowh ao that the ptakora play upon Uwdtollo- 
TUB onroN picking macunb 


contents The drum is moving liurkwnrd 
lit tlie Slime rate that the wliole miiehiiie 
moves forward, so that tlie jmking needles 
do nut move liorizontally tlirougli tlie plant, 
but merely turn in it. In the eyllnders 
of each picker are no less limn SIH of the 
steel fingers which harvest the eottoii But 
one man is required to operate the engine, 
while he also steers tlic mechanism. A 
boy may be employed to si I In tho rear to 
see that the cotton is all deposited through 
the conveyor into the storage bins, but un- 
less the bolls are thiek on the stalk, all of 
the cotton U stored meelianleally. 

Tests have been made of the new cotton 
picker In several different Slates, while 
it is being operated extensively in the 
Texas fields. These tests of eiipiicity anil 
tborougliiiess were carried out by exjierts of 
tin: Agricultural Dcpartineiil, ns well as 
the farmers themselves who are operating 
it, os contrasted with hand labor. 

The pickers do not engage the imperfectly 
developed cotton of diseased bolls, but 
they frequently pick the floccnlrnt intton 
from one side of an open boll hut have not 
force enough to pull out that clotted or 
glued In Imitcrfectly developed lobes. This 
IS one of the moat important features of the 
cotton picker. 

As to the cost of operation, the maximum 
expense does not exceed five dollars a day, 
Inclndiog the wages of the man and boy, 
and a gallon of gasoline consumed every 
hour for a day of ten hours. This is tho 
average outlay ns shown by calculations 
mode in Texas and other portions of the 
South. As a result of this investigation 
it has been calculatril that it gathers 
ninety-five jwr rent of tlie o(»cu eotton, 
aetually picking from 650 to 000 pounds jier 
hour, aecording to the amount of cotton 
on the stalks and the rate at wliich run, 
This is more than the original estimate. Ex- 
cept for a few green leaves, the nitton Is 
as clean as, if not elcuncr than, that hand 
pirkmi. 

This remarkable invention may la- railed 
the life work of Angus Camplicll, a Si-oteh 
inventor, who for many years has lived In 
1'exas and has made 11 study of plans to 
eivnomtae tlie gatlH'ring of cotton by port- 
able machinery. Mr. C'amplicU has worked 
on his plans for over twenty years, and 
made over fifty-five designs In every 
case, however, wltli the exoepilou of ilie 
present model, some defect has been found 
in operation whieli jireveiiled tlie cotton 
picker from being of praetiral use Enouch 
of the latest type, however, arc now m 
operation to sliow bcvoiid question Hiar the 
present model is remiirkaiily effieirnt ami 
that it has many advaulagi's over Hie old 
hand picking method not only In redneing 
the expense, but In lessening tlie time of 
harvesting a field and in |iprforming other 
operations, while it is so eonslructed Uiut 
It is extremely durable and ran lie operated 
for an indefinite time. 

This method of harvesting tin- isittoii has 
naturally iiitercsttil tiir textile miimifnc- 
turrrs, especially the experts of New Eng- 
land cotton mills. 'Ihe question has natur- 
ally arisen to what extent If iinj tlie 
cotton flVier has been broken or otlierwtse 
Injurcti by lieing pulled out liy the needles 
Instead of flngi'rs Kxnniiiiatloiis Iuim Iksii 
tuado of cloth in the various stages of 
manufacture at the 'WamNiilta us well as 
several other mills. A hale of hand puked 
and a bate of niachinn picked were pnsseil 
through this textile plant and tlie condllioiis 
were fully studied. Whin tin (olton 
reached the mill it was detidMl In Hie ex- 
perts that the marhme )iuked <oHon was 
slightly higher in grade tliaii Ha' liand 
picked cotton. Tlie cotton m lioth cases 
was then passed througli fiom the raw 
State to the woven elotli In the picking, 
carding and other dcjiartiiienls, llic per- 
centage of waste was the .same to a frae- 
tlon, frequriilly. Tn the spinning there 
was no grs'iiter breakage In tile maehlne 
picked than in Hie liaml picked. The ma- 
eWnes were operated, the rollers si't and 
the twist was the same In larth instances. 
The breaking ' strength of tlie yam 







ghowrd a hacUon utronger, one or two the utme value In forelfn that tfaerailli 

pouiuK litronfrer, In the machine picked they do In their own. It to yarttciwtlf on aathor or Ul MipnNM|mi4W. 4lfHMtMavlu««l4lit. 

Nlnple. Tlie fliwr urad waa i-inch to 1 1/1«- acoonnt of theae matters that thn ^ of terfeiters or vMatoHh, aliifi1|l jl)^ ^ Iteupf Op 

indi cotton spun in twenties. It broke at American oommeroe are tuvMd ^paa Mr. the courts of tlte nignatolq^ Itlltai. > I* wihMl he 

n ])iill of one or two pounds more than Barrett’s Commercial Confereaeot Unm Sixth. The avihon W tlrnr Bahtjti^ CfUt ead 1 

the hand picked cotton presented. In ex- the report is published, there iftlll he no eens or demteiled tere^inen, diall ettjef 'In OqsilBlMioneift hi 
(itolnlng tlie yarn it was found to be equal doubt a wide demand for it fhitn the lead- the signatory eewatrlee the el^ta flee eaeee la Which I'M 

in quality to the hand pideed staple, ing commercial houses of tin countries, respectlra kws accord, hdfhimi ttpse I;., / 

After tlw yarn was spun it was woven, That the merchants and manufacturers took being allowed to exceed the tepn offVOtBO- . ..' w;, 

and an examination showed no difference a large interest in the prooeedings is tion granted in the oountiy of ozigia. NotW 

whatever In the appearance of the cloth in amply proven by the presence of reprs- For works eotopHslnt leveral voMmes . „ . , , 

any respect. After it was woven it was scntatlves from all over the United Stetes. that are not poUlshed slmullaaeou^, as ****”*" ' ,r| 

iileaehed, ami in the flnlslied state the Boards of Trade, Chambers of Commeree, well as for bulletins, or parts, or periodi- 


rm-avnrn, arai m ine nnisnea sinxe inr nuarus oj xrauc, uuuiinen ui i.>«iniuercc, woi m jur ohubwm, or pans, or permw* ^ — “ - ' ’Y. JTj ST 

maciilne picked cotton again showed Bankers’ Associations, Manufacturers’ As- col puhUeations, the teim of the oopfright Bverdjnfc' « ‘ 

slightly better than the hand jilcked. 'The soclatlons and Tariff Leagues, were all rep- will commence to run, with respect to ea^ delphla, Pa., and ’W. 
cotton was also subjected to a microscop- resented. From coast to coast, represents- volume, bulletin, port or periodical pPbUca- ***t««t exami n er In tbe'PalClUl 1DMA w**# 

teal test lo sec If any fracture of the fll)cr tives were found in attendance, and the Ooa, from the respective date of its pub- indicted and tried for oonsptew tp d^ 

could he discovered. None whatever was coming together of these leaders of trade Ucatlon. stray, steal end terge nertain ]h(|icni 

discovered. from widely separated points wlU doubt- Seventh. The country of origin of a work l®n<h»g to oppUeetlnns for patent ter ths 

less bring about a most helpful fusion of will be deemed thet of ite test pubUeeUon tungsten Inoaudesocnt lemp and ter pep* 

TK* Pan * » TTnirai amil ilui Ideas and an eventual accomplishment of in America, and If It diall have appeared f« prodWdng Munei fiW n til* 

Tlie Pan-American Union and the ^ simultaneouely in eerend of the Ofcc by Hewy, tteoujrilrerdtate 

Inventor Mr. Barrett should be eongratnlated countries, that wlddi fixes the shortest ■*‘d ter ste^g, destroying asid forging 

J OHN BARHKIT. the nirector-Oeneral «P«" Jds untiring efforts. -Ilie Pan-Amer- period of protection. those pyers. Barton ond ^ 

of the I’an-Arnerlean Union, which is I™" 1* fundamentnily an Interna- Eighth. A work «rid4> was not Crigin- sentence to three yean;te penltem- 

tlie new name of the Hureou of American organiaatlon devoted to the develop- aUy copyrighted ehaU.npt be entitled to t»»y» .Brerdtog we# ooUvktad «nd *na- 

Urpuhiies at Washington, is responsible “e"! *“d malntenanoe of commerce, copyright in subsequent cdlUons. y®*" ^ *•* pOBlistttiaiy, 

for the Pan-American tVnnmercial Congress ^'•‘«"dly interreursu^ and good understand- Ninth. Authorised tmulatJons ehaU he Wtd ^ acquitted. Pteqeedliigs 

which was in session during the week of *"« between the nations supporting it Ite protected in the same manner as original were inetitutod In the Patent OAm^ mdiae- 

February I3tli. at the Pan-American Union, administered by Direetor-<len. works. qynUy, by toe Commissioner to dMeiwhse 

Mr Barrett’s idea is that since the open- ®''®* ®**''*11 “"’I Ibe Assistant Director, Translators of works , eoneemlhg which what disposition riwnld be ttade Of th* 

ing of the Panama Conal will tend to J. Ynnes. who are elected by no ri#»t of guarantoed propwty exista, or applications involved, fifed by Hoagy, and 

change the eoininerelai eoraplexlon of tlie ®"‘* resi»naihle to a goven^g board am- the gnarantoed copyright of wMch may hvK whether valid patents Can be granted ppm 
entire western hemisphere, it is not too earlv of tlw Secretory of State of the been extinguished, may obtain ter their them In any event. Investigetlan ha# bean 

for the twentv-one American republics the diplomatic repre- translations tlie rights of property set terth in progress for some tone and ttotomNiy 

who eonslltiite ' the Pan-American Union •“‘"tstlves in Washington of the other in article S, but they shall not pfevcut the hss been taken in the Patent Ofifee. Dniv 
lo come together for tlie puriwse of eon- American governments. Its executive of- publication of Other translatfeos of toe lug the InvestlgaUon toe fact deVdoped 
sidering in practical and friendly manner. ®« ® *‘®* of Interoa- game work. that John AUen Heany Is belfeved to have 

what the conditions and prospects are for experts, stotistictons. conune^al Tenth. Addresses or discourses dellv- perjured himself before the Orutd July, 

the extension of commerce between these '’Peclallsts. editors, translators, compilers, ered or read before deliberative assrmbilea, which investigated the origlaal nhaiges, and 

librarions and ehirks. The Union omducts courts of justie^ or at pnUlc meetings, may that be had been guilty of nhorning wlt- 

Aecordirigly this preliminary conference ® ‘“'I?® ®b^ varied correspondence ^er- be printed in the dally press without the nesses to tosUiy falsely In snpport of his 

was called, and in order that its ofBeial "K '^,'7 B*"*' "-Ti ot any authoriaation, with due re- Cloiins. These facto were reported ky the 

character should not lie open to the alight- P“bll«bra a monthly bulletin, which Is a gard, however, to the provisions of the do- Commisafener of Patents to the Oistrfet 
est doubt. Mr. Barrett Invited the PresI- Pan-AiMrioan process. Mr. niestlc legislation of each nathm. Attorney, who brought the matter batere 

dent of the United .States to moke the Barrett bus made this publication an en- Eleventh. Uterary, sclentiflc, or artUUc the Grand Juiy at the present term, and 
address at the ojicnlng session, to sound a cyclnr>«ll« of Information regardtog a part writings, whatever may be thdr subjects, the Grand Jury on Febraary Mth, mi, 
note of weleome and co-operaHon. An In- pf the world that was. until the Pm-Amer- published In newspapers or magaaines, in found indictments against John AUen 
novation wlilch sueeceded In pleasing every- l«‘n yn'o" was established, but IMUe known «„y of the countries of the Unlpn, shaU Heany for perjury and tor suboroatfen 
one was the determination, which was rigid- p''W\of the lower part of the western „„t be nqiroduoed in the other countries of perjury. 

Iv carried out, thot In place of a lone hemisphere. In the building of the Union, without the consent of the authors. With 

program of subjects and speakers, allow- 1« «nu)^to-date library of 90,000 TOlumra the exception of the works mentioned, any ^ 

big no participation by the delegates and relating to American ^hjecto, geograpWral, orticte la a newspaper may be reprinted by e ^ 

exrmrts.^sslons wei7 open and led by orlcal and rommerriah new ndlllw others. HJt has not been expressly pro- ft 

spJcially designated authorities and eon- ^ the Union is ^ the «bWM. hut In every ^ the sonree from ^ 

tinned by the others present. P®rkway systm of Great« WasMngton which W Is token fetk.lm cited. & f •*’ 

The Monday or opening session was of a »"<’ ophs the broad Potomac, wWch at Sjgws and misrallaneons items piibUsbed f W®«- 

more formal character and was addressed, this point is more than half a mUe wide. It ft,, pauwal information do not en- •ft®r the Issue of «b pa^t. 

in addition to the Presldenl. by Secretary «t the f^t of Sevwiteenth s^t and j<^ pwtectkm under this convenUon. ® I"*® * 

of .State Knox. Hon .Tooquln B Cairo, neighbors are ^ hp-^tlM Cor- xhe reprodhStion of extracts • “f*** «»»»'» h® 

Minister of Costa Rica, Hon. Ignacio Grilery and the ^orUI Hall publications for f®®^ f®r the an otttkrt a^ 

Calderon. Minister of Bolivia, Hon. Joaquin Daughters of the AmdHcan Revoh.- ^he purpose of inrtrurtfen or ehrestomathy, '®^ded » waste pro- 

D. CttsuH, former Ambassador of Mexico, *‘®“- , does not confer any right of property, and ®“®t, secur^ the rights under toe patent 

Senator Root, Representative Champ . „ .. « ' • u* therefore be freely made In all the slg- »" * “"t * 

Clark, and President James A. Farrell, of A CwiVention OT CofiyTIgrktl natoiy epuntries. As the articles were made by toe 

the U. S. Steel Corporation. All Introdue- A COPY of a convention concerning liter- Thirteenth. The Indirect appropriation of it amounted on an average to gTM 

tions were made by Direetor-Oeneral Bar- Xlary and artUtte copyright, signed on unauthoriied parti of a literary or artistic P®** quarter, or |S,000 per year. The 

rett. On the Name evening Dr. AU>crt Hale, August llth, 1910, by tiie delegatea of the work, baring no original character, gholl be order to warrant |ti croat- 

of tfic* rnn-Americftn tTiilon, gave an iBus- United 8tate<9 and of the other countries deemed an iUldt reproduction, in so far os demand, needed patent protection 

trated lecture and travel talk on Latin represented at the Fourth International U eiferts civil liability. financial ftrongth, that 

America CongreuR of American States, has be.en sent The reproduction in any form of on en- weakneos in the patent was not mo- 

On the four succeeding days of the con- by the President of the United States to H^c worki or of the graaxer part thereof, terlal, os it was able to put up a itrong 
ferriice, a long list of speakers took part, the Senate. The provisions of the oonven- accompanied by notes or commenUries un- fight When lost acen, the patentee tofal of 
On Frldny, the CommiHsUmer of Patents, tion are the followingi der the pretext of Uterary criticism or am- the patent haring expired, and when the at- 

Mr Kdward B Moorr, was to have ad- First, The signatory States acknowledge pUficatlon, or supplein^t to the original tomey deplored the loss of niyally soldi 

dressed the conference briefly on the pur- and protect the rights of literary and ar- work, shall also be ocmiidered iUIdt. "Not at oil. Til moke more money oat of 

pose and scope of the three conventions re- tisUc property in conformity with the stipu- Fourteenth, Every publication Infringing H now than ever/* In the meantime he 
giirdiiig triidr-morks, iiutcnls and copy- lations of the presout convention. * copyright may be eonfiseetod in the xlgn*- bad developed a fine plant with a WMto 

rights, winch he giicrrrdrd in having .Second. In tlie expresglon "literary and toiy countrlea In which the original work product of hla own, was able to nulm the 
iidiqiicd by the Buenos Aires Congress in artistic works” arc included books, writ- had the right to be fegally protected, with- article cheaper than the trust, and it now 
the sininiier of 1910 Mr Moore, however, ingg, pamphlets of all kinds, whatever out prejudice to the indemnities or penal- reaping the benefits of the market created 
was ill find was unable to speak on this may be the subject of which they treat, and 1 ties wbich the oounterfdters may have in- by another under the protoetlng iniuence 
vrr> iiii|Mirlnnt subject whatever the number of their pages) dram- curred according to the laws <ot toe conn- of the patent. 

This Pan-American Commercial Confer- atlc or dramatico-musical works; choree^ try In wMch the fraud may have been com- 

i-ncc Iwiiig wlailly prellniltiary, there was graphic and musical compositions, with''*or inlttod. ^ Tj** ”*f Se^dan Pataat. — George B. 

no thought of formulating by Its means any wlttout words; drawings, pointings, seulp- FifteeB^i Earti of the governments of whuse paton h Ho. *40,14^ hapbeen 

deilnllc jilims with regard to the accelera- turr, engravings « photographic works; as- the signatory countries shall retain toe ®® touch Imiiartant HtigaUoa Ifi 

tion of trade-relations or exchange of com- tronomlcal or geographical gfebest jjans, to permit. Inspect, or prohibit toe drcula- Wtohoction with the au t omobile iadttStrt, 
luerce, us It was termed The purpose was sketches or plaster works relating to geog- tUm, reprasentotlon, or eitoibition of works' ^pellsht hi a cose decided by th^ Vm- 
to gel ns far as possible the attitude of raphy, geology or topography, arrUtecture or productioiM concerning whfdi toe prW^ J*® Btotu Court of Appeafe tor to* W*. 

each nation, through ils duly credited rep- or any other sclenCr; and, fiMally, aU pro- authority, may have to enercisc that right *rict of Cohimbia eari|y In PebfUaiy. Ill* 

resentatlve; and while the matter was not dnctlons that can publisfaed by any Sixteenth. The present convention ifiialV ®W is known as patent appeal knd Ite 
thnrmiglily iStiaiisted. a good general idea means of impression' or reproductldii. • become operative between the signatory subject was on applioatloii for patent fibd 

luis Item gained as to the position of each Third. The acknowledgment of a copy- sUtee Whteh ratify U thr#* msntlM after M*. Selden Septendwr 7th. lfiW» as * dfe 

nation. No results can be counted on, right obtained In one State, In conformity toey comnwnieatod flielr rattfl- vuten of a prior MVUcAtikm fitefi Hay fiUi, 

of course, at tills time There wtu be with its Isnvs, shall produce itsMffeoteaf eatiob Argentine govetnoent. and R IfiO. tiw parent eppUcatten of Hay fifh, 

other ComiTOTcinl Conferenfes. and at each full right, In’aH the other stat^ without shall nMtbi h» tefce '*®*W ttwto,, tolW » IfiW. havlnjj matured into patent dated I®#, 

one It Is expected the Pan-Ainerloen na- the necessity of complying wjto any other f*ar after toe' dgte tAediTt toM '.W, do* rwnber Mh, IWM, Ho. *40,1*0^ ivld«h li toe 

tlons will get closer and closer together fArmallty, provided atwaye- there shall ap- nounCed. TWs denundstfeo Ad- teitebrated "Seltfen patent” Tfoi di^ri*b 

u)io«i the subject of interchange of com- pear In the woik, a statemenib that Indl- dressed fo the AxgMitow. . ys tip iBfilit agd m$ required by toe Bateat Ofiks^ and totf* 

merce~a subject which is so vital to the cates the reservation of the ifinperty right* fbali be WithMt loi^ eadept te teg the proseeuthm of the OrillQIMd'.dp. 

life of each country as a nation. Fourth. The copyright qf a literary or toe cuAktry^maUing If ' plication it wee held nhawdened' .for lito 


Fourth. 'l%e copyright qf a literary or toe cwietry'^miMng to*' 


pUcatom it wee held i 


The aid given by the United Rlutes Itj artistic work, includes for Hs a«tV»r or as- . r’ ql tqScfent pre*«outteo wtthta ^ |lm^ 

the promulgation of the three Buenos signs the exdnsivc power of dfepogtef of ‘ fore period. Vm 

Aires conventions is fully acknowledged, the satt^ of publishing, atehtefogf tTans- VWt'ilBeitoglto ^ bended ifowh W kiV JtedteB .1l#h 

The manufacturer and the Inventor In each latlng, or autonrleiRg Ite Jtntella^ nod fN tie de*telOMtekaMtepkTO»t!te.(^^ terersed toe dech^ OqUMaltete^ 

subscrihing nation can rest annred that in reprodudng R In any terra 'Whetoer'iiM^ l in lee te te Hr /tri'f**P<rig Feteate, hrid 

exporting his goods into the other sub- or in part. ^ , Coart lOf. >A|pqi|^ nbwidwted, ai^llireetM''to^^B' W 

scribing countries he wIR be do kmger Fifth. 'The attthOr of a protected feoric, tombla. ot. Bahvrw ^ 

forced to eompeie with infringteg artleles, except in cage of proof to toe tontrery, the ComndwIOMC toeth Hqiltelned; te ; MiiM~Si0^i£^ S33yK if^ 

Trade-jTrks will be respecMt patents shall be considered toe pereon whose W «ri of etev*« ^ . Htv 'ChM'.JfiftSq 

wUl be upheld, and copyrights will earty or weR known aom ds phmr is tedfeated Shepherd pWmeed ^tofte' q|iMq*e WlM 







SCliltllFICJlLMBRICAN 


ii£«irtw fAtrHMflm .— u luntoii, 
lUmUpM. Xh« Ifttwtlcn in pleturvd In 
On 4 ti«MV^ fcarMTltli wnd 1« n urw form ot 
tUfttUtr «r 4prifiC «IMP tdnpted ior Attach- 
amt to tha mmnt o< a bat and to reoelT* and 
baM a bat pM to that it (ormt practically a 
papabamt attacbnarit ot a hat Ucana pro- 
aM« that tha alto of the hat la not pierced 



aid iajwed or worn 
ot tlw phi aa taheq n 

■taaottho 

pla allowa 

adjaatOHat ao that the pin may bans attkli 
anna to the hat crown, whldi avolda leraras* 


nmiCATINO DBVICB.-CtoaK N, WwKiw, 
ttamptala, Tena. The InTentlon reUtM to (hi- 
▼(OM for use in indicating atock onotatlonii. 
aa Object la the Improvement ahown herewith 
la to provide a device which may be manipu- 
lated hy an operator at a central etatlon ao 
M to display vlalhln etgns for indicating valuea 
wehy dlipenalng with the 



CnnOATIHO DCVIOK. 

naeaialty of the enatomary ticker now need 
la meat btokera* otBeea. A plurality of three 
deviaas auiy be ran from one key art made by 
MbiaaetlBg eertahi magneta baring similar pa- 
althma with the same hey, thereby bringing the 
aasM IndUhtlng numeral' before the opnolng 
when the hay ia dapreaaad. 

MOTOB control AFPABATUh. 
Waui, 0. C. BaimiCB, and M- TaioMaM, New 
York, N. T. An Object here U to provide an 
apparatto tor controlling electric motoix, 
which san ho used fur varlooa purposra, though 
parttaalarly asafut In oouactlun with motor- 
drlvan sowing maehinaa or the like, which can 
tia opsMtM by magna at a pedai, and whiob, 
whan tho pedal or tha oorreapondlng part la 


lamnui iBrasADnit and loadbh.- 
V, Wat. Blm Cr«k. Neb. Tha object of thU 
blVfBtW in ttnanre imreaders and loaderA«la 
tb (naaMe a almpli a'nd effloiant derlco which 
IMy he aagliy operated, eaaily tranapoited from 
tiUw to and which wlU lift a Ihirgo load 
With a aauU amount of power. 


nmrniBMT MA'rmBIMi.-C. O. Conma, 
Tann. It la aought ia t|Ma Invention 
bijNWMa a mattrcaa a( novel amatmelion 
a ttORm «< omaMor tmpr««natad 



Integral with the abona. It fnrtbar Mlalaa to 
special provialon fur holding, within the mold, 
the metallic back or other member to be thtm 
united with, and merged into the eaatlng. 

NON-BffiKILLAHl-K 110TTU1 .~Wilmam a 
Rvau-nos and Bamoki. Btisna, Ilaledon, N. J. 
The object ot the Inventton pictured in the 
angrarlng. 1* to provide a convenient, etrong, 
and durable non-reflllalde bottle Inexpenaive to 
manufacture, which permlte fluid to be freely 
poured from the bottles but renders the Intro- 



aecured, The hook, which is provided tor 
gaging the ring, baa a aprlng for prevuntlDg 
thu eecepc of the ring alter it hae been caught. 
The hook la secured to a pivoted rod. yielding 
means being prorlded tor holding tlia ro^ 
tended and against rotation. 

Hoaammon and calk rnKREiroR.— j. 

W. Hanaa, Red Wing, Minn. TUe purpose hero 
Is to provide calk* for the heels and too of 
horaeahoe, having novel form ; and further 
provide means for attaching the calks to 1 
shoo in a manner that will permit the calks 
to be readily removed when worn oat, and 
replac(»d by others that arc m-w or have is 
ropalred, so as to be capable of renewed 
service. 

OXYOKN OENERATOR RlcnsBO C Bbad- 

LUT, Shreveport, Lo The Invenrirai In this In- 
staure Is Illustrated by the accompanying en- 
graving, and Its object Is to provide a portable 
Ich will BntomiitleHll.v generate 
• U la conaumed, and In propor- 


ductlon of fluid through the neck extremely 
dlfllcult, which cannot be filled by Inverting the 
bottle In a body of fluid, as the valve memb 
[will float Into a eloaed position, and which 
HO constructed that the valve will tend to close 
even when the neck of the liottle la arranged 
In a horlaoDtal or subtly downwardly inclined 
poBltlon. 

SnHNflK. -J. n. BHmrra, New York. N. T 
*11111 invention relates to syringes of the barrel 
and piston type, such aa in Lettera Patent of 
the D. 8., formerly granted to Mr flheefa. The 
aim of the preaont Invention is 
gyrlnge ctamposod of comparatively few parte, 
and arranged to form a container 
'carrying a large quantity of llqi 
ejected periodically in amall dosea aa required. 

PBN AND PENCIL HOUJBR.— J 
KaaSRSl., HSlfl Btrong Avenue, Kanoaa City, 
Mok This lavttuttaii relates to a ‘ " 
typ« adapted t<' act, if desired, as a paper 
weigjit. The object of the inveattoR tllnatrated 
herewith is to provide a pen sud pencil bolder 
which can he extended up Into 



projecting position, when in use, and fc 
into a small compass, when not in 
A very simple and cIBclent device Is prorlded. 
Whereby pens or pencils may be supported In 
la readily aecixslbln position, even though the 
a la located on a book or a desk plied 
with papers. 

MAIL rOTlClI TRANBFKRRINO APPABA- 
TTB.— Rat S, 8™kiki,p, Ctarkston, Wash 
invention illustratcKi herewith prorldea a 



tffir. kuTOU TKANSFianiNO AIVARA117R. 
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OXVaEN gerekatob 

tlon to consumption of the gas A further 
object is to provide a dvclco whltli can l>u used 
as a cartridge for generating Ibe gas or 
an auxiliary device for gonornting the gi 
means of heat The generation of gas is 
matlcally mgolated by merely turning the 


REaolklnea and mtechnnleal Devires, 

BBLKABING MECHANISM FOR BOATS.— 
P. BniKSHN, 8 Taffelbays Allf, Copenbagen, 
Denmark. The releasing hooks In this luscanco 
relate to that class In .wbieli the boat b 
pended from the tarklo blocks by fore and aft 
hooks which are Ibiked together aud utlup' 
to act simultaneously to release Hie Itoat 
raft at soon as it la water borne owing to 
pressure ceasing on said books and allowing 
lem to turn. 

BBOISTKB rOR WRIOIUNn SCALES. 
GaaKRTT J. DVH, Montgomery. Ala Among 
the print Iple objects which the Invention pic- 
tured by the engraving has In view are : To 
provide a registering nieebnnUni attaebed lo 
the beam of a scale for producing a permonent 
transient record Indicative ot the opera- 
on the sei>te ; to provide Inking means for 
saltl nirehnnlsni and for llie permanent 
>rd thoretif, and to provide corrective means 



tor tho register with the sale beam, flexihle In 
later, to aeeommodate tiie Irregular move- 
I of the beam Between the loading of 
each Individual car, if dcalred, tbs maeUlnery 
the registry may be changed so that tho 
loosslve cara arc registered from an Initial 
loading point 
CAE BTINDKR,— .T P, GmuoHTi, Jersey 

City. N. J Tho object of tho present Inven- 
UoB la the provision of a new and Improved 
ear IWider, arranged to insure tho sate pk 
up ot a peratm or other obstmctlan in the path 
of the tender and without danger ot maiming j 
or otherwia* Injuring the peratm or other 
slruotlcti. 


ray of thito patents will 
IM furnished' by the Bciatnivtc AHcaicait for 
ten cents each. Pletss state the name of the 
patanteo, tlOe t the Invantltm, and date of 


VSV BOOKS, BTC. 

Amxrioak Men or Science A Dlograpbi- 
cal Directory. Edited by J. MoKood 
Cattell, New York The Selence 
Press, 1»10, 

The. last doeedo wltinxsi'd n remarkable 
change In the sclcutlilc activities of this coun- 
try, whleh to llios. rniiilllni with londltlons In 
our Inatltutloiis of leniiilni- must seem truly 
marvelous Sev.-rnl of thi- leading unlversilles 
have crcnteil ehalrs devoti'd entin'ly to re- 
search, while neatly I'veiy unheislty worthy 
of the UBIlie now seeks to nil Its eltaU'S With 
men who are ahle to entry on liivestlgntluns 
as well as lo give Inst riiel Ion Another Impor- 
tant factor which has «o hugely (outrihuted to 
this aclentiflc activity Is thi' estahllshiiient and 
princely endowmentN of lnstltutlou« such as 
the RiK'kefeller Institute, the Curnegli- tnstl- 
tntloD, the Institute of iufecthins Dlsnasea, 
and, last hut not leaet, the liuii-aii of Hlaud- 
ards and the I'blllpplue Iliireau of Seleiiee, 
both of which ate goveriimeni Institutions 
This period has also witnessed tin hlith of 
several selenttflc organlcatlons, as well as the 
expansion and Improvumeut of the older nues 
Bcientlllc perlodlials bate also Increased In 
number, and some of them quite appreciably in 

This renaissance of science in Atnerlea, al- 
though a matter ot comment sniong the scion- 
llllc workers tbemselves, seems to be Iml little 
known to the great lay piihIU, which is ap- 
parently Indlflr-reiit to ai'leiice and scivntlOe 
leas a sensational fixtuie Is associated 
with a discovery This prohahly iieeounts for 
talliirr of “American Men of Bclenw,” 
lit its second edition, to excite any com- 
t or even attract notice In most of our 
t perlodleals of New York, Cblcago, and 
other largo clllca It would undoubtedly Is- a 
surprise to many a lay reader to learn that 
this lUtiiUry, so widely famed tor Its prucliral 
of life aud Us utllltarlonlsui, should pos- 
sess several tliousond men devoted lo sclcutlilc 
Investigation, iiul a very nutuiucrative occupa- 
tion. as many of Its devotees will testify. 

To I‘rof .lames McKceu Callcll, the widl- 
lown psychologist and vditoi of several scien- 
tific iterlodlcals, belongs the eiisllt of having 
m and necnioplished a work which 
many of his class would uudoubtcdly consider 
thankless task. The book contains tlic names 
ot over four thousand iiicn who have contrib- 
uted to selenie by research, teaching, complla- 
admlulstratlvc work All the exact 
and natural sclcuces arc coviTcrt, Including the 
applied science*, such as Engineering and 
Medicine. A few Economist*. Bodologlsls, 
and Educators, however, are tilso Ineliidcd 
sketch contains the time and place ot 
birth, education, suhjeit of lesonrihe* pub- 
lished and InvestlgntlonH In piogiess. The oh 
Iject of Prof. Pattcll, howeto, was not simply 
compilation of records of thousands of Indi- 
vidual* a* regards the- time and place of lilrtli, 
education, aud activity In their chosen th Id of 
work. The book I* not merely a "A’bo is 
VVbo" In science, luteiy>stlug though this Is, 
esis-clally to the Bclciiflflc workers, who ought 
ac()UHlnti‘c1 with one another. Ita aim U 
much higher. As the author tell* us (n the 
preface, It 1* Intended that it Hhnuld lie a con- 
tribution to the orgnnltatlon of selcmc ha 
1 , and forcefully iwliits out In the aiv 
liendix our Ignuranee of the isiuditlons under- 
lying »elentlllr progress Thus he contends 
that It Is not known di Unit, ly whether or not 
present methods Intended to sdvunee scl- 
', such as prises, pensions, freedom, or 
lienee and disc Ijillne, rep'itiitlon, title, etc , 
mco or retard seleiitlUc produellvlty. Ho 
further calls attention to »ur Ignorums' of the 
‘kind of education methods of work, and 
nodes of life which sre most favorable to 
selcntlflc iiioductlilti ' Prof I'uttell made* a 
study of a thousand liivestlgutois whose con- 
trlhutlona are consldi'n-cl the most Imtmrtnnt 
by the tc-n leading ii 
be of Interest to 
selected hv Prof 

f tho method of aseertnliilug the leaders 
ich Bclenie Is (luostloutthle. Is perfectly ob- 
vlouB to any seleiitllle worker familiar with 
iiid their work in his own line Ot 
tho 175 chenilsta Whose work Is legarded as 
most ImiKirtont, the wilier knows of at least 
who made no c mill Ihulloii of any ecinse- 
[quenec All these men can elalni Is the publi- 
cation of a few chemical aiinlvses of douhlfnl 
imerelal villne This Is also true of some 
-hers of physiology and pathology wTIo oc- 
cupied chairs In medical sehools but puliTlshi'd 

little of any value On thu other hiiiid, 

who mode solid contrUmtlons to silence 
vsenrch and the best kind of teii'hlug 
tailed to roeetvci reeognlthm The omlsshoiH 

perhaps of little eonseiiuence ; hut pi gin 
pnWnenee to men nbsoliilelj wlthmit seleii- 
tide merit— and Prof I'ntPII isii ciit-lly ron 
,eo himaelf ot the troth of ihls stiih munt If 
doalrcis — Is a cepronih lo silcntlllc men of 
real merit and N ceitsln t" defeat the very 
for whleh this >tmlj has been under- 
taken, uamely, t< 
nctrnee. That tli 
f'atteU led him mm w" 
likewise shown by (he place 

aelentifle Instil utlons we «re u.- 

. for exampli'. that Columbia TJnlverslty 
stands ’second In loology. WlU any student 
socilogy agree with ouch a statement In 
I view of tho magnineent work done hy every 
memlior of this department of f'olumlila Dnl- 
Tl» tovew eritioUm of the D«par^ 
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adopted by Dr. 
accordcid tb 
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.out <>r Agrl<u)ture li UkewUe vstlreljr ««« AtUr ta IntNduetotr cthaptaf tkM Aatliot «bm« ,)»rolp«lltjr tg # .mjl ^ 

i.tliiod. Tht. rMl region wbr the OnwrtDMDt «ontl>lor« In order the taduriqw «< kMMtMaer. MttoB." ' 

loxliiK eonie ot !(« boet Men (• 4«e to the the etruetiire, deretopmint, •««' «( Be nlw point* otK thnt iltad)r nf'MhWM dii« f O i g '«IM JWfc i't* 'iSMl tf ' .:%|||i|!iM|l i 

rrtHKtfd deinena tot lnv«*tl«*toni in our uni* baetefla, the oitent ot phrUoU and dtentaal a* applied tb atrtenitnre to Mtwup ttoeftil Mt 4n hennittMlS' ttooil ; 

Tiltlci, aud to the fact that the eollefe preil- agent* upon them, and ednenMnig the nCMto InteoMljr MtoMafiiit. Ufta tom amitt Mnt''Ol!' ilbniyJ 

'iiU IiAVR hiamed that auch men ere aTallable (traduced bj bacterial gnnrtha upon thOlt *n> the drudgecp Into wUeh It la OittM nilOirad to Hmim vm MOtBk Vgn BT AdBlt 4KMbA. 

Mumti uf thr buiiiiue in Waeblngton. vironment A abort chapter on Bm .ciaaalilea- fall, and ie rapidig' ralaing faming in the Shuttmrt* fl Matlnnlin'ff ’ll fir 'UtotiMw 

BvaTiTM ncB KtflTjinn. tie TT MT **"" bacteria may he aald to tmaeluda the acaie of ToenBont. « i. i{ w n 


Da« SrsTm D» Btou»t> in Po»rH»fr<> ^ V T iMft. 

tTNi) Lbiibb. By Dr. Phil. B. Tichulok. la nm of tho iioto JtoVMtol, 

Verlng von Ouatov Fincher In Jonn. to'^vx S®- ^***ffl * »"« Hkewtoe one of the boat totolra ffa^Hto 

1910. ^ ***•*' lllttitrittlong. «te„tlfle wrltew «t (tomiajiy. «i Ifha vWnln* 

There i* much to he eald h. faeor of a hi. .. * *‘1 PTlce, 11.30 net. Which Ue» hOfpre 00, a« eWaBOpt Of 

merit of toconetructlug the varlou. eUge. of a then medical Inteim. They toctode a con- to^. 

eclentJflc conception. Thle procees of recon- ilderatlon of the bacteria of giilk! the hac- Owritoohato of ynttyt * Ptoto wm to 

itruciing a eoacopi according to what Wlndol- tcrloiogy pf the “nitrogen cyole" in agrieitl- in hU 

imnd caMed an “Ideoaraphlc" matbod give, a tore, and In the economy of tha living world; nrt ^ ^ iOtonadO 

kind of biological nncciiiral galiery, and drives art* and Induetrlca depandlng on the acUon or ^ ^ ^ 

l...mo the necceilty of correctly eattmating the eacluelon of bacterial agent*, auch ai the u.?t ” r^hel^ S Jim "PnaoTIoai. JOWHUWg" Pootttt 

rcttnon Why the idea* of each period aeaumed manufacture of leather, the curing of tobacco, 

the particular form that they did and no other the preaervation ot fooda, etc. There to a to. “*'** Publlihteg OoiqpgBy. Tttvm 

tocauae they .ould logically atoume no other, chi^er « the bacterto of .1^ .oil, and mur. a^altof Vga NOdtlWKl. 


' book dtgere not radkany from Uie doaena of 
popular hooka which have been laaued in the 
” hiat year. There I* tha usual account Ot the j 
' atma^there, the principle* undrriylng flying I 
. tnachinet, a description ot the biplane and the j 
' monoplane, at uroU as a brief history of flight. | 


I mervela of heath and tooor. 

The “PnaoTioax. Biratimg" Pooflott Buok 
AKD Diabt toe 1911. LonOoB; niBi* 
nlcbl PublMtlHc Ooniptny. New 


ifter the history of a concept ha* been traced, and flnaUy one on bacterial dlseaaes of plants ^ ^ ‘ Thto pocket book Ur 

he critical question aitoes, “What to the teten- An Mtpendlx 1. devoted to the oanalflmOoft othtJ^JT^emry^ that thore to 


nmcnine*. a ae«.rwuon Of the biplane ana «a y^rk: Vga NootiWHl. ' 

monoplane, at uroU as a brief history of flight. ^ ^ t t • .. ... ^ „ 

the eooatrucUon, operation and man^ture of T" 

balloon*. diriglWoTa^ otherwise, a glomary, that th«e to ha^ly any niM to 

r for doe* it meet modem require- The statement on page dO that Browntan i^rorth*‘‘tOTSrwhLh*M^ ^ ^ ^ hrtog’flto ^to«5a gp *o tefe 

If I* this manner of treatment that movemeol Is doc to aurface tension to hardly _ .. ^ volato ma. Printing 1* not averywbera ga good M 

111.* has adopted for hi* book, and It In keeping with recent developmcnl* of phyaicO . , , ^ “ ’ .irhau^ “Wt he daalredL 

-.7"™u.to„“:fTlfn‘^o.; -iTo M*0*CIAHB' TtoOKg. Mt«y Ttov Apfl DoM. 

n J^^cJVmorn fhan ^ huto^Md JuJ null ailerons, 1* iiiuetrmted and de- By Henry Hatton and Adrian Plato. 

hliT^rf tLrrcriJLl ms lo*t to a noTnt m^cb ll^ilaneJ veHn « *»>« ““>**“• '»»«' New York: Tbo Cwtury company, 

Iirally Into three part*. In the first, view of the very considerable physical alg- ****" 

1 how the probleum and the ayatem of nlflcance attached to tbo matter, and in the ^ ®’ i ** ^"^ "* ^ **w*Ptl<>n jioat booha of thto Uad eonaiat of 0 ooltoe- 

ind w«M concetvpd at varloun IntifTPKt of acifiitiac accuracy, tlip aUteinent ™ ‘J**** tUm of tla»-wom IUimIqiiui wbooe worktefi 

Id liow Uiow oout'cptloxia may be coa* aliould bo modified In Jater t dlflona of ih\n Tory How TO KNOW ABCHITBOrDIUEa Tho Human have be«i e^iRoaed ovar and aver iatlas Wlitlii 
1 tbe IlKht of contemporary aclenMfic excellent work. SlomenU In the Bvolutlon of Styles, ^he old. baalc prlnclplaa are of nocmwlty to he 

lu Thto wctnirt Dart, the queatUm U tiOTrrnPMFWT Wv Wniot M Hava JhrtOik. B. WallU. A.A.I.A. NsW tkla treadM, there are alae maiw 

d. “now 1, the psrtlcutor problem to Ha^r A Brother., 1910. 8 to.; 

-led from our modern atandpolnt. and nartment of Awrleultnre London- 827 pp. Price, |2 net. WnatlonB and mode of preamtatloa, to Boat of 

n. problem to be solved ?" This, with- KS Paul T^S -mbne^^A cS.'. Arehltectnr. mid building are cov.wd in thl. 


^ chine, with ailerons, is Illustrated and de- 
ecribed Instead of the newer machine with 
‘ warping wingi. tikewtoe the old model of the 


By Henry Hatton and Adrian Plata. 
New York: The Century Company, 
1910. 8V0.; 344 pp. Prloo. tl-00 hot 


“Mow is the particular problem to ^,1 
d from our modern atandpolnt, and . 

problem to bt' solved?" This, with- 
[srd wlmti-vui tor historical constd- , 

n the third part, we And a com- J"® 

Imcte of the past and the preaeot. P**:^ 

rds, wo have a combination of the 
iris of the book In *o far as the A note 
s how far the present view departs sgslcnltni 
rrect view, heesuso It Is Influeneod recently I 


Farm Dkvrlofment. By Wlllet M. Haya, 
Aailetant Secretary United Statea De- 
partment of Agriculture. lAindon: 
Kegan Paul, Trench, Trttbner A Co.,! 


Ltd New York: Orange .Tudd Com- hranebea of one wbjeot. Tb* oh- 

pany, 1910. Pp. xll + 891. 281 11- the author ean to plainly put tbua; 

luatratlona. A'*" •>««'' ?«>“ «“ Sfl 


luitratlona. 

notable contribution to the literature of 
■nltnre In It* more practical aa|tecte baa 
itly been Iwuud under the title of “Farm 


Muatlans and mode of preaantatloa, to Most «f 
our amateur ooalurer*. Card, mbi, and egg 
tricks are dealt with at soma length, and there 
are ecctlon* en aptritaaltottc ttoi, mind reaA 
Ing, and tha more alahoMM stage lUuatona. 


what period it belongs.” Also, this to the lint „ • * “ 

book on nrehiterture to to lUnstrated by Amert- , 

can models choaen hy the author. Tha style "*««•••»» «“«•. 
of the book to direct and eondae. Ooitanuonoir 


by Irndltlon. The traditional element origin- VL'''*,'"”®”*'!.!’,*' of the book 1* direct and eondae. OoltarinJOTKWr or InouCTtOir Coms Aim 

ated trom the older phase* of the evolution of Agrlculwe. Wlllet M. Hay*. From bU lo^ WljtMiEirpa Bw Sir William A Til TmAltgroBltllW. Compiled gnd OT- 

the concept dlacusaed. The author, therefore, “<! wW*-' experience as a teacher and Inveatl- » IW EtEJraitTS. By Blr WUIlgm A. Til- ,»ftged by H. WlnBeld fitocor. New 

discusses not the hUtorlcnl necessary of theae «»t«r la th« college «« agrlcultuto l*Brothe«“l9lO^ pT'xT M odern Blootrtco Publleotlon, 

traditional clement*, but the logical Juatlflca- the University of Minnesota and aa ad- * Brothere, 1910. Pp. El -f 189. .jjjj Igmo,- 100 od ' 78 lUugtrationa. 

tloii of their continued eitotencc In the light lulnlitratlvc officer In the U B Department of Sir William Tllden ha* given na a Irrief and gg 

of modern research. In selecting the authors Agriculture, Secretary Haya baa prepared a clear exposition of the Idea* which eventunlly to a.a.«ndtT,. ~sii toao., .ad 

for the historical «-otlon of his took, the author "'«»t Inatructlve dlscnaalon on toll*, iwlectlng developed Into a periodic law. and of the r*. ^ ““ 

frankly admit* that he wae governed entirely *“<1 Planning of farms, subduing flelda, drain- conaiderttlon of many problema of n new 

by pcieonal considerations, He was concerned !««««. «“<! tenw*. tntroduring the whole physical sdenco which has been brought about iu" . * .ilT B,i 

merely with preaenting type plcturea which ’'“h chapter* dealing with the rclattona of by the discovery of the radlogctlv* etomenti. ““ 

answer bis punmsc. and not a oomplet* aerie* "““"a* W ngrlctilturc and with farm- Thtorle* such glithcM ron»t bt fought fw; Bw “J* W. aultobto for toe- 

of lilographle* which would trace the evolution «» a vocation. they mean a revolution to aclenilflc thought. t^nattO*® itotmatratlon 

of Individual views !■ written from the standpoint and Mr WWIam preaenta hto views boldly, deapita An THE OdM DlCUEtB. A Novel Ot the Time 


m. « n- a vT especially for the beneflt of those who come the knowlcdfe, which mutt to hla, that moat 

The Aok ok Mammals. By Prof. Henry from farm homes and exticct to return to the chemist* ar* against him. He bat done hto 
Fairfield Osborn. New York: The country to live. 1, e., the vtew(iulnt of the work well, however; better, Indeed, than any 
MRCtuUlRn Conipgny, 1910. 63S pp.; average fanner. The e.ort is made to adapt chemlat whom wo can think of at the moment. 

220 illustrations. Price, |4 60 net. the text to the agricultural high achool, the He hat expressed with remarkable deltolteness 
Prof. Henry FalrlleUl Osborn to the foremost ronaoUdated rural and village achool, and the concept* that have hitherto been very hailly 
authorlly In this country, and probably ta the *•’* f«r™or'» home library. The book expressed even by the men who have been the 


that most of Aufligtiw. By Daniel Henry 

done hto Morrle. New York; Broadway Pub- 

than any liatatns Oompany, 1910. 8to.; 861 pp. 
9 momtsnt. Price, $1.60. 

eltolteness in giving us a very raednble story of old 
■ry hailly Rome, the author 1* to be eoanmended for dl*- 
I been the penaing with the uaual etoment of Chrlatian 


the subject of vertebrate paleontol- 1“** 8ow to aelcct and toy out a farm ; to stauncheat adberents of the modern tbeoriea of peraecutlon and martyrdom. Two themea-the 
sr Ills able guldnnce, the American «"»nge the building* for comfort, convenl- mutter. The hot* come* to ua at a time when i„„ of a father for hla motherleae daughter, 

r Nutural Htatory hou«c* probably *'"«'> ■“<> he"uty! to plan the Ikdd* aod pre- cbemtotry 1* in a tronstUon stage, at a time .ng the constancy of n O reek concubine toward 

■ollectlon of prehistoric animal* ever I*'" ‘>'e“ levelling, clearing ot atuinpa, when we must reform our Ideas ot the nature her lord-stand out in relief from * baok- 

Ddcr on- roof. A work from so dls- >v>ehB. etc., and draluage <and to dry regloua and origin ot the elsments. We Deed Just ground of gladiatorial combat, intrigue, and 

an authority Is, therefore, bound to Irrigation ) for easy and successful culture ; some such book as this to help ii» In shaping foreign campaign. The topography of the an- 
si. It would bo difficult Indeed to •‘"‘I *<> construct farm road*, bridgea. and anew our ideas of the relationship of the elc the life of Ita people ate faitti- 

vmk which would do more to spread fence*. In the treatment of the latter sub- moots, a relatbmablp which la auggeated by f„i]y preaented, and the more important char- 
Ilge of paleontology among Hngllsh- J**’®'- •» ™«>l cagUiecring, the the periodic Ubin Of Mendelclf. getcra are strongly conceived. Tb* plot i* 

■oples than thto, for here ii brought "“glncor’a point of view to aubordlnatod to BOYs’ BOOK OF MODEL AElorLAITEa. rather transparent, hut the attantinn of the 

mass of Information which ha* 'hat of the practical farmer, t. e., the agri- jlpyy jp Build RBd Fly Them. With reader 1* bald throughout by the briskness of 

never before been published A work such ta rultural rather than the engineering side is tliP gtory of the Hvolution Of th« the action, 

thl* -hould aid the ipeelsitol In describing hto empha*^ Flying MBChiue. F«nclg A, Ool- THE Fomst ARD Tit* Saw Mtu flhlnRBO- 

new species, for there <an bo no doubt that » *" chapter on farming a* a vocation York: The Century Com- National Lumber Manutneturere’ ^ 

pnlnstsklUK examination ot provlou. types *M* ^'ot Hay* sets forth the ««r**tlye fei^rc. jpu ji^jo net awSn 1910 8v^ 269 M 

m.i. h in delermlnlng new varl-lle* and species of farming a* * business and the Importance .v.* .c to- time W- FrlOO, 

.Mttiuugb til- hook Is not light rending. It follow* 1*’ *•** State of a strong, contented, prosperon* ^ anbleet of avlatlou to ao much to the mw ^ 

out Hiixlei s plan ot s-atreilng scleutiflc truth voce of farmers. Ho tars. "Farming I*, on when tha aubje. t of aviation It ao mimb to the The eighth animal cenventlim of the Ha- 

for the benefit of those who anr willing to do a the whoh 
lltllc serious thinking A* I'lof. Osborn teU* though ol 


-ultural rather than the cugiDeering side is 
impbaalied 

in tho chapter on farming a* a vocation 
Prof. Hays sets forth tbo attractive fraturcs 
if farming aa a bustneaa and the Imiiortanco 
o the State of a strong, contented, prosperon* 
'lice of tarniers, Ho say* . "Farming Is, on 


puMIe eye, that tha boy* should wish for i 


floclatlon, 1910. 8to.; 269 pp. Prlo«, 
60 centa. 

Tha eighth annual cenventlan at the Da- 
tlonal Lnmtor Uanntacturar*’ Association wn* 


vnrtatlon* In r""™ science. A remark- ^P^,, igjp Ortenni. Thto I* 

. few men be- ”1”'^ ’*•* ««>v"»tlc«, and Is 


u» in his pretoce "Time cud place are the the profit It affords. In farming, few men be- “J “ offiotal raport of the canveatlon, and Is 

main th-m- of this work rather than demient, <0">e millionaires, and few paupers. It 1. not exMrim^tlM « ««««*''« «<> thOac who are seeking practical 

Which liiu boon the matn theme of all prevloua * greateat finanrlal ogportuslttca Aj_ tv__ au* BoriimjiiMit Thia la ^ toroat conaerratlou. A.Rioiig tho |m- 

KPnornl troRilH, .. on tho Caenoaole mammala . nor ot the greatoat nilafortUB«a Ita money ‘ndouMomr for u **^^°”* fifiraibly, and Uera glren 

X Is u stu.li ot the sources or blrthpUce. of rewards average lea. than tb.*e of any Of the tTs "* 

th- sev-r.,1 kind* of mammal*, of Ihelr compe- ov.-rage dty vooatlea*. but locludlug with ” ^t " T,'*« Xf eatry” ; "The Lumber IToductlon of tha TTnlted 

tlllons, miKu.tlous, and extinction*, and of the thing* money will buy. those things money will ®" atat«": and a symposium ot trade mtoHons 

tlmeo smt places .,{ the occurrence of these u"t purchase, or for which ca«U to not needed. “ ^ nLTSa 2f^ «>»dlth»a under auch baadtogk ito “The 

«n-nl CIS In the w.rUl s hUtory. To set forming futntohea a. much, or more, on tho «ba*twlae Trade"; "Waste of Natural Re- 

forth this hlstoiy In all It* griindevii, It Is ta- nversge. of remuneration os doe* effort applied ThS * •"<* “J»raran«e amt Price Prob- 

terestlng to .onsld.T ih* question of pnst en- !» the average of other vocation*. In con- Jrr^T., of ail ***** *"* * 

vlcmment*. *m h Ih* past geographr (pa- '''ictlng the famlly-atoed farm, the minor py- Ject which to not ably preaented. Fralgkt etoa. 

Imogcogntph. I ot the -arth, the changes In tton of the remnueratlou cornea in the form of ^ m *lflcatlon, toreat Are protection, the oommon 

cllnmte and h, the cn.lh’s suW«,e which con- 'oonev, while good food, clothing, a brautiful tv®, ***‘"’‘* *** lumb.riwm-nU ac* 

dltloned thr .-vnlulU.n of plant Jlfe (palieo h......-, wholeaomc outdoor employment. Ittdc- _ ^ carefuHy dtocneaed by men thoroughly eon- 

txjtiiny) nn <ho prlmury ftnuicr of food mipply iM-ndonce, and othor tueful and enjoyable fea- Th* Bw Oaiub Of AnuOA. By BlOluira v«m»t irttli facta and coAdJttonis 

for the mammals. Thl* geology, geography, tuies of rural life constitute the larger TJadlffr. Nw York: P. AppU ^ * AgP^bung ItAKrg. H«W to Masw T^ ^sw 

imtnny, and climate are trent-rt as i-ading to portion” ^mpanp, 1910. 8vt>.; $64 pp. Price, Bp Joho D. Adams. Cfaloagp: PflVV* 

a clear understanding of each of the successive And further: "The home to the moat Influ- $3 pet. jlj, Jleoliailloa Oonpany, 1911 
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|8 net ni'-nt. though they are lomettoiea stow to * 10 - The viHuae 1* not oRly g nanatlve Of Ws torn jTSt- -anrJtoSt 

The book Is profusely and well mnstratod, brae* Improvement* In govenuaotgl gVaira. wandering* and etpettoNotto li; that oqlirineot, - 

and, sin- -xlemal* strihe the oyo first. It to The nation needa to retalR men and wewth on but to alhO ttttahded to b* '* gtoH* h0*ll *M TTtajatPWaiaaiMt Jl|i 
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naliBnr*a S«o«Bt Woifc in Wktikm 


(OonHnutd from pof$ m.) 
trireiem telephone wai nuili^ Id the dime* 
tUm of the datign of a tultoble generator of i 
higher centtoocy and whldi traold be able| 
to give out a greater energy of vtoratiOB. 
Thu U bated on Huhmer*a arc Utterraptori 
vta« an electric arc connected up in terica to 
a luhatantlal blowing electro.tnagnet and in 
parallel to a vibratory circuit. In oppo- 
altlon to Duddell'a arrangement, the vi- 
bratory circuit here U potitively excited by 
tbe rhythmically working blower that In- 
terrupts the electric arc. This method al-j 
Iowa practically any amount of energy to be 
converted Into vibratlona. 

In order to Insure a auAclent frequency 
of Interruption, two methoda can be re-; 
aorted to. On one hand Poulaen’a acheme 
of cooling the electrodea and the arc la used 
also In this connecUoD. On the other band, 
according to a method auggaated by Rub- 1 
met, the number of InterrupUona la In- 
creased using a high-tension arc passing 
between metal tetrodes. The latest type 
of generator, fed with high-tension direct 
current, furtberroore aiforda the very «m- 
atderuble advantage of allowing the length 
of the explosive distance to he maintained 
absolntcly coiutant for any length of timet 
thus making vibrations extremely regular, 
which In the case of ares between carbon 
electrodes is not the caae. The metal dec- 
trodes used in this connection are consti- 
tuted by metal wires with «_ 
ttons between the longitu^nol edges of 
which the discharge is formed. Ihese wires 
are placed upon two insulated storage roll- 
ers, from which they are unwound on two 
insulated rollers by a small electro motor 
with double worm gearings so as to travel at 
pioderate speed close to one another over 
two grooved rolls designed os cooling ves- 
aris. Tbe electrical dl^acharge la produced 
at the point of closest proximity between 
the wires, the length of the arc (accurately 
adjusted hy means of a micrometer screw) 
being maintained constant by the continu- 
ally varybig portions of metal between 
which the discharge if made to pass. At 
tbe some time is rfected an excellent cooi- 
Ittg of the discharge which oonalderably 
increases its activity, a substantial electro- 
magnetlcal blower being used to deflect It. 
As the points of origin of successive dis- 
charges are always situated on tho edges of 
tbe wire, any irregularity is effectually 
avoided. 

This generator has been used with a num- 
ber of tests made over considerable dit- 
In connection with the first ex- 
periments made in ISOT the transmitting 
gtatlon was located in a small shed dose to 
the Congo Museum at Terrueren, Brussels, 


the 1 


j sup- 
plied from a act of several iOO-volt dyna- 
mos connected up in series and operated by 
a gasoline motor. The receiving station 
was situated in a cottage about fifteen kilo- 
meters distant at Uccle. 

These experiments In connection with 
which remarkable sound intensities could hr 
obtained were continued in the following 
year over greater distances, the transmitting 
station being transferred to the Brusoeb. 
Palace of .Tusllce, which on account of Its 
situation and height constitutes 
antenna support. Tlie high-tension direct 
current was supplied by a hlgh-tenakm nc-i 
cumulator battery, and the receiving ap- 
paratus was Installed successively at tto 
Kamur citadel (at fifty kilometers distance) 
and at the LItge Observatory, ^stant about 
no kilometers, a satlsfaotoiy transmission 
of conversation being obtained in both 

«u. 

Another exporlmenUl station for wire- 
less telephony baa been installed at Ruh- 
mer’s Berlin laboratory. The generator 
there used Is fed from a high-tension ac- 
cumulator battery comprising 8,000 cells. 

The New Rigid DiriglUe of the 
EngUehNavy. **N1.” 

By Curl Di«aa«hwAi 

T he i^ppdin Airship ConstructlQn Com- 
pany has always ftttnly refused to build 
any airships for foreign couritries, on the 
ground that its plant is virtual^ a gift and 
a trust of the German nation, that coBtrib- 
ttted nearly 13,000,000 to CdtiRt Zejqiriin’i 
entarprise, and that therefore iKane of the 
expertences and faclllttef «f tbe Beppeiin 
dc^yard should inure to ttie benefit ufj 
forrign fovertunenta. 

ta toe authorities bato been to 
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Triple the Purchasing 
Power of Your Money 



D O YOU know that it is the health-giving pull of nature that 
makes every gingery water breeze, eveiy stance at a beautiful 
lake or river, attract the red-blooded human being, and make 
bim want a boat? It’s your duty to yoursdf — to your family — to 
respond to diis influence. 

Again — do you know that by addiiw a litde of your money to 
a Ihde of your spare time, you can profitably enjoy many a dull hour 
and own a boat at a ridiculously low cost ? 

Make $1.00 do exactly the 
work of $3.00 

HOW? 1^ purchasmg the full-sized paper patterns and instruc- 
tions for a boat, or by purchasing all or part of die material in the 
knock-down — that is— every piece cut to shape, machined and accur- 
ately fitted, so that it will go together but one way only — the right way. 

You ask: Why does this method reduce the price? There are 
five reasons : 

First: You are spending a few pleasant hours instead of money in 
assembling the boat, which reduces the cost to you over half. 

Second: You do not pay — ^butwait — space in this publication is 
migh^ e:q}e&uve. WW tell only part of the stoir ? Our new catalcw 
No. 25 goes into detail, and a poirtal card will bring it to you. It 
shows an extensive line of boats, from canoes to cabin cruisers— every 
one backed by a guarantee of satisfaction or your money refunded. 

Send that postal now — right now 

BROOKS MANUFACTURING CO. 


1703 RUST AVENUE 


SAGINAW, MICHIGAN 


qA HOME-MADE lOO-MILE WIRELESS TELEGRAPH SET 

■ ■ 


The Edison 
Storage Battery 

Is not merely an Improvement over the old 
type of storage battery. It Is a radical depart- 
ure— absolalely different fai principle and 
constmctlon. 


The reralt is a battery of half the 
weight of a lead battery of equal 
oapaclty — or double the capacity of 
a lead battery of equal weight; a 
battery that is nut subject to any 
of the Ills of the lead batteiy— that 
is practically fool-q>KK>f, requires 


fiir less care than any other battery 
and lasts many times as long. 

If you are interest 1 11 lu electric 
vehicles, either pltusure or com- 
mercial — and bear in mind the 
electric is the cur of the age— send 
for our new catalog. 


BSisan Stofaga BaMonr Ca.. in Lakesdde Avc., Orana*, N. J. 
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liTtfaito 
build • bo^t youneU. And 
)rou«ui#ke|l tajcetb* 
plnce of 82- You need 
not go without n milled 
boat even thoi^ yhui- 
are 

choice of liiei 
typei. to 

nod eaty anv 
can do it. All 
need ii a knocked 
^^B^Hvdown 

^H^Pioheer Frame 

a let of our free plant 
ejV and the rett it like aettkg 
up an.aMortmeii^f blockt. 

I^oneer Fronict are made of A Mo, 1 
white oak, all vet up and trued at our factory 
before bc^ knocked down for thipment. 
Each one perfectly accurate. Each part 
marked to fit the other perfectly. You can- 
not poulblv make a mfatakc. You do not 


Write Fear Free GreuUr 

h expluni lilt mmanr anil rinpUdlv of bniUlar n 


OWN A BUSINESS 


WE WILL HELP YOU. 
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LET US START YOU 


nte^ a to Ul n no 
golyWae^ w^^e^^Kvery famlfy, hotel aae’ieetaa" 

FliATBBn HAVE ALL TBBV CAN DO. 
People biiuii It Vooean blrabnri lodotbopleilaeae 
«a dp Meo aud wonen aather work nr eiuairiw wnt. 

ritViSU 




mi Hakes and boma Ito own VI 
■I sat. Puro white tOQ mpdie 1 
HI power habt, mon biUuaut 1 
HI ibaueloolrloltroraoetylette, I 
HI and eliiiiiner than boRiaMie. I 
Hi Oatti no ahadew. Coatitws I 
HI oenta per week per lamp. I 

■I I 

mi oomitiT on earifa. OTerlOO I 
ml styles. Svory lamp wan I 
ml eantad. Aeents wanted. I 
n Write for eatalcHI. I 

' THE BEST LHSHT 00. I 

87 E. Sth SI.. Oanten. 0 . I 
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bidlding a a^ 81 
^ ^A ea, th«t 

idi^jM,^the blE '^Icaieil^gjsl ^ 

Utem to the^vemi^L^ 
come though thii action wu, tt^BU^.ibe sai^ 
to have been inspired -b]r <n.)i(t{iAMT .tni»> 
understanding of the gpvemneetfA ipAcf. 
I*'or England the Rrst oMSSslif VUs'w.llHntl 
dirigible. An airship that. aoMt bn caMdile 
of hovering over the dwnwi feet's ield 
of aetkiii and follow' the' bonedbet far out 
into the North Sea had not pvt been de- 
veloped abroad, nor could It be created 
over night. Enduranee, etatuudiaeii, eoon- 
omy of fuel at epeed. Inaeaalbilitp to 
weather and sun, were the qualltlea aost de- 
sired. The authorities were soon aware that 
the type perfected by Count Zeppebn and 
his engioMrs and pilots came nearsst to 
meeting these retpilrements, but all enli 
deavora to profit directly front the price- 
less experleoee and skill aoqulred 1^, the 
Count and his staff during nearfy a decade 
of painstaking labor met ^th adlat refnsaL 
Nothing remained bot to make the experi- 
ment unaided, and it most be conceded that 
the English have approach^ this task with 
a deliberateness and thoroughness Worthy of 
its importance. What it really meant may 
be gathered from the failure of the Sehtltte- 
Lans giant rigid dirigible, whose ,woodea 
frame cost hundreds of thousand and 
Anally became far too heavy. ■ In En^ond a 
colassal revolving arm or ‘Sriilrllng table,” 
was erected at great expense for the sole 
purpose of testing the naval airship’s pro- 
pellers under the eonditions that prevail In 
actual fiight, aud 'for developing the most 
economical type. 

The English .“N 1,” os tlie new aerial 
dreadnou(dit is^^paUed, has Just been com- 
pleted after remaining on the stocks for 
nearly three years. From the “Zeppelins” 
so far built It differs Arst in the displace- 
ment, which exceeds even the big "Deutsch- 
land’s” by fully 1,000 cubic meters, being 
9o;ooo Instead of 10.000. The length is 
510 feet, instead of the "Deutschland’s” 
4A8y«, and the beam M feet. Instead of 
aluminium the new Ugfater and stronger al- 
loy duralumin has beM used In the hulk 

A noteworthy innovation Is found in the 
engine room. Hellabllity of the propelling 
machinery of airships was for a time sought 
In multiplying the motor unita "Deutsch- 
land” and "Z ’VI,” hod three motors, the new 
“Krell I” has four motora Most recently' 
this tendency has undergone a tempohory 
change. It is now the fashion to instal more 
powerful units, engines that are to ali in- 
tents and purposes identical with those of 
the "big gasoliners” of the ooson, and like 
them are not much given to breaking down. 
Thus the new Oerman military airship, "M 
IV,” is driven by only-two engines, but each 
of 900 horse-power, and the English "N I,” 
built more for endurance than extreme 
speed over water, has also two 900 horse- 
power motors for its greater displaoenieDt 
In the "M IV,” these motors have each six 
cylinders and are very heavy i the engines 
of "N I" have eight cylinders eadt and 
are buUt by the Arm of Wolseley of heavy , 
gasoline traction frame. As Count Zep-i 
pelin’s “Deutschland” -developed a speed of 
nearly 36 miles an liour with three motors 
of 115 horse-power each, the "N I,” that 
has Aner Unes at the stern, is expected to 
moke 43 miles an hour with 55 horse-power 
more and only 1,000 cubic metera moN dis- 
placament — which wsults solely from in- 
crease in length, not of beam. 

In still larger airiUps there will be again 
multiplication of motor unite— to distribute 
the loud — but, each motor being of 900 
horse-power, sulBcient reliability will also be 
guaranteed in the single unit The "N'l,” 
is equipped with po^rful apparatus for 
wireless telegraphy. ’ 


sanw tr«it»BBt* ^ ifo ^1# 

“sweet <prtn%|a vf.ifoltf? 

V Mhre' thaJk «' -eefltU^ kM |ifoi(car,|lii' 

Sebede’i lUieoM( 74 ' 7 «t"tt 'll 
sixty yean rfaea ’l^oHMliga** 
to be of praetleal vxfow «xa^ 
limited use in inedl^ 
given it tha more tonail n 
derived from a Qresli word 
Every , one to-day H ^ItolllWf Oftfo the 
clear, thldr liquid to omtamonfy «s8^ r^^SwtlSSSbsU 
toilet purpoMS. It* toothing *n4 to|iW»*l r«*45*SS 
Ing effect on. dry or Inflamed ahfo U the 
quality for whito It U best knows In nost 
houeeholdai but few people bawa any Idea 
of the ' variety of pur p esfo to which tt Is 


• AmahM lia mait liflkti 
properties are its gmat sohreat power, its 
ehemlckl BtabWty, and Its swVetoMS. Mnw- 
onr,' it Is dlg^blsk will not evapotoWk 
and owing to this and Its hygrosospio 
quhUties. will ptonat the d^lng adfl 
hardening of materials with whMh It fo 
mixed. > ■ . * 

• llmse peculiar qaeJlties make It asost 
valuable in the preparation of medkliKk 
unguents, and various food piodvctk as 
nreserves and mustardsi Ukewisa In bear, 
'wiiice,' and other bottled goods, where It 
is said to act as. a ' preservatlva The 
fact that strong sointioaa of glyoerlae 
and water will not JMSsS In the lowest 
winter temperatnres has caused its i 
our wet “gas meters.” 

Some of the more important Indnstries 
In which it is used are vulcanisinf India 
rubber, silvering and' gliding gtoss, dress- 
ing leather for ' gloves, preserving ana- 
tomical and botanical speolineni, jp 
mannfacture of what U, periups, tw 
powerful explosive known to sctence, with- 
ont whose aid soma' of te grandest tri- 
umphs of modem engineering would have 
been impossible— nitroglycerine. 

In a pure state glyendne is oae-fonrth 
heavier than water. After long exposure 
to a freealng temperature, glycerine will 
deposit rhombic crystals rasetabllng those 
of sugar candy. Its boding jnktt Is 400 
deg. P. Pure glycerine wlu burn readily 
If first heated to about three hundred 
degrees. ‘ It gives a pale bine dim aimilar 
to that of alcohol, and to the chemist It 
is an aleohoL 

There Is' a process by which animal 
fats are directly' decomposed into stearic 
acid and glycertnc^ by subjecting the fat 
to the action of super-bcated steam, at a 
temperature of several hundred degrees. 
The resulting giycCrtne Is 'cedibentmted, 
and purified by steam dtstUlOtiOn, while 
the steric add, wUA much rCsMblM wax, 
and in no way answers to bur ordinary 
conception of acid; Is to great 'demand for 
candles. 
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Ever Ready 
Safely Razor 
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luting village to Sweden, an apotiiecaty 
was making lead plaster to the ordinary 
way by heating olive oil Wifti Utfaaige and 
water, when he chanced -tor nottos ttori the 
liquid whidt was minted wito the pasty 
lead compound had a strangely SWwt taste^ 
Ob further Investigatloii, he fOptod fihat tha 
sweet taste was caused -by^llis piftoedM of 
an oily liquid which Wto to tbb 

water. No such subsMaw WM dateitoed. 
in the books Of the d)^, ’ 'l'' 

Schede, the apotbecsuY, li 

had discovered a new suMItoiMb, 118 S«BI 


Stwch in P^MmnidEliiff 

S TARCH is eoimnenly . added . to the ; 

puto from ' which writing piqier la j 
mode, for the purpose . of rendering the < 
paper less absorbent and preemttog the ^ 
ink from spreading. According to Im • 
If atmrt, the cooditlotts of this admixture i 
have been minutely studied by M. Tra- 
quait, who has found that the best re- 
sults are obtained when the starch is 
added to the form of an fanporibet paste, 
with its grains still ooptoiMe, though ; 
softened by the actioa of hot water. In | 
this conditton the stardi gralnsi readily < 
adhere to the fibers, stopptog the pores, i 
and aid to retotoing toe gypsium, tOlo kikd j 
other fillers wfalCb are oonuiobly added. 1 
The starch may be leplaoed by the . tola- ] 
tore of toe formic ethers of stascb, wtilok , 
Is sold under the name of toealoetk' and | 
vrfaidi may also be subotitatad tor gfto'r .] 
Une to toe preparatton of eoatad piqiori; ] 

An I 

rpHE carat, toe unit of iMgId tor j 
1 diamonds and Other 'geaa% has- .variowf j 
vahies to different oonMtriH^ And a fogOl I 
value to none. ' , • 'Ifofob ; .81^ 

formerly 905.09 ^ria^tosfc foDMV . W^ j 

mUligraiBai toe Vrm^ Ifiikfij j 

Ush, 905409) toe Afbbtslv filfoL bWd tlM 1 
Bolognese, 1884. . ,||8 •' a^'/M '! 

values of toe cnt»t;,iirs^' w)(to i i > toi| d > , -{.'|to. ■■ 

oopseqaence of IW 


fH.P. motor. You mtt laeieil 
Sihia. BojnfoM aaC sav* awway. 
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ote and Queries 


«r 4«eflw ov'w^ptnt* riwrti of poiwr whon oomipondiiig abont tnoh 
4|llM|maa^ wm>, me. Thie will gnaUy fitoUitete uwwerinff tow 
qre«Mtih«f <1ivni to bo entered to esnerto. The fall omim and adONM 


Mb*! , J tow bton' 



*'a«4»it„' '*tow Wro’dhMnme** at itaht aagioe 
Btoet a ladiw a. at a. 



•ad ftob tr^ with a «adi«i BA. deiGTlbe an 
m a. A* and the Chord »f tbU arc li the aide 
o( tto Ihmatod p«ata«on, which may be set 
off ffto aoM attnud the clreumterencc aa a*! 
ebecd. rtota JWhiea la aaohUy fliwn In hooka* 
of iitoebaadeal tornwhar . 

(IdiifT) W. B. W. hare much dUcuaaloa 
ootficnd attwa the aaploalon at Cmumnnipaw aa 
to to Uto tt WooM have had apon aq kero- 
puto tod* dutant, at an altitto ot\ 
3,eod toh Would tt have tom too aaroplaao 
Into toooat Waa not the wtptoaton a pne- 
titol toaeaatoatloB of the uafleaaneM of an 
•totoM a# a daetniittlto untt in war timet 
A. , toiWmtd Mf that beyond a aliatat U(^ , 
luff of flto <**■**<■• for a motnaat, w« do not 


no air, aa you know, la 
•lalMtos ato^d M m aewraat of the caahlon* 
la« atot that at S.<M0 feet hdtht and dU- 
* to would not raeelva a ahock 


*’ tMtoif dtotr rafliiaff 

^ -t, vWto'Wet 

Sft,* 


that of to toxhn'a aeropUnc of 1898 . 
woUM to** df pemthla, to dad oat how many 
nUmitoto pOr dUnota waa made with 
entol* daaecUMd ceta« at fnU apead with 
idtot ptopaUarat , A. We hara aecartained 
treat om of the aaplneera who workad with 
UaittB tMt with tha 14 -foot propeltera, the 
anatao Mada 800 cerolntlons par mlnnta when 
tha aat<eplane waa bald itattonary. With ttm 
leH'ftot ptopallora, when mnnlnp alonp on 
the talla at 70 mllaa per hour, tha eafine 
made MO rtvolntfona per mlnote aa near as 
eoold bn caleotoaed. 

(ISIM) F. J. S. mm: FIomo toll m« 
how and wham l may loam how to operate 
a flpto awohiiM amd baeoma an aaUtor ; and 
tall aOa «a atont oondltton a man la accepted ; 
U ha ffato nny atlary or not. A. In reply to 
year topoMy w to how yoa may become aa 
aTintor. wo WUt aay that there am achooii 
whara nwi yo and laam to fly- The prlo* ' 
a atouaM of l aaaooa la ganarltUy about 1 
Ai n mtototo Mttor m wm vroi ope la 
ftcMb ir to to m ffrln* knd la aUe to |0 
out «n towiA anid jaaJM atOlbttlon Olphta. ' 


tattodto iiha mm 
O^^OMhOf 


fUUMl S.K.l..Mki|howtoin»ken bnl- 
U«. '4. 4 halnww IVHaMe for waUbtoff] 
toSiftoto* tto* to«r *"* cheaply. 

BadK/h'Wtoto OM Im and* tototo to the 
wattot to tototo* m h-MitM* MMtP, im« 
»piMn to otoMMtod a wtoht of aeTorai 
oaMlh, Jtt tt. ttutt chMijr of wood. All the 
pott* to oMmto Wttoto Md only ordbrnty 



'-‘-Vipto;' to ’ tnw oaacBtttl ' povt* 
0 to Nma xo). to 
, wd to tenyo or 
CtlM The 

t «t to htotoM 
" ido 


tofc* nra then driven I 



pillar la beveled on the rlcht and left aldea, ae 
ahown at h. A alot la tawed In tha en 
raoalve a knlfa edge, aa ahown at {. Tha 1 
la atada from a atlok 1 bich aqoare and about 
10 inebaa long. Ita lower (ace la left atralght 
tha other (acea ate bevelod from the center to 
the enda, which are left H or Vt Inch aqnare. 
A notch 1 Inch wMo and Inch deep la aecu- 
rately cut In the center of tho flat or bo 
face, Thla recelvea the central bearing t 
to beam. An Inch from each end of the beam 
a notch \i bieh deep It cut to receive 4he tray 
boarlngi. KaCh end la rounded to reottve 
balanolng nuta The nnti ehould eut well de- 
ftned threada In tha wood and move eaatly and 
tmooUily. Applying a little loap to to thi 
belpa thla. A atrong pointer f la firmly 
ened to to beam hy two or more acrewa. Ita 
lower end It provided with a needle, colored 
black to aa to be readily Been. The ecraw.^e, 
h. It placed near the end of the pointer and in 
the cantor of tho pillar. It thould turn eaaily 
and traeotfaly. When the balance la otberwlie 
completed, turn to crew-eyo ao at to ' 
to pointer firmly, then patio to the pillar 
back of the pointer a atrip of white paper, g, 
bearing acale m«rk«, 1/10 inch apart, with tha 
.0 mark of the acale directly back of to needle. 
The threa bearluga of the beam are the 
exacting featurea at the conatruottoo. Each 
contlata of a knife edge, acting within a groove 
formed of lurnt tin. The knlfa edge, I, (or 
ceatral bearing may be made of a pocket or 
cate knife blade, or of a piece of bard braaa 
filed to. a ftraight, aharp odge, The knlfa 
edgea fcP tbo end bearlnge are made by filing 
to lower tide of tha tray wlrea where they 
croae the beam, prodnclug a atralght, abarp 
edge, «, about K Inch long. The tint (arming 
the groovei of tha bearlnge are made of 
tin, tueh at la uood In oyiter and vegetable 



are aeleoted. Tho central 
a atrip 1 inch wide and 
m. It la bent ocroaa nt 
the middle, the bend being lightly ham- 
mered flat on a flatiron The enda are 

then oeparated, The halvea of the atrip carve 
oomewbat, leaving a narrow angle at the bend. 
Thla tin la firmly held In the central notch of 
to beam by four email acrewa. The tin etrlpa 
for to end bearlnge are about H Inch wlda. 
They ore bent In the tame way aa tho other. 
One end ol the atrip la longer than to other, 
and la punched to receive a ilngle eorew hold- 
ing It to the beam, ae ahown at o The band- 
ing of to tin itrlpa rougbena the lurface of 
the groove. It mu«t be pollabed by rubbing to 
back of the point of a knife blade back 
forth In the groove for some time. To Inaurc 
auccaaa, to groovea moat be very narrow to 
prevent Mt altpplnf, yet not so narrow aa to 
bind on the hnife edge. The highly poUihed 
groove and^aharp knife edge produce the least 
friction, and tnen-au the senaltivaaeiu of the 
balance. The tntya arc made of common No. 
13 wire. Tho traye are 3 by S Inches and % 
Inch thick. Two holes near oppoelte edgea le- 
oelva the wlrva, which are bent In oppoolte dt- 
reatloiM beneath the trays, thereto holding 
tom firm and ^evel. If tie tnya tend to awing 
from front to back of to balonoe, to tina of 
the bearings may be rtightly twitted by Inaert- 
Ing a knife blade under tb«m. The balance can 
now be tested for use. When In working con- 
dition the pointer will ilowiy awiat back and 
forth many tUnaa, and Anally come to reat at 
lo of to aeBle. It probably wUI not do thla 
ji^at tho ftrat trial. Bet the balancing note at 
about aqaal diataneea from the ends of the 
IMam, ton atand tacka along to lighter beam 
ktil the two troM nooriy hattnee. Ttia 
In t^InpaMtU'. M 


moving one or both of to nutt. • , _ _ 
fldjttatmeat o(, to baumettg flitir ghoflM ha 
taattil mmhtlme to halum la tod. 
fltdadtg to he wrighod. cmi »• Uhi 
■Kyit hr MUNUiliind dtahea, /. A putt of fW- 

ha tnoate, from » atrip of ilprthg ' 

wood, to 
A gft <ff ai^ h 
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MR. HANDY-MAN‘S WORK-BENCH 

PARKERS PRESSED METAL CLAMP 
Replocot the anriquatad, eumbonoma wood clamp. For macharaea* ma- 
chimna wood-worken. Mode in iiu 3 m., 3^ in. dM Prieot, 2Sc, 
3Sc, 45c. rapedively. Mailed potl-bMcl on reee^ a( pries. Special re- 
dudioa when ordered in quanbbee. Libaol ditGOtinl to doolen. 

JOHN L PARKER CO. Mtal Stmmpbiga. WORCESTER. MASS. 



**RUNS LIKE A SCARED RABBIT**' 
P^ectf on Marine Motor 






'ununmm^ m uoa bl. 



In PrlcM 

tobtMmeiw crtMwtMelllea amiMlr-Uiht •aEnruunu. a*v« V'"* 
Hd^MTaoi^M^vea^t 


THE W. H. MDUINS CO.. Ill ffranUin St . Salom. Ohio 





ELEaRICS 


ROTH ELECTRIC MOTORS 


f . Tear PATENTS 

Incorporate 

Nsarvben. iUiika. Br-Uwi •nO lenu lor nukiai nKl! 
POkMia lECRKTAK? *O^ARIzJna 


THE EDISON CONCRETE HOUSE 


SILESMEN WANTED 

a month or 



About Remembering 

" ELBERT HUBBARD 




ing myself to write up 
my g-ood friend Mr. 
Henry Dickson of Chi- 
cago, and I have not 
forgotten. 

Ur. Dldcoon la teaching 
a Bcience or Byatem, which 
I believe ia or more unport- 
ance than tho entire curri- 
culum of your modern- 

°°MlE‘'DICKaON teodieo 
memory. Good Memory lo- 


g OaOm i W 


neither bright. Interesting uor learned. Be'sa dunce. 


a TSA^NRl) USMORY.and he Isa joy to 
The manager of a great corporation nevermisaea a 
fact. If ho secsyouonca the next time he will call you 
by name. He told me how hedid It. He studied memo- 
i^rainingwlth Dickaon. He aold a lot of aloe 
tninga about prof. Hickson, that I hesitate to write 

here lest my good rrlcud * 

This Diefcaon ayatem < 
rimple. Ifyou wauttoenl 

It. The osme with yo ‘ 

through a few catw 

TouariltbeaurprfM.-, , — 

You do not know when you wl 11 be mlled upon to tell 
what you know; and then a trained memory would 
helpyou. To the man or woman whose memory r> 
tricka, I recommend that yon write to Prof. Diet 
andiChis (actadonotoonvlnceyou, you are aM 
oonvinoed. 

irm nw. HENRY DICKSON 

^UDrroBiuM 


frlcud Dlckaou object. 

, atem of memory-training le very 

.. jt to entencyour arm, you cxerclee 

tme with your atlnd. You must put your brain 

- ' -y w m wae a to discover its capacity. 

rtea, how quickly it re^nrta. 










SCnENTlFIC AMEBICAX 
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Use KEROS ENE 
Engine FREE ! 


»/SSi§ 

onxlnei If not, pay nothtac. 

ftnoliM fioine Ip! 




Annziit “DETROIT” 

- h tlw pnH! •««»• tlia* kMidlH 




eaSKiiifp 


FJ^l;^S-'KEROSENFi 


W> PavlhfrmtU 



C.LBARKER, Norwalk. Qom. 



GOOD MORNING 




M10 K. W-ttn ATcnnr 


Any Road 
Any Grade 
Any Speed 

Motorcycl* an 
ride iny place • wiw 
can travel ^ Boult.-,,-. _ 

hurricane or loal atoaijUlw ace 

aK«at*ssi.£»rai 

mAMNOSTMOMDaO. I 

ys^^muiiuJJKudlaj^H^*rd Uytlti ^ 


Electrielty 

Telephone Line nt Penanm CmmL- 

The telephone line across the Isthmus ofj 
Ponamiii, following the Pimema Railroful, 
Is being strung on poles made of old steel 
rails. The rails are 38 feet kmg, and are I 
set in concrete bases. 

New Volt Adopted hr Fnnoe.-T'he 
new volt, based on the standard Weston 
cell and recuuuiiended by the International j 
Committee, has now been adopted by the 
United States, Germany and France. The 
change in France has only just been ef- 
fected. Owing to the fact that the former 
volt used In Prance was based on the Claric 
cell, but the temperature of the Clark ceil 
was not given, it was a simple matter to 
adopt the new value of the volt by merely 
specifying the temperature of the Clark oeli, 
which would give a value equal to that 
signed to the Weston oelL 

Electric Lampa for Minen.— There ap- 
pears to l)e couslderable activity in Ger- 
many in the development of electric light- 
ing outfits fur miners. These consist us- 
ually of a small lamp, with a storage bat- 
tery weighing from 3'/* to 6 pounds, and 
capable of storing sufficient current to ener- 
gise tile lump for from a few hours to a full j 
day. Prunarlly, tlicsc lamps were designed 
for tlie use of men engaged In mine rescue 
work, but it Is found that they cun be 
used ecouomlcully for general mine 
It is said that there are seventeen kinds 
of electric miners’ lamps now bebig manu- 
factured In Germany by eight different 
firms. 

Riut and Electricity. —Contrary to ex- 
pectations, the wires of a fence which 
farthest removed from the ground are n 
apt to rust than those which actually 
through the dew-iaden grass. In an effort 
to explain this phenomenon, Mr. 

King, of the Agnculturai Engineering De- 
partment of the University of Iowa, has 
made an investlgullon. disclosing tlie fact 
that a current of electricity is commonly 
to be found in the lower wires of fences, 
tills current sometimes amounting to 0.001 
of an ampere, wltli a difference of potential 
of one volt lietween the wire and the 
ground. No such currents can be detected 

the upper wires. It ts Mr. King's opin- 
ion that tills current accounts for the 
ervntion of the lower wires against rus 

Electrical Show at College.-— In 

cent issue of the ScixJtTinc Amriicam we 
referred to tlie increasing number of elec- 
trical shows and their success, also to the 
tact that In a number of cities thej have 
become a permanent Himual feature. We 
should Imve mentioned In this connection 
tlie anmial electriciti shows held by 
Michigan State College at East Lansing, 
Michigan. In tile second week of March, 
of this jpiir, the tliird annual sliow will 
1)0 held by the college. It will Iw devoted, 
to a large extent, to a demonstration of 
so of electricity In the homo. Another 
subject tliul will receive considerable prom- 
mence is that of illumination, and examples 
of tlie best metiiods of lighting bed rooms, 
dining rooms, etc,, will ^ given. The il- 
luininatlng engineer has had so much to do 
II solving pruhirms of illuminating public 
luildings, industrial buildings and the Ukr, 
tliat lieretofore the home has not come in 
>r as much attention as it sliouJd have 
‘oeived. 

Towing Lbeomotivea for tho Pnnaiu 
Locks.— The plans have recently been com- 
))leted for the locoinotlves which are to 
liaul sliips through the locks of the Panama 
Canal. These locomotives will be decidedly 
novel in construction. Each locomotive Is 
to consist of three sections, a central section 
ontainlng the cable drums for the tow line, 
and a traction section fore and aft. The 
central section will be connected to the end 
sections by means of universal Joints. The 
locomotives will be obliged to climb from 
the lower to the upper level of the locks 
and hence arc provided with a rack and 
pinion traction system. Horisontal wheels 
will also be provided, to bear against the 
sides of the rack so os to overcome tlie lat- 
eral pull of the tow line. Each traction 
section will l)e provided with a Td-borse- 
power motor, and nirrent will be supplied 
from conductors placed In a conduit at 
one side of the track. The maximum pull 
of each locomotive win consist of 3&,000 
pounds, u friction clutch lielng einpii^ed, 
wliieli will yield if the pull exceeds this 
maximum. Each vessel will be drawn by 
a number of locomotivei, depelifllag upon 
Its tonnage, and the locomotives will do 
no hauling while ascendiag frpm one level 
to another. ] 


Tertnl Week Dolu 
grand total of excavating already done on 
the Panama Catnd up to Pebranry 1 WMI 
136.138, 4i00 cubic yards, leaving to be ei»s 
cavated S3366366 cubic yards. Total ex- 
cavation for Januar;- of this year was 
3,Tr34T0 cubic yards, as compared with 
3.831,939 cubic yards in .lanuaiy of 1610. 

CuudioB Riilnad CoMtnietioB. —Can- 
ada has been a center of remarkable rail- 
road activity during the past year. The 
Canadian Northern led with the construc- 
tion of 464 miles of road. The National 
Trans-Continental built 437 miles | the Con-i 
adlan Paclilc 367 miles, and the Grand j 
Trunk Pacific SS6 miles. In addition to 
this, 3,101 miles are in course of construe-] 
tion. 

Baeoid Tlnuo - eoBtiaontid IMp. 

special train has recently made the trans-j 
continental trip from Yuma to New York, 
covering a distance of 3,100 miles. In 60 
hours, at an average speed of S9»4 miles 
an hour. The journey from Chicago to 
New York, 976 miles, was made in 1,000 i 
minutes. The total cost of this special | 
train, which was run for a medical con- 
sultation, Is .stated to have been >7,100. 

Endnnuiee of Striutnnl llalMr. 
Some experiments of Mr. C. P. Buchanan! 
on bridge timbers which have 
years of service seem to prove tjiat tliere Is 
no necessary deterioration of structural 
timber which has been properly protected, 
The tests which he made show that bridge 
timbers which had been a quarter of a 
century In service were stronger than aelec- 
ted pieces of timber a year old, which had 
been passed as first class building material. 

We Build Wanhipa RapMIy. -To-day, 
warships arc built In the United States In 
not much more than half the time required 
ten or flfleeii years ago. Chief Construc- 
tor Watt attributes this Increase In rapid- 
ity to greater familiarity with government 
work on the part of contractors, to the 
provision of more complete plans by the 
Navj' Department, and to the effort to re- 
strict changes In contract plans as m 
as possible. Ton for tun, we build 
quickly as the foreign navies and actually 
')r less cost, 

A New French Submarine.— The latest 
reneh submarine is provided with 
ginr which is used both on tlie surface and 
in tlie submerged condition, This result 
Is secured by a special system, in which 
the heat Is stored up and 'subsequently util- 
ised wlieii the vessel is beneatli the 
face. The French claim that the trials which 
have already taken place show that this 
s’CHsel Is capable of an under-water speed 
much greater than can be obtained by means 
of the accumulators which are used on other | 
submarines. 

Brltiih Dreadnought " King Goorge V.’ 

— Hitherto Hrltish dreadnoughts have bee; 
of smaller displacement than tliosc of some 
other navies. Tlic latest to be laid down, 
however, the "King George V,” is well to the 
front, with a total dioplacemrut of 36,000 
tons normal. She is 670 feet long, 98% feet 
beam, and 37% feet mean draft. The 
turbines of fil.OOO-harsepower give her a 
speed of 31 knots. She will carry ten 18A- 
h guns In five turrets, all on the center 
% together with a torpedo defense arma- 
ment of twenty-four 4-iiieh guns. 

Ilia Finrt OU-drivm Oeenn ToMal— 
The credit for building the first ocean-going; 
vessel fitted with reversible Diesel engines 
should be given to the Dutdi. This veSKl, 
the “Vulcanus," built by the Netherlands | 
Shipbuilding Co., Amsterdam, 

Anglo-Saxon Petroleum Company, is 166 1 
feet long by 37 feet beam, and she cati 
carry 1,000 tons of benslne in bulk at aj 
speed of 8% miles per hour. The motive 
power consists of a 4-cycle Diesel engine,! 
'Ith six 16-liicb cylinders, using Crude Tara- 
an oil. The consumption is 3% tons of| 
oil per day of 94 hours gt full speed. 

Strength of Hntcriola In ^unno.' 
Mr. ,T, £. Howard, of the Bureau of Stan- j 
dards, gives the following oomparatlve com- 
preasive strengths- of materlalis square 
inch when used in piers or coinmnsi Steel 
ifnd cast iron, each 30,000 pounds per 
square inch; hard brkk piers laid In 
cement mortar, 4,700 pounds, laid In lllne 
mortar, 1,000 pounds; mortar, I to 1, 0,000 
pounds, 1 to S, 9,700 pounds, 1 to 6, 1,100 j 
pounds; long leaf pitp:, from 4*600 to ?4I00,| 
pounds per square Inch; short leaf pine, and ' 
spruce, SJ»0 pounds, and Xtegglas fir, 41090. 
I»i^^ aqum toA. « shwW W.notodJ 

salt for ‘ *• ' 




lastmetite 
Articles Ott 


pUmmtMn hnvn piUUi|i4«i 

oonipieto and so aotiwiitRlive ns 
these articles. The foBiS «f die 
MichM is vvide, covering « it does 
the theoretical side of nvintnn ns 
weD as those more pncsikal aspects 
uduch deal the coBstnietiaB of 
nachines. The feflowtng is a par- 
tial list of the mote ngmitant er- 
dcles which have appeared in the 
Sdenlific AmeHcan Supplmwti 
see ip^ note below. 

4 1616, 1617. 1616* 1619, 16% 1621 
sad 1622. ThePiswHeeaedTiaery 
of Aviatiam ByCmwOevsleiulLeea. 
Ufr A. M. This is the neit eoaipaet 


W SoiaoMr Uptaaei, aad dm AmeiasUe, 
S^DiuMat. Bkrioi XL Bhnot XIL 

Cnde* Pekoie ead PftmK awaoglanm. 
The proper rthaiadniiisg of ' 


(nm thsn ^ It oIm) eoosidwviL 
Tafoa at a whala <Us mim of tmm 
popn eoniuulM oa sdwkabla Sort heok. 

4 1713. the Wstght AasepW 
This H a dauMub dengUiaa «( aU 
type of Wi^t bipUae with the hositoa- 
Ul elevwwn rudder hi the front of the 
■aachioe. Excelleat diiarHBS and phsto- 


41756. Louis BMriet and Hb 

iWopfawM. Few peopla tealisa that 
Bleriot I successful moaoplaiw is the result 
of ten yews of dariag and petiluui tBpetf. 
ment. In this peper will be found an hu 
ilrucuva deKnpbon of the ovolalion of 
^ present iHocessfui Blesiot monopUne, 


4 1766. Thn Psmsisui Btolsmn. A 
eomplate deserqiaosi of the Farman hi- 
pltne, with detad dtawiaas of the bos toil 
■nd verticti niddeia the ssonner of work- 
ing the four eilerons, fund end font levist 
which conbel the meebine, plan yisw oad 
side eleveiion of the e 



shosrina 
Isiea^ 

41562. How to Msdm a QBdfog 
Moahhi*. Full dwrilt end drS 


4 Etch number of the S u gp f eais H f met 
teaoeat, mriled, oSd ywi esa ivtAm sa 
Biaqr ef Am at Jou wish. A se ul 

ffipTSVuld-^ fills 


SPECIAL NOTE 


a list of mBny 
impoftsnt pqxiSy m th« 
Suppkmem treating of 
aeronautics. AsIc for list Jfh 





SCIlKtlFlC AMERICAN 


hr Cmeid 

Win 

K mm C. e.,4rfALBBRT H. 

« A coo«e wd 
cgnpMMnimireat> 
'iiemdieprncipin 
and ttttbodi^ 
pkQredin Am man. 
ufactun and we of 
ooncMteandbpro. 
ducta in all clanei 
of owdem worka. 
It imatandardwork 
^ teference cover* 
ing the vaiiow ines 
of concrete both 
— olein and teofotcMl. 

Everydnng of value to the concrete wer h 
given, jncludmg kinda of cement employed 
mco o atructiom concrete architecture, BMpec. 
lien and tealmii wateiproc^ coloring and 
punting^ ndea, table*, woridog and cott 
It i* a tbofou^ praciicd work, clearly 
written, q ntemam ; and logical in it* arrange* 
went, broad in tia icope and wve* a kicid 
expkuwtion of, arid a clear kinght into the 
fundaneDtal principle* employed in conoo^ i 
detign and conitruction. The practical value 
of the book k enhanced by over thir^-five 
rueful table*, and concue (tatement* or tide* 
and method*. 

Drop Forging, Die Sinking and 
Mamne Fwnmg of SUd 

g» JOSEPH V. ■WOODWORTH. >uh« rf 
U* C o ^ri^ .Bd Un.« 'PiueU, Dm tad Took 
(h MumittHimt la tVniw,* abu Oolavo. 3*0 BaoM 

JooiMHti... $».so. 

4 A complete 
practical beatue on 
the and cold 
nuchine forming of 
*ted and irao mto 
finiihed •hue*, to- 
gether with the 
to^ dip and ma- 
chinery involved in 
dw manufacture of 
digiiicate forgmgi 


hot and cold preaied 
part* from bar and 
•beet metaL It i> a compreheraive and 
modem work, written by an expert, and 
treating ful^ on modem (hop practice, pro- 
ceiaea, method*, machine*, took and details. 

Standard Practical Plumbing 

Br R, M. STARSUaC. lalU of •M«kni PkaiUa* 
ttiMoUd,' Me. Oc«MD. 40* riaMi, 347 giMnliaii,. 
PHea. gj.oe^ 

Q This i* a complete 
practical treatue and 
coven the cubject of 
modem plumbing in all 
k* branche*. It treat* 
exhaustively on the 
•IdDed 'work of the 
plumber and ^ 
theory imdedyma 
'plumbing device* ana 
operadon*. and com* 
mend* its^ at once to 
everyone warkiag in any branch of the 
pkmdbtng trade. A large amount of ^ce 
H devoted to a very complete and practical 
treatment of die Mlbjecta tt hot supidy, 
circulation and range boSer woi^ Anothu 
vaMile fealtiw i* dm wegal chapter on 
drawing (or {dumben. The iDustnoon*, of 
wtudi dtert are' ifaree hundred and forty- 
'mtn, one Kimdrad being fuO page dat^ 
ifVeie drawn exprewly for tlw book and 
•fww the mart modem and belt American 
in plunibing combuedao. 

of ^me hooks mill 
M anil!, p&tipedd, On n~ 

{ yiSi^ of tm&M price 


Aennumtics Science 

A BaA^ Paraciiata for Avtatoca.— M. A Mateerologleal Btatton in the Ant- 

Hervleu ha* just brought out a new para- ai*tle.-There are persistent rumors that 
chute that folds In a Hmall space behli^ the the Australian gorernment ts planting to 
aviator and tliat, In case the aeroplane cap- establish a ineteorologleal station on the 
slse* or plunges to earth, quidcly opens and coast of the Antarctic continent, to he con- 
jerk* him out of his machine, no matter In nerted by wireless with Australia and New 
what position It may be. A dummy weigh- Zealand. 

Ing 140 pounds and seated In a BMriot Block Snow. —A case of “black” snow 
tnon^lane ^dy was recently launched off that o«Turred recently in the lower Km- 
the Eiffel Tower when equipped wllh one men Valley. Swltacrland. is described In 
of these parachutes. Both figure and aero- Naturr. The snow was not black when it 
plane settled gently to the ground. The felt, but was followed by a fine rain, and 
demonstration was apparently successful. then by a freeae. A criist of mrc Ice was 
New Aeroplanea for the EagUsh Army. — thus formed, beneath which was a small 
Two Short-Fannan biplanes Iwvc recently alr-fllled space, and the light when rc- 
been handed over to the aerial authorities flectcl from tl» gi\ow benrsth produced to 
of the British government by the Royal the eye a dark appearance. 

Aero Club for the w of naval officers' pn,ther Exploration by Bhackleton.- 

trubdng In aviation. Tlie army has also ac- sir Ernest Hhackleton Is to head an es- 
quired a Paullmn biplane, which success- pedttlon to Spitsbergen during the coming 
fully underwent Its acceptance tests on spring. The party will number six. In- 
Jannary llth, at Buc, fljdng for two hours eluding some memlwrs of the “Nimrod” es- 
wllh a passenger and 4A0 pound* of ballast pedltion. and will undertake biological and 
In a SS-mlle wind and gilding to earth with geological researches. Shackleton is plan- 
thc engine stopped from a height of 040 ninu ^ organize later an expedition on a 
feet. The machine was imdumaged. large scale to the Antarctic. The pro- 

ANew Monoplaaa Speed Record.— A gram includes n general circumnavigation 
new speed record over a circular (-onrse of of the Antarctic continent, and It is pro- 
the exceptionally small circumference of posed to land three parties, of nine men 
3.4 kilometers (1.44 miles) was made on the coch, at Cape Adair, Sabrina I.nnd, and 
13th ultimo by Busson. This aviator licat Enderiiy Land, each wllh complete stores 
all records up to 4d kilometers, but was f*"" two years. These parties are to work 
obliged to descend after completing 411 ow- Inland over the great ice cap. 

Ing to fog. He drove his Deperdussln nion- Apparatus for Measuring Snowfall.— 
oplane at the rate of 48.33 miles an hour. The I'nlted States Weallier Burrnu has 
thus beating I.onls Breguet's military bi- Just published a new and enkrged edition 
plane record of SOrifl for 40 kilometers of the pamphlet entitled “Measurement of 
(34.8t miles) by 4 mmiit-s 01/4 seconds. Precipitation.” This etiitlon, as eomjiared 
His average siwed was 4 3 miles on Imu* with Its predecessors, is notnlile for con- 
faster than Hregiiet’s. despite the fact that tnining full Infonoatlon eoiicernlng the 
lie flew over a much smaller eireiilar course, methods and apparatus recently introduced 
Recent Fatalitiee in Germany and Hn part, ex])erimentullj ) by the burenii 
France. — On tlie flth ultimo Lieut. Stem, for measuring snowfall, with pictures of 
of the German army, fell to his death In his several devices due to Prof. Marvin and 
Farman hiplaiie at the Doebertt* aerodrome, others. The problem of correctly measiir- 
Hc was descending at o slinrtt angle from Ing the hen\y snowfall of moiintnln regions 
a height of some 300 feet. When within has an Important bearing on Irrigation 
40 feet of the ground be apparently turned problems, and Is lielug actively studied, 
h!s maehbic too sharply, the result lieing not only in America, by tlie Weather 
that he was thrown out of the biplane and Bureau, but also in the Alps, by the of- 
fell to the ground, breaking his back and flekl meteorologists of .Switzerland, 
dying Instantly. His was one of tlic few Halley's Comet and At moaphericDiut.- 

CBses 111 which an aviator has been thrown Dr, .lolm Altkcn, linentor of the dust 
out of his machine. A double fatalltr oc- counter, and tireless investigator thercwltli, 
enrred In France three days later in some- made a series of observations on the dusti* 
what the same way. .lules Noel was pilot- ness and haziness of the atmosphere In the 
ing a Sommer liljdimc with I,a Torre ns .Scottish Highlands for several days about 
passenger. After making a Iwoufiful flight the time of the passage of Halley’s comet, 
of an hour’s diiriitlun, he throttled down his the results of which have just been pnli- 
motor and made a sliarp glide to earth from lished. The atmosphere was found to he 
a height of 4fi0 or 400 feet. M. .‘iommer abnormallv dusty during the presence of 
made a snapshot of him when 300 feet from antleyrlonlc conditions, and Dr. .\lfken 
the ground .Tiisl after this the mnehlnc suggests that this may have been due to the 
dove sharply and struck the ground with don-nward movement of the iilr under such 
terrific force. Nofll had Iieen warned the conditions bringing down dust from the 
dav Iiefore not to glide down at so sharp upper atmosphere. 3'hat the iiniisiial 
an angle, and It was failure to heed this dustiness of the upper iitinospliere thus In- 
wainii.j; thot cost him and La Torre diratrd may have brvn due to the comet Is 
their lives. Even with front and rear hori- a natural Inference, but, as in all the other 
■ontal rudders some machines cannot In* Investigations of this disappointing comet’s 
righted when they are dlreeted earUiward at effect iqmn the atmosphere, the verdict must 
too sharp an angle and the center of pres- lie "Not proven." 

sure moves far to the rear of the planes. ipjie Meteorological Service of Madagaa. 

The Crew of the “Suchard." — ^Thc pilot car,— In a lecture before the Meteorological 
of the “.Siichard” Is Captain .Toerdens, of .Society of Mauritius, Father Colin, S. .1 , 
the German army, a licensed pilot of spheri- the veteran director of the observatory of 
cal balloons, who tmik part, though not os Tnnanarlvo, recently desrribed the exc«-l- 
pllot, in the thirteen Ivnirs’ flight In a dark lent meteorological serMce that he has ov- 
stormy night across the North Sea. from ganlzcd In Madagascar. Besides the wcll- 
Munleh to the Orkney Islands, In the bal- equipped central observatorj’, there are 
loon “T’ourtiig Chill.” During this thirteen twenty-five stations, eleven of whieli are 
hours between sky and water the three bal- spread along the eastern const, seven in 
loonists did not know Ihcir whereabouts, the iiiteror, and seven on the western coast 
and lost one of their nnmlier, who dropjied These stations make Irl-dnllv observations 
out when the ear was once struck hy a of the barometer, psyehrometer, maximum 
huge wave in the darkness. A* Capt. .Toer- and minimum thermometer, rain gage, di- 
dens went safely through such an ordeal, reetlon and for<e of the wind, elomUness, 
he la looked lijion os “mascot” of the and (at const stations) the state of the 
“Siichard." He is now receiving Inatruc- «ra The midday olwervatlons are telr- 
Uoti in the piloting of dirigible balloons with grophed to the central oliservntory, whieh 
the Pnrseval Company, and will make at Is thus enabled io maintain a stonn-warn- 
least twelve trips under the guidance and lug service It is li(i|»ed to extend the field 
Instruction of Lieut. .Stelllng, the best Par* of observation by cable reports from Rf- 
Mval pilot, before he will become the cap- union and Manrlllus. It Is pertinent to 
Uln of tlie “Siichard." The navigator of caU attention to the extraordinary acllvlty 
the "Suchard” Is Capt. Prledlacnder, re* of the .results all over the world in the 
tired, of the Oerman navy. Murray Simon, field of science that embraces meteorology, 
the navigator of Wellman** "America,” has terrestrial magnetism, and seismology, The 
also offered his services to the Brudter ex- official weather srrvice of the Philippines, 
pedltion. The chief engineer to look after and the quasl-offlch.l weather s^vlee of ; 
the engines Is Mr MueUer-Pelssenbevg. a China ore both entirely In the hands of 
very experienced man. Dr. R. Alt, of the this order, while BeKSn College Oliserva- 
Roval Bavarian Meteorological Central tory. at Havana, the Haynald Observatory, 
Station In Mimloh, is on the “Suchard” aa at Kalocaa. Hungary, and the new observa- 
meteorologlcal and aerontirtleal observer, tory of the Ebro, In Spain, may be men- 
Mr August Loeehow, of New ’Fork dty, tloned as among the more Important unit* 
has' offered Herr Joseph Drocker a prl*e In the world-wide r/aanu of meteorologloul 
99, ^ In case he reaches America In end geophysical station* maintained by the 
trip fMtt the Cape Verde Island*. seme body. 
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l»ulM'rlptiuiiH liir ('kiiikIu, uiix yvur, ixmLiku |>ri>|uiii| 

Til* Scientifie Amarican Publicatioiu 
i'lentlflc Aiiii'rifnii loliitHintiril Ikt year, Inoo 


"'riiB (Minilmiwl Nutim-rlptHin rolfn and riiU» to farriicn rountru' 
liu'liicliiiir Cniinda. will Iw furiiiMlKMl upnn appllcjittoti. 

Renid I|> iniHiiil ur uxiirrMA money urdttr, tmiik draft or clieck, 

Munn A Co., Inc., S61 Broadway, N*w York 


Till- puipotr of ih%» jourtuil m to ri’rord accurately 
and in mmple Icrtin, the tcorld't prot/ren' in tcienttfic 
kmtticdijc and irulusiriat nrhict'cmcnf. Jf $eek» to 
prenenl (lii» tnformalion tti ii form no readable and 
readily undcmlood, as to set forth and emphatise the 
inherent ihiirm and fascination of science. 


Wanted— An American Atlas 

A IJOUT trn yciirn n^o tin- giDvrruniriit of Oor- 
iimn^ to bftiUl, in its “IcnHed” territory 

of Kiaoclwm, on the Chinn coast, a great seii- 
j)(jrt town — Tsiiiglno (or, ns the Geruians write it, 
‘ THingtau”). Tlicy stlccted for this purpose the 
site of an old Climese village, and retained its name, 
which means “green islands, ’’ 

h’or the IwttiT part of u decade the town of 
Tsinglao has possesseil a threefold claim upon the 
attention of the world — as the terminus of the Shan- 
tung Railway, as a [wirt of call for several lines of 
German, Uritish, and ,Tapanc8e steamships, and as 
tile seat of government of a thriving German colony. 
Millions of marks have been sfwnt on the wharves 
and docks, hoH)utals, administrative buildings, forti- 
fications, shops, ofllces, clubs, and dwellings of this, 
tile most ini|H)rtant German settlement in the Far 
Kast, In l(Ki7 T-singtao had a )M)pulation of l,4iS'li 
Europeans, 171 .Japanese, and 8 1, .'100 Chinese. In 
the same year Its inijiorts readied a value of $80,- 
4.48,i5»3, and its exports $13,148,81.7. The ships 
entering the port numbered 409, with an aggregate 
tonnage of 3 KI,84S. 

I.et us now open the largest and latest atlas issued 
by the best-known map-publishing house in America 
— conspicuously dated “IHIO" on the cover and title 
page — and seek for Tsingtau. We do not find it! 
Wo find a ma}) of the- China coast, drawn with a 
crudity of outhne that In apparent, even if we do not 
take the trouble to ])laee this American commercial 
pruiluct alongside of the authoritative official charts 
of our own and foreign governments. Even the col- 
oring of the map offends our eye by failing to “reg- 
ister” profsTly, so that the gnan hatching of the 
land extends some ten miles out to sea at one point 
and retreats ten miles inland at another. The Klao- 
ehau protectorate is shown on a scale so large that 
space is found within it for recording the location 
Ilf five unimportant Chinese towns and villages. But 
of 'I'singtau not a truce. 

All this is illustTative, and serves to explain why 
edneated Americans long since ceased to take the 
Aim nean-uiade alias seriously. Tlw AmerJcnn atlas 
is made to sell, and unfortunately it does sell to the 
ijiidiseriinmating majority. The fault lies with tiw 
publie, not with the publisher. Better things arc 
denmndfil of flic pulilisher abroad, and the result, 
so far as uiinffiewil ma)), making is eoneerned, is seen 
in the beautiful and aiitlioritative atlases of Stieler, 
Berghaus, Debes, Bartliolnmew, Stanford, and Kqith 
Jtdinston. 

“ Having Eyes, They See Not ” 

I N spite of tlie emphasis tlnit up-to-date pedagogy 
lays upon tile training of the powers of observa- 
Uoii, it rciuoins true tlial the aferage man is de- 
eidedly Winder than the nmeli-maligned bat to the 
details of almost every picture in Nature’s gallery, 
wiietlier by land, or sea, or sky. 

.Suppose a new star, as^brif^t as .Sirius, inad« its 
appearance in Bootes, or Andromeda, or Cygnus. 
StiRposc Sirius himself vanished from the firmament. 
How many people, would notion tiic change in the 
eelesttal {deture? Suppose, by some stupendous 
miracle, all the Stars were shifted abpot, like the 
bits of glass in a kaleidoscope, nM grouped in Pew 


constellations, How many men of the ciuM thuit 
calls itoelf “udooated” wonld, from pertp^ ubwiVr 
vation, gather fhe slightest inkling of whnt hod 
place? , , 

What proportion of the community, beyond stdmid* 
boy age, can tell the order of tite colors Ip the ifulfr- 
liow.> Most of us once acquired this bit of infOMa- 
lion from a book, and speedily forgot it ; for tile in- 
formation was never verified and fixed in our minds 
by an exaniinatian of the rainbow itself. 

Vicarious observation is an indolent habit com- 
mon to all classes. Scientific men are prone to it. 
Even painters, who, so to speak, live by their eyes, 
are, as Huskin has vehemently told ua, blinded by 
convention to the most obvious facts of Natare, Th* 
lessons of Ruskin, and of others who have preached 
sincerity in art, need to be reiterated to-day. The 
crescent moon is still frequmitiy painted her 
horns tnmed to tlie west; notwithstanding tlie fact ' 
that this particular piece of imheotiity op the part 
of the artists has been denooUeed agaip and agato. 
The midnight sky is still shown with (ta stars scat- 
tered about wherever the caprice of the sirtirt 
chooses to put them. To one who knows the roi^- 
stcllations no amount of beauty in the etuemlnte, can 
save the efftict of such a picture from being 
grotesque. As well represent a herd of cattle 
adorned with wings, or the Madonna with a SQlKr- 
fiuous nose. 

l''raiik conventionalising is well enough. No one 
expects the flowers in a wall-paper pattern to have 
much in common with tiiosc depict^ in botanical 
textbooks. But art that aspires to be morn timn 
decoration cannot profitably dispense with fhe 
knowledge derived from accurate observation. The 
distinction lies in the fact that the conventional de- 
sign does not pretend to portray Nature, while the 
painting of impossible moons stars dues; and 
we arc repelled by the display of the artist's ignor- 
ance, or perhaps by what we feel to be his assump- 
tion of our own. 

John Burroughs has pointed out that American 
poets are prone to pervert natural history by trans- 
planting the fauna and flora of Europe across the 
Atlantic. The skylark, of heavenly voice, is a part 
of tlic poet’s stock-in-trade ; but in a poem the locale 
of which happens to be Iowa, or Nebraska, or Ten- 
nessee, lie is exactly as much out of place al the 
TOC or the dodo. Some of our poets appear to tiiink 
that he is, to ail intents and purposes, the some thing 
as the meadowlark — ^tliey are both “larks.” Thl» it 
like ex}>ecting pineapples to grow on pine triies. 

Nature lies close about us, from infancy to old 
age. Books arc not wanting to enable Us to inter- 
pret her. In fact, the literature of Nature is Just 
now enjoying an unprecedented vogue., The bocks 
ore indispensable, even If they serve no other pur- 
pose than to supply ns with our vocabulary— do en- 
able us to name wbat we sec. But let us net trust 
to books alone, or chiefly. Let us use our eyes. 

I.et us apply tlie great art of observation, instead 
of merely preaching alwot it 

Lhikiiw the Ctty Sewer lo the fUm 

W HEN New York City is now gwf|>‘«phic< 
ally described as “« city sutrotinded by 
sewogC/' and Chicago is sending hcf Ucyr- 
age down to Bt. Louis, rn gfosse, and Bt. Louis Is 
depending ujmn Its oxygenation, during the flowage, 
and on settling and filtration beds; and wlien New 
York's river and bay bottoms ore eatimotod to hold 
sewage solids k foot or' more ithlok, we certainly «re 
confronted witii a condition not a theory. 

The New York Sanitary Commission and some 
conservative and skilled engineers are giving the 
sewage problem much attention. 

If the sewage can net ilHlefiiiitc|y -he seirt dCwn. 
the bay, at the rate of seven, hundren millioit gallims 
daily, to be carried back and fmfh wRli every shift- 
ing tide, then where is the sol^ioii ? ' . 

When Liebig and Crookea Itowailod the aawwl 
loss of milliods of dollars of sewage sent ifittV the 
sea instead of being utilised Upon tiic.lonas, dnoCflb- 
ing it os the great crime economic of nwdero oh^i- 
sathm, they did so witii good reason. ^ 

Comndmiens arc sittiim In seuion stndylng hCuf to', 
increahjE^ our wheat yields, and whoa ou* V 

yield per acre is 18 bushels as against 
8S and Oennany’s SS bushel average, there w ' 
for it akmg the lines df ruduciag tEe Mglu V Ctot cl 
living. ".’T 

Iqtqoati^ forming will Colve many 


■’ 'Thp ' ' 

■ -totetol^y cnftivaled Ida 
nf the, earth eM' 

the day financially for FVenoe. ’ 

The dqys of IfiO oiid ilACHiWe tohtoit 
an avei-ogB yield of 1® bne^ to the ac^ wtofit 
ceaM an^ltotter oowlittona nuB, 

'^itinilaxtost of oil formers, must at ktotigtop IlU snti 
a "Square deal.” roiaic his crops, and his 

land. The ruling method of cropidng wheat yoa^ 
after year from the gradually nttiagen-dlMitited 
soil must eeasc. There is little Vlr|^i|i land 

attil to take up and begin ^sopping yhtot m. Pom. 
He mui^ rehabilitate land he 
The fact stands th|| ftom a nitjeagan ftoe soil 
, succpwful wheat growlij^iCaiiiMt 'he 
ten, tha mnsele-buildtog value hi whcslh to k !|iitva- 
genous '-Mn and it^tnnst' 'dtaw frojn 

in tito |||t(^to'fih«‘‘totiwigeito«s toad. 

Li«h%;d<mKnut!iaM' 'the of tim 

smrns 0ie fnrs^ in an naperiquH^ aifton years 
In', ‘the JaVdln dbs Elaitto- ‘l^'inaiM^ two 
ritan^ pf growing wheat, pae with tof's KWHwrc, 
low hi fiftrcgeo, the o^cr wRh human «rhWi, viefa in 
nitrogen. When the wheat was anplytod the former 
showed a presence of 10 per cottt of the lat- 
ter Si per cent. Allowing 60 prands to # bushel 
of wheat the gluten contents of oUr to-day 

woold average 6 [loonds to the bushel, althott$h some 
of the antumu wiieats have nm.as ^(h as pounds 
to the htohel. A content of 80 per cant Youd give 
ns 18 pounds of nitrogenous matter, gluten, in our 
wheat to tile bnshel, if the Ltchlg Cnperintofil ooitid 
be made to hold good in practice. 

The impeftance of increasing the gluten content 
in our wheat may be pointed out in a oonvineing 
comparative way. Ronnd steak may average 80 per 
cent of protein, albumen and fibrin, eall it animal 
"id'iten" to tlie pound. If steak be SS cents per 
pound, tiicn the reconstructive tissue of the steak, 
the real food, muscle value, coats us $l.fi8 per 
pound. The comparative value of wheat ^nten and 
animal "glotem,” represented by the lean of tiie 
roast or th* steak, physiologiits undoubtedly would 
prefer the wheat diuten, pound for pound, because 
of Its digestibility for other digestive and p^siologi-, 
col reasons. 

But if such a thing were possible to gCt 80 per 
cent of gluten from a barrel of floor eostiMg $6.00, 
then discarding the starch os an energy p^ucer, 
and confining one's self to the flesh and Uood ele- 
ment in the flour, the gluten, R would cost but 10 
cents per pound as compared with the animal 
"gluten,'' tile aibumen and flbrin, at $1.88 per pound. 

Millions of dollars in sewage valne, nitrogenous 
fertiliser, ore being wasted annually. Would tiic 
iiicreas’mg of our wheat yield 60 jter cent to 100 per 
cent, and perhaps the increasing of the gluten con- 
tent gS per cent and upward, repreacpit a value in 
dollars opd cents sUfSctent to warrant a linking of 
the sewer and the grain flcld? And whut problems 
does tikis linking up mean to the engineer? He 
nnut solvo the problem of sewage disposal by either 
pipe-lining it far out to sea or in cRhcr a liquid or 
dry state transferring jt wimre it wEl ^ the snost 
good, to the form. The matter seems to be now 
Up to the Sanitary engineer, and with the above fig- 
ures applied to our wheut and groin crops* *<» say 
nothing of other farm products, R is swau^g (or 
the engtoeers to thiifk over. 

318 upw peeBR0|(iipiifc Htfifl 

T he offieial^s^pTiflito of the OccanCfrnphte In- 
i^jte phico recently alt Entii. It Will 

(w renmuibered ^at was 

, lottnd'cd ' ^1/ Erhi^ of MohiM and (he 
'.firiiiitent' '|itti£R)ng 'wto<' donated hy liim' to tire ^ 
’University, tog^r Wjtii a large en^inaoail 
fond. It is a handsmuc edifice of sfiveral 
lek, eto^ to the «»irci«% qitoftc$, ind; ceptetos 
;a nntob^ of tohoratottos -lectotoi’iteiutos W ^ 
'fo,ci!C|ii]$l^ work.. " 

of . Hunaoc wtfo it, 

;And#k«la will now 
haitifoUan. m 


problems . eonfsontii^ us to*tday. InsliM -of .tjliie 
160-aere farm, the SO Ur Hkacre farm, tmpd to.tite 
limR of totddl^noe, induatry and fcrtilMktitt^ 
yi^dtog mui^.MUevaBae ' than tite lni|pf .rgfon'.'.'lll 'Jk. < 

m iNi#r 

their duy utM llte five, ted,:. and 

has uomu ■ ik-..teu8 


..Mpiuddtog 





]P>i«^)«in tovfllvfd. *yiK RlrdprH hn\p to bo 
MtSMl tM «l|ie with * tinm of somr thirty four 

IntiM. IftfftaniMIlv Hw routo l« tlniMt « »lr»l(tht Hne. 

liHlhjr twwtfi with «i)pb a tram 
1 i»i» tfteht Cttltv TV police 
alhnr the paii«a(re thwwijth 
#Mit% tgwh bWP a down horowt. 
fit 4h« traflle which wmiM 

■ 1 % W# nf hanlteff hoa to bo 
^ ^ ha^nn been ac- 

kmday hi fiftbwiarv. wMle the re- 
oM |»«Mh «h 0<ir weond ll- 
pm ho|»tinff thn jfirdfr 

ffr irf Mt |it4n% wwh 


A«iwria« to ualosd tho IM)<ton girder. 

GIANT GOtDKBS IN THE NEW MtNICIPAL BUILDIN6 

Hrfclgp will lie a fitting reprwntattn of the spirit and 
substance of New York, a spirit which may lie said to 
find Its expression even in snch "Metnlls" as the flftv-ton 
girders pniwr which the trafBe will pass in safely through 
the yery Wart of this great ilh 

HttiliAttan’fi Firewall 

A I IRFWALI* stretching acmas Manhattan Island 
from Ninth to Seventh Avenue, has been eompleled 
hv the wPsteuctlon of the Ihfnnsylvanla station and ad- 
facent buildings, and Insurance engineers say a wmilagra- 
tloii such aS waK experienced in BaltimoTe and San Fran- 
cisco Is now an ImpoasiWlltr in Manhattan The arm 
colored Is swnethJog over twcntr-elght acres with three 
» hiTcto lMlt9F tto nhin floor, the lowest b«ln| flfi feet 


alb designated for hand fin csttiigOklK i s Spuml 
provision ih made for plnmla rs aoil il IrUlins to 
report at all fires lietng MiUjcrt Ij Hi mins of Hie 
fire marshal, and certain of the elc\al ir lifts are desig 
nated for transporting the apparatus wlnn required on 
npper floors, A unique fealiin is f amd in the tunnel 
alarms for transmitting signals lii<1i<aHng fire and for 
cutting off current to Hie powir nils There are ltd 
boxes on this system divided liilo sis (ireults eaeh box 
having two levers one marked “jiowir” and the other 
“fire,” the "power” lever (iitfomafleaUi cutting off all 
power current in Hu secHon direitiv affected The 
ualchman’s Henlce is m rd<d mi Iwo porlabli uateli- 
men’s clocks fnim tliirlv eight stations, and proildes for 

bwirly tour*. 




London’s New G^lir 

How Three Inventions Were Combined to 

By the English Con^siiondent of the Scienti^ 



TMfS)Vi4 
ij/M ' « 


T hough th« motor bu h«i prncttcalljr dlaplaced 
tlir hon»4rawn Tohlcle In the street* of London, and 
t)ic nisJorit}r of other British dtle* and towns, perfection 
has bjr no means been attained. The general type of 
vehicle Is cumbersome, unwieldy and noisy, while Its 
control Is not all that could be desired, despite the perfec- 
tion Ilf details. Some two or three years ago eSorts 
were msde to introduce a combined gasoline motor elec- 
tric drive with a view to eliminating tlie drawbacks of 
the gasoltne system, but these 
experimenls were not success- 
ful. Vow, however, owing to 
the public outcry against the 
motor omnibus, tlie jirohicm 
bas been further investigated, 
and the Daimler enmpnny have 
evolved H new velilele, which 
has recently been tested and 
which has bi^ found eminently 
satisfactory. The system 
ada}ilrd is that known as the 
••K. 1*. I..,** from the fact that 
it Is constructed upon the 
Dalmlrr-Knight, P 1 e p e r , and 
I. a n c h r s t r r patents. The 
vehirk and its propelling mech- 
anism contain many Ingenious 
features, the const ruction itself 
lielng carried out upon entirely 
new lines. 

Instead of employing a 
chassis to which the superstnicy 
ture is attaehed, the vehicle Is 
in reality a hotnogenrous whole, 
there being no frame in the ac- 
eepted sense of tlie word, this 
being abandoned in favor of a 
trau^ rolled from shevt-strel 
and extending the fuU length 
and width of body. Channeled 
transverse ntemlier* are riveted 
where neerssary to this founda- 
tion, as are also the main mem- 
bers supporting the roof. 

The most interesting feature, however, Is the design and 
construction of the prnpelting equipment There are 
two distinct power units, consisting of gasoline motors 
and electric dynainotora, a secondary battery being held 
In reserve. By this arrangement considerable mechanism 
is dispensed with, such as change-speed gearing and back 
axle differential, the drive being direct to each of the two 
driving wheels. Tlie propelling mechanism Is suspended 
on brackets attached to the steel trough foundation on 
either aide, in the spare beneath the passengers' seats. 

Each driving unit comprises a IS-horse-power, four-cyl- 
inder Dalmler-Knight gasoline motor to which is coupled 
a shunt-wound six-pole dynamotor rated at kilowatts, 
but having a "give and toke” raparity three or four times 
in excess of this rating. The dynamotor Is bolted to an 
extension of the crunk case and base chamber of the gaso- 
line engine, so that the combination Is perfectly rigid. 
From each set extends a nnlveraaliy Jointed shaft, which 
engages with its respective driving road wheel by means 
of worm gearing to two short live axles carrj'Iiig the rear 


wiieels of the vehicle. By this arrangement thg ordlnp^ 


The V 


oUtioB for coottog the gasoUae 1* 


tgfiien fiiiq eontreA Bi« IwH la w 
Ite .itorttag up, 


provided with « radiator oarried In the fh»t of. the 
vehicle, to wUdi both engines are Conneeted, tim pump 
being driven by « null balf-li - . . . . 


Each of the power unit* is moreover fitted wlBi U 
netlc dutch aa4 • brake. _ 

When the veUcle is nianlpg 11|^ tiw drive ii 1^ the «tm 


liV.flwdriv«behi|deelirk^ l«te 
ttwf w Urn gMtdto en|^ iKbe 
ihtt , 1 ^ idie^ the dytuwi^g itMidtog, W’.tn;.b 
‘«edmul*ta» WM' Itk' l<Ntd'''!|i . 0 

bed ere faodntod < two oantnid 
I ,the tliw>ttln'a< tjie te^o ^ ' 

w OMimioB W 

ijtoewiStont, 





' ipwi'dtla . 

leitrautatww . bpeame,, tiiMVid, 

thereby 

% gUHW'.'tpblblw:^ 

'iqknibg ' mttr 

from the 'Acnipii^^ ^ 

engines «wl dn IN dKBMMe. 
When (he tntveU^ W for- 
ward the dwmhntftort ate In 
paeaUel. «od la ei»- 

tlrdy efe^ by fhe electitc 
^ve, lor .edddi pinpiow the 


dyiunaton. «i« IPliNfd in 
‘ ' ■ ■ gn,|tiMlltn«r 


se«le%.<hBn»belfigh„. 

dylrer ' liy 'whidi 



One drivinff nntt, ahewliw aHiiatioii nt sdde «l vehMa. 


are of large 
e of the Itndge 
Whitworth ertre type, wWeh are 
Itphte Md MmmgN ihsui the 


gasoline moturs, the dynomotors acting 
charging the secondary battery, consisting of SS ceHa of 
the Tudor pattern carried benMth the driver’s seat, and 
having an aggregate weight of MO pQoods. Hitherto the 
inclusion of on accumulator set has been regarded as im- 
possible in a gasoline-electric driven motor bus, owing to 
the great Increase of weight which it rqiresented, but ex- 
perience in this cow boa demonstrated that suN is int- 
jierallve, and^hat it conduces very appreeiabty to the 
running efllciei^ of the car. When any extra load is im- 
jmsed upon the engines the battery cornea automati- 
cally Into action driving the dynomotors which thus be- 
came converted into motors, thereby materially tairreosing 
tlie horse-power rating of the vehicle. In the earlier ex- 
periments a higher-powered gasoline motor was utilised, 
hut it was found to Iw too powerful, the accumulators 
only being brought into action to assist propulsion up 
grodlcnts of 13V4 per cent By reducing this engine to If 
liorse-power the work was more equably divided, with ap- 
]ircciuble econoipy in the eonsumption of AieL 


^ IMUT^nw, ■ ^sletH erf desdde 

spoking haring‘*Wn adiiqpied to iwiuier thooe uniefllt 
capable of operaBon with such a beavy vehlele. The car 
is fltUd with ample braldag efert all four wN*l* being 
brshed, and fmir dlxBnet methods of achievtng thla end 
arc provided. There are foot and band bralmt to the 
front wheels, magMetie brakes on the cardan shafta oper- 
ated by a pedal wWob also declutches the Mghie* before 
the application of the farrius. and a syttea whereby the 
momentum of the vehiete hi absoitied by charging the 
battery, this last being highly efficient. The vfefai^ la 
well mounted, and motor vibration is idsiorbed by power- 
ful springs wUcb prevent Its mmnnunicaUon to the pas- 
sengers wftUn. 

gastdine-eleetrie drive poMenet many advantages 
over the Shnple gasoHne motor system. In the drat piece 
(he over-all .lehigdh of the veMde can be apprei^ly 
reduced, without Interference with the passenger Seating 
accanmiodation. Then agaJn the bus starts off more 
smoothly, there being he signs Of vhdent |e(ksi rumtiag 
ipoOeMi.) 
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How Sugar is Tested 

Polarized Light and the Saccharimeter 


«kt 'mo—f unr iw a moiAL nnr i(itho». 

•« a delivered to the reflner*. le a 
Ol vArjr variable quality and correipondinfr 
I0«k«t 70i<K< ^ quality of a given lot, as It reachea 
rimi^aetny of tbe redner or the dorka of a port of entry, 
la liot aoettvatety determined by the phyalcal appearance 
or bi^ by examining a sample in an optical inatru- 
nuriil;^ by polarieed light, inasmuch ua sugar solutions, 
In eommon with certain other aubstances, possess the 
property of rotating the plane of polarlsatkm of a beam 
of pOtariaed light, passed threngh a column of the solu- 
tion, to the ri^t or left 

-nm roRMM xrraon or Tasnira. 

The .property of rolutiona of ordinary commercial 
sugar*, of rotating the plane of polarlaatlon to tbe right 
—the extent of such rotation being determined by the 
ptweentiige of crystalliaaUe matter (aucroae) and aub- 
atanttaliy unaffected by the mere color of the aoiution 
-HRiae employed in sugar testing prior to 1870. But 
potarimetry was not made mandatory in tiie United 
State*, for tbe duties Imposed by the Treasury Depart- 
ment, until tfidS. The method of testing that bad been 
In Vie was known as the Dutch standard method, and was 
based on a compariion of the color of the sugar under 
test, by eye, with the colors of a range of sugars of 
known percentages of sucrose. The rat^ of standards 
wae ma^ up of a group or row of twenty bottles, filled 
with the different sugars and numbered from I to 00, 
number 1 being the darkest obtainable sugar, perhaps a 
sample of mdada from the Kast Indies, and number 80 
bring the ilneit waahed-white refined sugar. Tbe ob- 
serve* filled a sirollar bottle with a solution of the sugar 
to he teahsd, and matched its color with that of one of 
the standard bottles, assigning it a number correspond- 
ing. In practice. Nos. 7 to 10 of the Dutch standards 
oonstltuted the effective range of the cotor-matchlng 
smlet the daricer sugars from 1 to 0, inckisivc, and the 
Ug^tw ones from 17 to 90, inclusive, being too nearly 
alike In shade to be distinguished with certainty. 

This method was sufficiently accurate, but its applic- 
nhflfty was deatroyrd by changes in the methods of msn- 
nfocturlng sugor-Hunong other* Ibc introduction of the 
vacuum-pan process and the production of centrifugal 
sugars— whereby the color of the product no longer served 
to iodicato Us quality. It became the practice to color 
high-grade sugars artificially, using caramel (burnt 
sugar), and tlw Dutch standard method admitted such 
disguised sugars at a lower duty than their sucrose con- 
tent, and tlimfore their market value, logically called 
for. 

poLsamD IJOHT. 

When a beam of ordinary light is reflected from tbe 
surface of a shwt of glass It becomes *^1000 polarised.** 
The same thing occurs when the beam of light is allowed 
to pass through a "NIcol prism,” made from a crystsl 
of Iceland spar. According to the undulatory theory, a 
train of light waves is propagated through tbe ether by 
dtsplaconents at right angles to the direction of the 
lieam, and tliese displacements may be resolved Into two 
components at right angles to each other and to Hie 
direction of propagation. In a beam of plane polarised 
light, one of these two components is suppressed, so that 
the wave motion Is In a fl»pd plane passing through the 
line of propagation, or optieal axis. Instead of In ail the 
planes that include that axis. 

A NIcol prism used to polarise a beam of light in a 
polarlaatlon apparatus is called a “polarlser.” A second 
NIcol, called an "analyser,’* placwl in line with the. 
imUrhird beam, serves to indicate the angular position 
of the plane of poUriaatlon by extln^iiilshlng the ticam 
when turned Into a certain position about the opllc axis 
of the two Nleols. 

VKB sAacHAaiuima. 

tile polartecope Is constructed with NIcol prisms, and 
with plato and vre4|es of quarts wlilch serve to impart 
righMuuid «id left-hand rotation to the lieam of polar- 
ls*d Ught to cqgipensate for the rotation due to the suli- 
BtflAce being twtod In tjhe Instrument. The form of poiarl- 
icope employed for testing sugars Is called a sacchari- 
raete*, and Its general construction may be described as 
fotimrsi 

^ saocharimete'r 1* • hori*SHtal tubular instrument 
mmintofi sn a stand to>d fitted as indicated in dlagram- 
ntotia ssnlto in Pig. 1, with teteieope eyc-plece T, Nlcol- 
priwt-fdjlvritor P. find analyser 4 , doublisquarts plate 
0 ms^ hp of two halye* glvtag ri^t-hand and Icft- 
hVnd MtuHon. rsspeettve^, and a plate of right-hand 
quilriR 9o tbe totsllon of which la neutralised by a pair 
arranged to slide, part 

■ tknss* of this matcHal 
I 8 ttt standard length 
I eeVtaining the sugar 

Smnk of wtotkm (left 


By Joseph B. Baker 

scale which may be calibrated dirert in percentages of 
sugar value in the solution under test, and which In read 
by means of a separate eye piece or “rending tulie" 
adjacent to the main eye piece of the Instrument. 

METHOD OP irniNO THE SACCKAEIMETEE. 

In the actual procedure of testing sugar by the sar- 
charimeter, the migar is weighed out and dissolved in 
ahoiit *0 culiic centimeters of water. Tlir solution Is 
then clarified by lead acetate solution, made up to stand- 


-ft -0 

Fig. 1.— Soetioa on optieal axis, Haanaeh half-ahadow 
aaecharimater. 

urd volume, 100 cubic centimeters, in a eallbrated flask, 
and filtered. The observation tulie (300 millimeters long, 
having screw eaps and glass disks at each end, sealed h> 
soft-rubber washers) is then filled and put Into the sar- 
charimeter, ttie illumination regulated, and tbe rrading 
mode. Ckmsiderable manipulative care Is exercised lii 
malting the solution up to standard volume, and also in 
filling tbe polarlscope tube so that the space Is Just 
filled without the causing of pressure on the disks when 
the eaps are screwed on. 

The source of light is preferably an incandescent gas- 
mantle lamp, placed about 300 millimeters from the end 
of the instrument; and It Is Important to screen the eye 
of the observer from extraneous light, as by an opaque 
shield with the saccharfroetcr tube passing through the 
middle at right anglch. In making a rrading, the tele- 
scope rye piece Is adjusted to give the proper focus. The 





Fig. 2.— Three uppeeraiicee of eaecharlmeter field. 

Whoa eomirausstod far rntsUon of duabls quans (intiMle Agurc) swl 


field perceived may show as a round, luminous disk divided 
into two halve* by a vertical line passing through the 
center, one half of the disk bring darker than the other. 
Rotating the milled licad connected to the quart* wedges, 
to moke a setting of tbe instrument, changes tlir appear- 
ance of the field, the half hitherto dark licroniliig llghtpr 
and Hire eerro. The wedges arc adjusted tlU liotli 
halves of the field appear of the same luminous Intensity, 
ns indicated by the ndddle figure of the aceninpanying 
drawing. Fig. 3. Wlien this equal illumination has been 
al)talned the eye of the observer Is applied to the other 
or reading tuba of tlie instrument (not Indicated in the 
drawing. Fig. 1), through which the setting of tlie wedges 
is read, giving the percentage of crystallwaldc matter, or 
pure sugar, directly. 

The observer at tbe saccharimeter reads u numlwr of 





Fig. &— The Bstw qturti oonpenHtlBg poianscopo or 
aoeeharljMtcr. 

ihe LATOnr fohm or testing instrument 

tabes In sucCeilloBi but adjusts the aero of his compen- 
sating we^ bafoto making tbe flnt test by a thumb nut 
at tte wedges, obtalnii^ Us matching of the double-quarts 
field with BO Ofttcalfy active substance In the Instru- 
ment, but with the rotatloa of tiie we^tes neutralised by 
^ rii^bUid totatkm of a quarts “control pUte." 
The gaale fWpar li atladHd to the wedge which Is nurasd 


vernier. On each side of the scro line of the ve 
spare corrcNponiling to iiiiii' divisions of the iiioval) 
is divided into ten equal purls; a device h) wli 
fractional part of a degree of rolathai ot plane of 
xation, iiidieated by liie position of the zero line, i> 
tallied ill tenths. 


jHirts of entry, and hv file Deparliiunt ot Agriculture 
This instrument (Klg. S) is the first wedge-eoinpensatiim 
polariseopc for white light liiiviiig seiisilillity and liriglit- 
ness adjustiihir, thcrcliy iillovving jilnity of light to he 
used to facilitate the reading of very dark solutions and 
at the same time allowing an ucciirncy of 0.01 per cent 
in testing the Iwtler grades of sugars; there being no 
shift of tlie zero point, no mutter how mueii the sensi- 
bility of Hie instrument is varied 

This saccharimeter Is based on tlie I.ipidcli polarizing 
system, in which the polarizing angle is formed liy two 
beams of plane pvilarized ligiit coming froiii two separate 
NIcols, one of wliicli covers Imt liiilf tlie aperture of a 
larger Nicol. The adjiistalilc sensiliility feature is at- 
tained by a simple mechanism which acts to maintain the 
polarizatioD plane of the analyzing Nicol at rigid angles 
to .the jilaiie bisecting (he }iolarizntinn angle (eommonly 
denoted liy o), i. e, the angle lietwren the two planes In 
which the light from the polarizing NIcols Is jiolttriacd 
In tlie two halves of Hie field. When this condition Is 
fnifliled, the error for any value of a Is witliln the 
limit of accuracy of ordinary polurimetry, Referring to 
Fig. 3 the anulyzliig Nicol and the large NIeol of the 
polarizing system are monntrd in lieanngs and driven by 
gears from a common rnnnecting-rud. By turning a 
milled head, /(, fast on Hits conneetlng-rod, to rotate the 
two Nleols, the analyzing NIeol always receives one-half 
the angular displacement of the large Nicol of the polar- 
izing system. Around tlie milled head is a eireiilar scale 
which shows Hie polarizing angle for any position of the 
Nleols. 

Other features of improvcmenl In the Instrumenv are 
the loiHlIon of tlie milled lieads which move the quartz 
wedges of Hie compensator In 11 iHisIlIon (B, In the illus- 
tration) which jiermits Hie iinri of the nliscrvcr to rest 
free while making a setting 'I'lie wedges can lie clum|>rd 
rigid, liistantlv, at any part of Hie senle. The seiiles 
on the quartz wedges an* of ground glass, and are rend 
liy transmitted light so tliat the scale divisions are very 
clear and tlvere is no lilack dividing line between a scale 
and its vernier A lliermometer, C, rending from 10 to 
■to deg. C, In oiie-flftli degrees, is placetl in n liriiss ease 
on top of the metal liox containing the eoinpcnsntor The 
tube of this thermometer is horizontal, imt Its bulb Is 
placed liclweeii the two wedges so that a rending for 
making correction for temperature of tlie wedges is 
readily obtained. .\m)Hier minor ImprovTment is In 
making Hie base of the instrument heavy and mounting 
It on nihlier tips Tlir resulting Inertia of the instru- 
ment and frielion on its supporting l>cneli preventing 
aeeidriital shifting with refereiiee to Hie ligiit sonree. 

Tlinliks to tlie feature of adjiisfalile si'iislhillty. with 
the instrument in adjustiueiit for a pnlariziitioli angle of 
10 deg , for example, the observer Can instantly adjust 
so as to have enough light to make a reading witli the 
darkest sugars (with corresponding low sruslliillty, suit- 
able for siicii grades) nr he ciiii iidjiisl for testing high- 
grade sugars with a seusihllltv exceeding Hint of any 
ordinary saeehurlnicter. In iiieHsiiring rointlons with 
the greatest jmssihle aceuraev, or vvlieii it is desired to 
make the settings with the least possilili- sliain upon the 
eye, the olisener has only to eliaiige Hie jiolarizoHon 
angle iiiiHI he has just sufficient light to match the two 
halves of the field; and he then has for his eye an Instru- 
ment so adjusted ns to give Hie maximum seusihllltv 
for making the artting, no matter what the eharacter 
of the sulistance the rotation of which is lirlng menaiired. 

OTHE* SrSarTANCFS TESTru EV rOIAKTMBTHY 

Many other sulistancrs besides sugars are nptleallv 
active and are HiercforC tested by polurimetry, siieeinlly 
adapted forma of the poiariscope liclng cniploved Among 
these substances are oils, camphor, and eertam ehrmieal 
salts. The polariseopc test also serves to iHstiiigiilsIi cer- 
tain Rulistanees of natural origin from subsliinees made 
synthetically to compete with them in jirlce. \n example 
Is methyl salievlntr, which when sviiHietieallj prepared 
has the eharaeterlsHc odor and the ideiiHial 1 la-mlcal 
composition of oil of wlntergreen. 

A Labormtoiy of Therapeutical Chemistry 

I T ha* lieen decided to install n laiioralory at the 
Pasteur Institute at I'aris to la- devoted to research in 
therapeutical chemistry. It will iie aader the direction of 
Prof, E. Founieau, a scientist of oonsidemlile note, who 
has been occupied with experinientnl work for a number 
of years past. His discovery of stovaine in 1WH, which 
is a local annsthctic of great value, attracted much at- 
leoUon. 
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Recent Aeronautic Progress 

A New Grerman Airship and the Voisin, 


A Huge Nrni'rigid Ainhip 

A K ainhJp has Jnst b«pn complrtod and tested, which, 
equaling the IteppeUns in site and general arrange- 
ment, 1 h built without any stiffening frame. All the 
weight thus saved is put into additional prupelliiig power, 
and as the airship has very nearly as sliglit a drug from 
its rigging os a rigid Zeppelin, and a total of 500 horse- 
power as against 160 of the “Zeppelin I.," it 
should show phenomenal speed, its large size 
— 190 meters (30S.7 feet) length, 13 meters 
(49.65 feet) beam, and 13,500 cubic meters 
(476,739 cubic feet) displacement — makes 
necessary a slender-shaped enielo])e (like that 
used in the big new Lebaudy non-rigid dirig- 
ible “Morning Post”), because even the nat- 
ural static pressure of the gas against the 
back of the envelope, due to the greater “head” 
of gas that results from a larger beam, acts 
like (I stiffening backbone. The “Krell I" is best 
desrrilK-d as a “non-rigid Zeppelin.” She takes 
iwr name from her designer, the dlrrelor of 
the Sleinens-Schuckert works In Berlin. The 
ship was building for two years and the en- 
velope liad at one time to be completely re- 
constructed after weakness had developed. 

The “Krell 1” shows clearly how much 
strength a Zeppelin derives from the mere 
pressure of the gas — quite apart from the rig- 
idity of its frame. Tiiern Is the same long pas- 
sageway of triangular cross-seetion running 
almost the wlmle length of the sliip under the 
hull, Init in this cose It is made of cloth with- - 
out any stanchions, the only rigid part being 
llie flooring. Yet it feels hunlly less solid, and 
not only provides rommunication Itetwecn the 
ears, but also houses the water ballast tanks 
and fuel and oil tanks, helping to distribute 
the load over the siilp’s entire length. The 
three cars differ from those of the "Deutsch- 
land” (counting tlie passenger csliln os a car) 
only in that the "captain’s bridge” has been 
moved from th«> forward car to the center car, 
and thus spare has been gained to carry two . 
motors in the front car us well as in the rear 
one. However, the propellers being mounted 
on tile I'urs and not on the flcxllilo hull, and 
there being no long transmissions, more pro- j 
pellers esn he provided. There ere three at 
each car, or six altogetlier. In each of tlie 
engine cars, one 195-hor8e-power motor drives 
two Iwo-bloded propellers, mounted on out- 
riggers on the side, and the other motor of 
the same power drives one four-bladed screw 
mountcil directly on the elongated motor shaft 
behind each can that Is. supported by a “pyra- 
mid” of steel tulies. 

The two engine cars arc so far apart that 
ho appreciable Interference seems to result 
from this simple and happy arrangement, espe- 
cially as the center car is — aUo following Zep- 
pelin’s practice — raised to the level of the 
outer ones. 

In a flexible airship of such size the nir- 
blowlng blowers for maintaining the air pres- 
sure In the hallonttUi are quite large. The 
center ear has been set apart for these, and 
there are two motors, each of 25 liorse-power, 
to drive them. One motor only is used, the 
otlier remaining In reserve, I'he ears, are only 
slightly lower under the passageway tlian in 
the “Deutschland.” The short siis|ieiislnii ropes 
are fastened to the cloth of the passagewsy. 

But several auxiliary rojics are led up directly 
to tlie rnvekipc, to whicii tlicy arc attached, 
after the Parseval practice, with layers of 
“bands” or “patches” of ••loth, sewn to the 
envelope. Horizontal rudders, copied from 
those of Zeppelin, Imt niueli smiillrr ami 
mounted on the sides of the passugeuiiy, and 
not dlrc<-tlv on the hull, are nlioTe the front 
and th" rear car, and tliere is also a horixontal 
propi'ller, moimted under the flour of the cen- 
ter I'ar, to 1 h- driven in emergencies by the 
reserve motor in order to help in enforcing a 
steady level hf flight uguiiisl the variahle lift 
of the gas. Commuiucallnn between the motor 
cars and the passageway is liy liulders, ex- 
actly os with Zeppelin. Tlie mighty vertical 
rudder, however, is more or less ciqiird from (lie “Clem- 
ent-Bayard II.” It is like a Venetian blind with live 
slats, and is mounted just liclow the slender, swect-lmed 
stern by a special tubular framework tliat is secured to 
the cloth of the hull with "patches” exactly as the rudder 
rods are fastened in the Parseials. 'I'he curs are also 
surrounded by a frame resembling tlie liars of a cage. 


The MUItarj Voiein Biplene 

r HE Volsin Brothers have lately brought out g nnr 
light-weight biplane Intmided primarily for mlUtOlty 
le, in wlUch the front horioontal rudder, or elevator^ ]uu 
en dispensed with, and the seats for two men have IMa 


or oMWiMlnig of ^ moebitM. Xlilf tiiliii« li nDhrithcI 
in l^pe, givw tiw mliiiiiiHutt 
nnr 1)10 nerophuio li noanM on two 
Itow wtre,»ho«ls. located below H w/ to l o g ei w te 
vltoa colled 'Wtre eprlngs to Uke ' 

Wa l^>rwe<n%-tndlned tubes nmntdg i 



located side by side in the covered forwardly-projecting of Itit) i|od$‘ breoe tUi chouU In • WlttMjh* ’ 

l<ody that has been used on all VoUln machines. each end Of the lower plane are (eniseivMlhuMWlS^K 

the shock in cose thO mecfaloe 
lug. Tiuy ikids of findhur 
at the rear end qf the fnuie , 

toll. TMi is « single aurfeOn 
above the single verttcel nid«r ft 
and extreme end of the TWrw«rd]gMni||)e^ , 
framework. Indlned braces from m iMitiom 
Of the frame hold the regr ^ tiic ^ 
rtgl^ so that thO horioontMl ru£l«r c«0 biyiA 
oboot lb Thu nid^ coialats Of g hfitged 
tap gdtit gporatlng wWe rairateg a vw- 
tiotl kver attached to Its front olj^ 
wires oonneet with thg dnpitente eontrol wheeb 
In the body gt the front A f»rw«k»dHijna4i|gck- 
ward movement of the oontrol whedm adifch 
eve gttadiod to posts pivoted at their bottibn 
ends, operates the hortsontol rudder. By turn- 
ing the wheels, the avigtors con Wm* the 
■Ingle vertical rudder, while hy pushing pedab. 
they can pull down on the oOei^ii, or Wged 
fla^ in case the machine Ups to one side or 
the other. 

In addition to placing the seats for the avia- 
tors well in advance of the planes, the designers 
Thonew‘<KMlIL*’gtnhipoftlM8iom«iH.S«hMlMrtpkoiMisldtmk of this new biplane have moved the Onome 

tootor forward to a position above the oontor 
iff the lower plane. This haa made necessary 
the use of a separate shaft oxtendit^ hock 
fhns the motor to the two-bh^ aii^nlani 
propdlor. The Voislns have used such a pro- 
peller from the starb and they still believe 
it preferable to one of wood. The Modes of 
laialnated aluminium are preosed gnd riveted 
' to steel tubes which woik In a slotted hub 
in. shefa 0 way that the on^ of the blades, 
and egtpMqmmtly the pitch of the nropdler. 

^ while In illghb 

1 St arrangement of the seats 

"A'WllPiW** wheels, the new Volsin 

mflmw Aft boon found on excellent one for 
. the 'toattilAg of pupils. It has been found 
posslbile to lnttruct a tyro so that he can make 
iatll|fsdtory flights. Including turns, after but 
Are fesfont. That the machine has a consid- 
erable 'degree of inherent stability con be seen 
from Bie photograph which shows M. Anselme 
Msirhal flying with his hands off the control 
•••wl and raised In the air. The new machine 
knn^off tbamt^ool wk^ but 173 

feet along the ground, whereupon It Will rise 
In the air at on angle of 80 degrees, whUe 
Carrying a normal load of 930 kilograms 
(331.13 pounds) of useful wdghb or under a 
loading of 31/* pounds per square foot The 
maximum load that can be carried Is con- 
siderably greater than this. On account of Its 
considerable weight-carrying ability, this new 
Volsin biplane can be nsM for bomb dropping, 
or for the carrying of psoiengers. The mov- 
ing of the center of gravity of the machine so 
far forward has token practically all wei{dd 
off the tail. As a consequence this is prac- 
tically flat and sob if anything, at g negative 
angle when the machine Is fai illghb 
The chief advaniage of the steel tube «m- 
stmctlon is that the machine ean readily be 
dismounted and pa<ked In two boxes of I76A 
ond 317.8 cubic feet capacity. The time in- 
quired to reassemble it Is not move than a 
couple of hours. 

In connection with tiie problgm of auto- 
lUatic stahUtty, It Is Interesting to note that 
Ueob I>unn% of iBnglaod, has succeeded in 
Obtaining sudi exoeUent fore-and-aft stohUlty 
with Ms peculiar V-Shoped bijdang that he' 
has flown in for several niiwteB, snd 

z NSW Ais*^ «ND A FBZNOB Bipi.ini 

wttiMrat the pflot having to steer It. Tm it 
The dimensions of this new biplane are 11 metors (88.09 con he SMU tbat c&islderatde profresa k hokm tosAs 1 m 

fret) spread, lOJi meters (»A4 feet) over all Im^b, and tik dtrsCftiOU *» attlomatieotijr Stgbie 

38 square meters (409.03 square tiel) totol nipporthig 

surface. W'ith the Gnome motor, ^ wdght eomplete k r;i;^KlC PASKiB, a chofegr udto has igSeMtiy .httlll g 

400 kilograms (891 Jk pounds). .. T CiiittllMinM ^ M and ngds a gMhw M 

The parallel planes, of equal length, are 9% fegt la Wtigeit Mbkola, white praiBt|Slltg id BridjjMOW Qi^ 

width. Attached to tW rear edge at the outer rads of M •» iwMMtioB fltghb Itott #lh a gsrtoto 



Side view of prow, ohowtnt dupHento OMtrol ffkeob. 

A NEW AIKSHIP AND A PRINCE BIPLAMB 

The dimensions of this new biplane are 11 metors (88.09 
feet) spread, lOJI meters (»A4 feet) over all Imvth, and 
38 square meters (409.03 square tiel) totol Supporth^ 
surface. With the Gnome motor, tile wdght eomplete js 
400 kilograms (891Jk pounds). 

The parallel planes, of equal length, are 9% fott la 
width. Attached to the rear edge at the outer ends of 
the uppernmt plane are two very large Maffed IF 


ekmgated untU It resembles a Zeppelin, l.lunt in front aUerons. These toper snd diminish ra 
and sharp in tlie rear. The "Krell I” seenu a craft of widtli from thslr center point to their 




wonderful possibilities. It has mode m far a couple of center of the moCMne, the tamer rads bsteg aboati'lNtil, ’«&iitoS«tiW 


slwrt and cautious thou|^ Successful ascensions. The' the width df the outer eads. The upr^htg 

Arst trips were made without ohy stabilising planes in main pianeg os wcU os the body frame 

the reaji ax there was then ao intention of running at framework extending hade of .toe main pted 

liigb speed, and the stabiliaen eould be dispensed tmrting the tell, kre atotie of akkrl stsiti |i 

wlUv gives greet straagtti aigl pesadts a| tiw 












The Heavens in March 

Our Monthly Astronomical Page 

By Henry Norris Russell, Ph.D. 


lOS pnbleHM wia* which modem 
«f«tHmom)r h»B to dMl »re as varied 
as the heavenly bodies. For the last 
two months we have discussed re. 
eeot advances In the knowlediie of 
iiettahi stellar systems. At this time 
It may be of Interest to turn to 
qOite a different problem, that of the 
origin of comets, of which a very 
intoresthmi lUseussion has recently been given by Prof. 
StrUdgifeii, of Colpeinhajpsn. 

Use point at issue isi Are the comets members of our 
solar system or visitors from outer space t Certain 
cometSi a^ os HaUefs, which move in elliptical orbits 
and retinm to the sun at definite intervals, obviously 
belong to toe former class. But for the majority of 
comets tte SHwatlon is less obvioua It must Iw remcin- 
licred ttot a comet may move In any one of three kinds 
of Orbit i an elilpse, perhaps 
very ton* and narrow, but 
dosed end returning lo the 
sun* a parabola, whose 
branches atong which the 
comet approaches or re- 
cedes. become ever more 
nearly paraBd, bnt never ao- 
tuaUf meet* or a hyperbdia, 
whose branches diverge even 
more wMely, like two lines 
drawn in different dlree- 
tions. In the first case the 
comet wlB return to the 
sun; In the others It will 
never do so. 

The second or parabolic 
form of orbit is a transition 
between the other two. 

Now, most comets move 
in orbits veiy near this 
transittonal form, ao that 
long and accurate series of 
obsMvationa and careful 
calculations, are necessary 
to toil whetlwr they may be 
rapected to return to the 
sun, after thousands of 
years, or to go off into space 
and leave us forever. Tills 
Is not the worst of it. The 
planets are forever attract- 
ing the comet, and by their 
Influence modify its orbit 
When a comet moving in 
a parabdic orbit passes 
near a planet (especially 
the masaive Jupiter) its at- 
traction may tend to slow 
its motion. In this case the 
orbit will became an ellipse, 
and the comet will return 
at regular Intervals (unless, 

Indeed, another encounter 
with a planet changes its 
orbit), If, on the other 
hand, the comet’s motion is 
accelerated. It will pass off 
in a hyperboUe path, never 
to return. 

Of the comets wlwse 
orbits have been accurately 
calculated, the majority 
move in tong elllpaes, but 
a tew in orbits distinctly 

hyperiMlM, The question then arises i Have the dUplIcoi 
orbits been produced by the retarding action of planetary 
altraoUon on oomets which originally approached our sys. 
tern to hyperbolas, from without, or is the reverse true, 
and M« toe few fjbserved hyperbolic orWts the resuito of 
aeeeleratlon of the motion of ocoMts whose path would 
otoerWUe have been ellipHcalf 

It myft sem M if tto fact that the toajority of the 
cooseu ohservad mdue in eUlpses^ghowed that such orbits 
vealiy pipdeHdnatet but this neidetoi the circumstance 
thait m fWptie empeh retoWtog regularly. Will be counted 
reiktotodto, toll A hypettoWc emuirt o»ly once. The ques- 
tom tost toptly he answered only 1^ detailed and laborious 
eeWe^to eseh ttoUriduel case. 

■Sum tor oO toe comets which, when 

iwmest m tobtod to dtottoetiy hyperbolic orMts. 
(itoPi;he«itoad« by end tadeptodently by the 

S ft. to e«*y case It has been 

toktotoe). awt is, known 

of « comet's 


standpoint, obviously bdong to the sun’s domain. 

The apparently exceptional cases are those when we 
observe a comet in process of loss to the system to whicli 
it previously belonged, fleeing away into space by a con- 
spiracy of planetary and solar attractions, and lost to us 
forever. There is, of course, some siuall chance that such 
a comet may pass near some other system, and lie cap- 
tured there, and alio that one system sliould pick up wmie 
such outcast from another family; but the liiterplaiietary 
8]iaees are so small. In comparison with the vaster void 
whioh surrounds tlwm, that It is no wonder that no siidi 
visitor has passed within our range in the few centuries 
during whirii the heavens have been studied well enough 
to enable us to distinguish It If it came. 

riU HBAVKMa 

Turning to our map, we find the twins Castor and 
Pollux almost overhead. To the west and southwest are 
the familiar forms of Taurus, Orion and Canis Major. 




of the pole, and Cephrus and Cassiopeia on the left, 
Andromeda and Aries are setting in the northwest and 
west with Perseus above llieiii, and Aiirega still higher. 

Saturn, very low in tlie west, is the onli planet visible 
to the unaided eye. 

TUB PI.ANItTS. 

Mercury is morning star until Oie 30tli. and evening 
star afterward. He may perhaps lie seen In tlie twi- 
light during tlie first few days of the month, hut later will 
be invisible. 

Venus is splendid as the rvrniiig star, and Is liirreas- 
Ingly ooiisph iiniis, setting at TiSg on the 1st. but not till 
on the :11st. 

Mars is morning star in Cajirlcornus. rising alanit 4. 
A. M. on the lith. 

Jiijilter is in Libra, and rises at II P. M. on the 1st 
and 9 P. M. on the 31il. On tlie 37th he Is a little over 
1 deg. north of the wide double star Alpha Librae, 
forming a very pretty group 
for a field glass, nr iiettcr, 
a small telescope .Saturn is 


ting nt alanit 10 P. M. at the 
la-giiiiiliig of the mnnih, and 
H 1.^ I’. M. at its elosc. He 
is in ennjunctinn with 
Venus on tlie SOtli, not very 
close l»y. 

Ifraniis Is morning star. 
On the lltli he i.s In eon- 
junelloii with Mars, being 
31 mill, north of him. If 
the jilanets were only vis- 
ible at a ponvenienl hour of 
llir uight. this would he a 
very good time lo find the 
fainter of the two. 

Neptune is In Gemini, 
visible telescopically all 
throiigli the evening. 

The moon is in her first 
quarter at fi P, M on the 
7th, full at 7 P, M, on the 
Util, ill lier last quarter at 
the same hour on the 39d, 
and new at 7 A. M. on the 
iWlli She is nearest us on 
tlie 8lh, and farthest away 
on the Slat. 

In her elreiiit of the 
heavens she passes ^'enus 
on tlie 3d, .Saturn nn the ith, 
Neptune on the lOth, Jujj- 
Iter on tlw 19th, Mars on 
the 3Mh, Uranus nn the 
3jth, and Mrreury on the 
36lh. 

At 1 P. M. on the 21st, 
tlie sun crosses the eelestial 
equator, passing through tlie 
venial equinox, and, in the 
language of the almanacs, 
“Spring commences.” 




NIGHT SSTj raBHUARY AND MARCH 

Far in the south, onty partly above pur liorison, is the vast 
southern Consiella^iHi Arf^ .llhr ship which bore Jason 
and his oomradeS on one qf the most romantic adventures 
of classieaT ktbry,, TWX' odkuhdlatlnn, so unfavorably 
placed for our lto%, is fhe wrgast In the limvens, con- 
taining 1» atom vMUcrtq the lUked eye (Draco follow- 
ing with M). Indeed, it Is so big that, to facilitate 
reference to stars within It, it has been divided into thre<- 
parto—Puppis, the stem; Carina, the keel, and Vela, the 
saiU; whose relative positions may he seen in our 
initial. Huge as it is. It represents hut half the ship, 
the prow being missing, as the corresponding space Is <n'- 
cupied by parts of the Centaur and the Southern Cross. 

Its brightest star, Canopus, UeS but S7% deg. from the 
south pole of the heavens, and Its greatest altitude (In 
degrees) above the southern horiaoii, may lie found by 
subtracting the observer’s latitude frmn this ninnbrr. It 
is hardly vlslbto at all In Virginia, ami ran be i«>en well 
clear of the horiaon only in the States bordering on the 
Gulf or on odv gWithem boundary. There can lie no dlill- 
culty about identifying It an It Is second only to Sirius, 
and twice as bright ■* ehy *tor in the heavens. It 
is almost due south of Sirius, and ean best be seen about 
half an hour before the latter emirs the meridian. 

In toe soutlieaat w« now see more than half the un- 
gainly length of Hydea, and Corvus and Virgo are 
rising. IM Is writ up to toe east, Bootes Is on tlw north- 
eastern hortow, and between the two Is the diffuse star- 
etoster «f BereitoK’O Hair. The Oreat Bear is high to 
ito ©nwo Vm Minor are on the right 


Current Supplement 


No. 18.36, Mr. Carl G. 
Seliwallie diseusscs one of 
tla" most miKUiuierstniHl sub- 
si aiiees in the world, and 
gives (I vast Biiiomil of InformaHon of a most liilerest- 
ing kind— Frank ('. Perkins eontriliiitcs an illustrated 
iirllclc on mndrni German police call and fire alarm 
systems. -If the iniinufarturer has any doulil of the 
value of illuminating engineering to him, he has hut 
to read an article on that subjeet by Mr. V. It. I.an- 
slngh. — A rrmarkalile Rpa;;ish mining concrete pier is de- 
srrihed and Illustrated. — Mr. George .1. Jones writes In- 
structively on blue-printlug by machinery. — A nation 
that spends as much every year for elect rieitv as it does 
for liread may well entertain sentiments of reverence 
toward Its jdnneers in the electrical arts. One of these 
is Thomas Davenjiort, of whom Mr. T roininerford 
Martin writes appreciatively —During the last few years 
the researclies of eminent astronomers have llirown a 
flood of light upon some of the most rrcondlle prolilrms. 
These are treat^ bv Mr, F. W. Hrnckel under the liead- 
Ing “New Methods of Astronomy " Although astronomy 
from the earliest times has been enthiisiastieally studied, 
very few knew anything definite alanit the nature and 
metoods of work at an observatory. Tliese Mr. C. H. 
Gingrich tells about in an article entitled “The Determin- 
ation of Standard Time.” 


Adless telegraph station at the Kiffel Tower is nearing 
completion, and it is hoped that direct communication can 
lie established by this means between Paris and New 
York aitC Canada. Already messages have been trans- 
mitted from Paris to Tunis and other points In Africa. 
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Science in the Current Peiti&iicals 

In this Department the Reader will find Brief Abstracts of Interestiiig Artides Appearing in ContTOpon^y 

Periodicals at Home and Abn»d 

■M «Mr one «fe niMlly ftttii tt «HMI 
mu wputuiu or *wbte tgratglMW*, 
be mm withput dMIcuhy, aie ^ 

be uMa In mMbg and wHting. 
of iBVahed vWm which wrt ffaaUy hiMikitthd fta^ 
lar cwiciae comUiMd wiiJi pepper mfracWnc wnwitian. 
When enly onr c^e Is thus aiaeted the nnaiaiide b 
useful. One-eyed patients (and an afteaMlbifly ]M|h 
praportion of humanity Is oiiMyed in the leaae of 
poaaeasing onty one good eye) nsully find gtoMclei 
more eonveoient than spectacles or douMe eye-g l a a iW i ns 
the second dtass Is only an anneyenoe. 

Meat, though not aU, of Ihe advantages of thr simple 
monocle are poaaesaed, wkilo its defects are nwaMadi hy 
the monocular pioM-oes, which li simply an ntdinary 
pMe*-Ms wMh one lens removed. The frame nraSt be eo 
constructed that ft wIU hold the single glass seeundy In 
plare without the tndsneing acthm of the other gisaa. 
The American frame, in wMcfa the nose is danqjMd be- 
tween two plates of metal or horn preesed against its 
sides, is the most suitable t,v)ie. A manoeular pfnee-nas 
it illustrated at the bottom of Fig. 9. Its use requires 
no practice, and produces no distortion and very Uttle 
change bi the appearance of the faee, as Is evident from 
the right-hand Illustration of Fig. L 


Nebulae 

N KBTTLAE piny n prominent part In modern theories 
(it cttMuogony. H<mic regions of the sky nn; almost 
filled with iirbiilr, while in other regions most of the 
stars are crowded together in a relatively small space. 
In st»me parts of tlie Milky Way more than lOO.UOO stars 
have lHM*n photographed iti an area one degree square. The 
millions of stars of onr universe ap|>ear to form a well 
ordered and stalilc system, whos«‘ laws and motions, how- 
ever, arc unknown to us Certain elasses of nebula! show 
a tendency to B\oid the Milky Way. 

'Ilie most )«>rfect ]>tK)togrn|)hs 4if lla- sky that we 
possess, such as the splendid plates made by Keeler ami 
HIti'liev Iti America, and hy Wolf of Heidelberg, show 
a liackgrnnnd of thin base which in places is rondensed 
into distinct neliidoe. These photographs also sImiw that 
nelnilip of a certain tvi>e assemlile in regions remote from 
the Milky Wav and cluster most thickly round its pules. 
The Swedish physicist Arrhenius has recently given a 
verj plausible rx|ilanaiioti of this peculiar arrangement. 
It Is now regarded as proved that Ihe snli possesses, in 
addition to its attraction, a repulsive force, which is ex- 
erted hy means of the solar radiation and is called rndia- 
Uon pressure. This pressure Is ]iroportiona1 lo Ihe sur- 
face cxjMised to radiation, while the attractive force Is 
proportional to the mass of the attracted liody For 
verj' minute particles of nialtrr, therefore, the repiilRlon 
exceeds tlie attraction, and such particles are repelled 
fmni the siin, Ttic tails nf comets, which are always di- 
rected awav from the sun. are liellevcd to lie streams of 
Midi particles detadled from the head and driven away 
hy radiation pressure Tla' multitude of fixed stars most 
exert a similar radiation pressure on nelnilar matter and 
coHiiiical dust, and coiisripiriitly this matter is repelled 
from the )ilaiu' of tlie Milky Wav, where stars are thick- 
est, and aiTunndatcs in ndiniie at the poles of the Milky 
Way, where there are few stars 

Wlien Ilerschel was ciiidlnnuilv Increasing the sloe of 
Ids telescopes and, with cacli Increase, resolving more 
nebulir Into eliisiers of dlstinet stars, it was assumed that 
all iielmlop were really slur dusters, and would lie resolved 
wUh the still more powerful instruments of the future. 
The sjieelroseotK', however, disiidled this idea, 

.Sir William Huggins, the recently deceased pioneer in 
stellar physics, discovered in ISfit that the spectra of 
some nd)ula“ were not eoiilimions, like those of stars and 
star clusters, lint were composed of a few widely separ- 
ated hrlght lines Hence II was inferred that these 
nebula) must lie masses of iiicMnde.»cenf gas. 

At present, Prof. Otto Hoffmann writes in PfomHfuut, 
most stellar physicists are Inclined to donlit the possi- 
bility of the ftidv divided matter of the nebulae being com- 
jnised of incandescent gases. The cause nf the faint light 
which gives the liright line s]icctniiii Is not known with 
eertaliily. It may be due to rudloaetlve emanations. Ac- 
cording to .Sdieiner, the eolllsion of two molecules mov- 
ing with great individual velocities may produce light, 
accompanied iiy great elevation of temperature, but the 
production of such effects in tlic very sparccly distriliiited 
and intensely cnld nebular matter is hardly coiicelvalilc. 
Tlie hreiidth of the great ncluda in Orion must be at 
least four thousand 

times greater than the 
distance of the planet 
Neptune from the sun 
As this iieliula ))ro- 
diiees no pcrccptililc 

effect on the motions 
nf tlw nearest stars, its 
mass must he very 
siiiall Hence the mat- 

ter wliich cninfioscs the 
ncliiila must lie very 

niucli less dense than 
ihal nf anv “lacmmi" 
ilial I an lie ]irodiiccd 
In ihe pliisical lalmra- 
torv 


structure by the obUque adlisten of two ateMi, eraaiB« 
the violent eruption of two streams of matter whleii as- 
sume a spiral form in consequence of the rotation and 
attraction of the oollldtng and coaleaclng masaea. Some 
spiral nebulc distinctly i^w these two streams. 

For the present, however, all theories of the origin and 
structure of the universe must be regarded as pure specu- 
lation. The most plauaible hypothesis is in turn aiie- 
ceeded iiy another, and no man can predict that the true 
one will be found. 

A Subfftitute for the llonode 

T he monocle la a venerable Institution. The use of 
siicctacles did not become common until near the 
close of the fifteenth century, but throughewt that cen- 
tury a reading lens provided with a long handle was uaed 



very generotly by etderfy persons. Thk implement was 
callnl, at first, a manoele (band eye-ffMa),, afterward a 
inonocle (single eyc-gloss). Long after thks period oma- 
niental monocles of this type were carried, Ukc the mod- 
ern double lorgnettes, by kUUcs and genttemen of fasMon, 
and employed chiefly to emphasise a haughty stare, and 
they have recently renippea^ us substitutes for double 
lorgnettes. 

The fashion of wearing a monocle held In place by the 
muscles surrounding the eye h) of uncertain cflgln. Dr. 
Oppenheimer, whow discussion of the subject in i>ls 
Umurham forms the basis of this article, concludes that 
Ihe custom Is nut many generations old. The ridledle 
which was cast upon the wearers of spectacles and ijyc- 
giasscs, before the- utility and need of those aMt to sight 
liecaiiie generally rreognised, seems now to be concen- 
trated upon the monocle, and not without reason. The 
conclusive facial distortion and peculiar appearance of 
the eye caused by the monocle (Fig. 1, left)* and especi- 
ally the fact that !t la used only by members of the 
“higher classes,’* and often, obvioualy, through sheer fop- 
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Iluilt of Mich exceed- 
liigli idientistetl maMcr 
remains iri enlgmn. 
like the ctiise of thi 
liehuliir light In those 
lichula* that show coii- 
timiniis speetra, like 
those of the btars, the 

priKeSS of development is more e.isllv comprehended. To 
this class lielong tin- neoulu- of spiral slnielurc, ineliidiiig 
the nehiila in Andromeda, the inosl striking in apjiear- 
am-e of all nelmlui. Aeeording to Prof Ultchey, the 
spiral nehuhr cimtaln great innniicrs of star-like eon- 
ilensatloiis, or nebulous stars, which are pussllily stars in 
prcKTss of formation. These are hiterniingled with 
streams and patches of nebular matter. 

Keeler. wIhj devoted es])cclal attention lo this subject, 
esttniatwl Hie number of gpirali nebula* at several hun- 
dred thousands ’These nebular exhibit the Initial stage 
of forghtlon of new worlds on a stiipi-ndons scale, and 
have themselves Iwen produced by the destriletion of 
former suns. Prof. Chamberlin explains their spiral 



How and Why Do Lnvea Fall ? 

T ttE egiisea of the autumnal leaf-fall are dlacnsKd In 
an intereatlng review of the present atatna of this 
prolilem of botanical science published In a recent num- 
ber of fneffiiedge by G. 8. Boulger. Tlte author aaya, 
in partt 

It we look at the question of leaf-fall from the point’ 
of view of the aystematlc botanist, we find that the lower 
■ad simpler types of lesves do not fall. The primitive 
kaves of moakes have no articulation at their baaei the 
daborafriy-divlded fronds of most tree ferns wither and 
hang their dead stalks downward from the stem) thr 
needles of conifers wither similarly, generally after being 
several years on the tree; and the simple shMthing leaves 
of most Monocotyledons have not so perfect a aystero 
of articulation as we find In the Dicotyledons, esp^aUy 
those with compound leaves. 

A thoughUeas, unobservant ooncinsion would be that 
the leaf dies, and consequently then falls off) but this 
is far from Itelng the case. Frrparationa may be- 
gin tor the fall of the leaf almost as soon as It la formed; 
and In many cases the leaf is moist and Its rells fairly 
Inflated wh^i it falls. In IHM) Dr. Inman, in a paper 
eomronnicated to the Literary and PMlosapMral Society 
of iJvcrpool, described nn inward rxtension of the ijork 
of the bark and disruption taking place through coUular 
tissue external to this corky layer, from without in- 
wards. 

“The provision for the separation,” he writes, “being 
ones complete, it requires little to effect It; a desiccation 
of one side of the leaf stalk, by causing an effort of 
torsion, will readily break through the small remains of 
the flbro-vaacular bundlrs) nr the Increased alar of the 
roming leaf laid will snsp them; or. If these causes are 
not In operation, a gust of wind, a heavy shower, or 
even the simple weight 
nf the lamina, will be 
enough to disrupt the 
small connectiom and 
send the autcldai mem- 
Iwr to its grave. Such 
Is the Matory of the 
fall of the leaf. We 
have found that |t is 
not on accidental oc- 
currence, arising simply 
from the Viotasttu^ 
nf temperature «nd the 
tike, but a regular and 
vital ■ ■ 
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THE CAUSE OF FALLING LBAVU 

jHTy. have brought the monode Into discredit with the 
general pithlic. 

This result, Dr. Oppenheimer tUnks, Is greatly to he 
deplored, for the monocle poasessos certain odvOBta{|ta 
uver other eye-glasses and speetkolea. ThenretlcaUy, In- 
deed. the monocle Is the Ided eye-glaaa, and, if jlt 'wqre 
possible to 'wear a monode In eMh ej ‘ * ' 

rye-gUsMM' of the pfaes-ass type wwil 
The afanpJq monocle nrits little, needs no 
if {woperly fitted to the eye, la easlty Irtpt in 


first formation of the 
organ, and ta completed 
onfy when that ta no 
tonger uaefqlt hod we 
cannot help admlrfaig 
the wonderful pro- 
vision that haals the 
wound ovep before It b 


affords ■ covering 
fMfte attnqspherje changes befoca the part mm he snh- 
jeeted to tfi^” 

tn IflW von Mold, tfae lUnstrlons fopudar of the 
odt iksbiTi chanced fo spoM hb etttnan fit 

hshM^ so observed the swooesslee fsU Of ^ ^ 

late end ‘the ksf stalk to <ik..|a«teiiu^ 
wmodsiMif . #ith the comwiiiate . .of. Ms .lahanihav 
hsni ,ffa 'f---" 


! snperfiiiquc* Mwi ,Hia 'IwtwiLthetw toaa-,ofminfc-‘aiteiadir,'srt>mdild^ 
repMrs. and^ through % «*»<»«' at the ' M . 

In^ctetaM .SeFtnfiWitv ImnMdteldy 


The passible apifiicallem of the 
numerous than b bommonly supposed 
person who for any TCOsen Is 
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ar «dliU)r miffkoe, «nd eonUined 
It I*, In ffcct, 

flM ;« w«r t«>m ‘^fwemdnff mwtetam.* Von Mofal 
ji#;)lll^ll>iiH tfW' teJWt nf «e!H« in tbe abtciis Ufcr, 
Spil tn mift >1^ while be fhoagbt that 

hunnes mrt broken meehanlcally by 
^ Uw bMe end the stndn of wind and rain, 
ie Mktfnnl. haWnr. that the fait of the leafleta be- 
'i|aiiwllie!‘)lTO and doth of October, and the anbaequent 
of ^ petMea w«a independent of the code layer 
•mniiiad at laaat a month Mitre. Thia eoric layer, in fact, 
hi nM fMmbd tn advance in tboae fema which are deddu- 

S M baMih ellil or moat oaka. Von Mohl alao noticed 
vAm leawea feH auddenly, after an antumn froat, a 
lllin laynr of tee had formed in the drllcate sappy cella 
of Ho ahaeiaa layer, tom edl eraQa evidencing the vio- 
kmee of dlaropthm. 

In INBk Jottna Sacha traced the gradual removal of the 
contanta of the leaf cella. The protoplasm and nneli-t 
are diasabrnd, the chlorophyl gnmnlea became disinte- 
grated, the starch dlaappeara, leaving only the few yel- 
low ftaaolea, or the reddened cell aap, which produc-e 
oOr antnom tintai While starch, potash and phmphoric 
acid travel down the leaf stalks to be stored up in the 
tvdga, and only the waste of end products of metabolism, 
efleitim mmlate crystals, resins and aUcatoida remain to 
be dirown elf with the MUng leaves. 

In 1W9 MM. Ouignard and Van Tieghem returned to 
the atu^fy of Gpmnoeladut; but began tiielr investigation 
In the middle of June. They found that no cork Is 
(Ul^ at the base of the leaflets. It is net worth white 
to heal the wound on the leaf stalk which is Itself to 
fall In a day or so. The snberised layer was formed at 
the baC3 of the main petiole by the middk: of June) then 
a layer of meristem, the "phellogen” br cork cambium, 
originates below it and the absdsa layer above it, before 
the end of June. Thia layer spreads inwards from the 
efiideml* through the cellular tissue of the bast and 
iraod bundles. It consists not of two, but of three, layers 
of ceHa, of which the middle row is absorbed. The two 
remaining rows, still living ahd turgid, swell outward 
with nnmdcd surfaces, and so create a strain which snaps 
the Itoers and vessels. These observers also induced leaf 
feH artifldally at midsummer, by plaeing a cut branch In 
a box fllied with moist air, and thry found that after the 
fall of the leaf the cellular tissue of the vascular bun- 
dles whose ends are exposed on tlie leaf scar hetsimrs 
** 100111100110 ," 1. e., undergoes cell division, forms cork, 
and penetrates and fills up the ends of tlw vessels. 

It Is well to bear In mind that prolonged drought will 
Induce leaf-fall much as does a frost, and that a layer of 
cork Is formed below the pricfcles on old atoms of rose or 
bramble, and below twi^ In some plants wUch shed 
these branches ai) others shed their leaves. On the other 
band. If a branch be broken through early In summer. Its 
leaves wither but do not fait, no absciss layer being 
fonned. Coppiced oaks or the clipped beeches and hom- 
beiuns in the hedges of nursery gardens also retain their 
leaves, as if the energy and material used up In the 
famathm of callus to heal tlw wounds caused by pruning 
knife or shears left none for the formation of the usual 
absi^s layers. 

Slvery oise must liave noticed the successive fall of the 
leaflets and the leaf stalks In the ash or horse chestnut, 
the thick-ended petioles being aptly known by children 
as "bones,” since they ore by no means unlike the Icg- 
bOnes of birds. There is, however, another Interesting 
little polut In connection with leaf foil which is, pcrhiijis, 
less familiar, aud witich is well illustrated In tlie photo- 
graphs, by Mr. Johnson, of Tunbridge Wells, from which 
our pictures have been prei>ared. This Is the order In 
which the leaves fall from the Iwjg, In the beech this 
is bosipetol, I. e., tins younger leaves at the ai)ex of the 
twigs fall first. In the linden, the poplar, and apparently 
in the majority of trees the fall takes place acropstolly, 
1. e.. the older leaves at the base of the twigs fell flrat. 

The Univene a Meehaniam 

T he point of view defined In Herbert 8pcncrr*B wcll- 
kuosm “formula” forms the starting point and fad- 
ing thouipit of an article pubUsfaed by John Candec Dean 
In Pepalar ^itrooamy- We have selected for quotation 
from this paper a number of passages which seem to be of 
special interest t 

*'Org«nic psagress consists in change from the bomw- 
goncous to the heterogeneous, and the law of organic 
piWgreas b the law of ad progress. It makes no dif- 
ference whether we examine into the development of sn- 
fovemment, commerce, language, literature, art or 
the sidereal heavens, the same ivMntton of the simple Into 
the eoeaplex through eitooessive modlftcatioas will Iw 


If now gmrally admitted l)y the informed that all 
f«tm qf ttvlii^ organisms. Including man, have Iwm 
fmvpd from winttTve forms of Ufa in which there was 
W breidc Jn the oeniliiulty of the process. The orderly 
|^«dmnee in Ufe, nod the struetuse of animals and plants 
laws, and these powerful 

■ « of years exercised su- 
ttvee OT orgenlc evolution. 
Bty teaches us that every 
eaitte. and the entire onl- 
Iim, le ruled by this law. 
heeii edrrisd heyond the 
s tuea ij^ Ihe deepest Vc- 

ffor Algol, 


changes In Its brightness is found in a binary system in 
which a dark body imatler than Algol revolves around it 
in on orbit lytUg edgasrise to ns, so that at each revolu- 
tion Algcd la^wftially eclipsed by the dark star. The 
discovery of a luge number of short period variable stars 
of the Algol type Indicates tliat black stars are very 
numerous, and Sir Robert BeJl expresses the opinion that 
they outnumber the lucid stars. These black bodies arc 
dead Suns that have lost their heat energy by radiation 
and are like clocks that have run down. 

‘‘There is evidence that there Is a regenerative influ- 
ence at work in the creation of new nebiihe by the acci- 
dental collision of stars. This appears to be Katurr's 
method of preventing the Altai dissipation of energy which 
would occur from the gradual cooling of hot bodies and 
the wanning of cool bodies until all matter woiihl br of 
one temperature. Stellar Impact dlffercntUtrs the tcni- 
peraturrs of stars, and thereby prevents nil matter from 
attaining the same thennal U-vel. The mighty machinery 
of the cosmos Is Immtrtnl in Its workings Systems are 
evolved, play their pu U on the greut stage of the uni- 
verse, are scattered ,.>r a time, only to reappear In new 
and equally glorious tonns, CenseJess chauge Is the only 
constant thing in nature. The complete cycle of changes 
carries matter through all its phases, from the simplicity 
of matter In tlie hottest nebula up to the eomplexlty of 
matter in the planets and in the common Earth. 

"When a star suddenly biases forth in n place where 



none had been Observed liefore, the phenomenon is sup- 

C xl to be the result of a eollislon between eelrstial 
les, which may be either bright stars bhick stars, or 
meteoric swarms. There are records of more than Iwrnty 
new flaming stars, some of which were visible In the day- 
time. In November, ISTIf, Tycho observed a star, called 
the Pilgrim, that suddenly appeared in tlie oonstollatlon 
of Cassiopeia, and at once become so hrilliant that it 
could be seen at noonday. Such stars are called JVomr, 
Two notable examples of thlm within recent years are 
Nova Aurlgw of 1803 and Nova Persri of 1901 The 
latter was the most brilliant new star that has apjicared 
since loot. In three days it increased In brightness 95,- 
000 fold, and for a few hours was nearly as bright as 
Sirius. The Writer had the pleasure of observing it when 
near its mort brilliant phase. 

"All now are temporary, and rapidly fade in neb- 
uM. Nova Persel, following the usual course, became In- 
vMhle to the staked eye in six weeks, and its s]>ectram 
soon became nebOlar, So terriflo was the heat evolved 
tliat the gaam expanded outward with a velocity of over 
9,000 mllM a second. Its distance was so great that Its 
light, travrUng wtfii a velocity of 180,000 ndles a second, 
rcMshed us sS«ff a period estimated at 800 years, hence 
the cnUhilon mWit have oteurred about tiie year 1000. 

“AE vltible fixed stats are gaseous suns, and the fall- 


ing together by gravitation into direct impact of two 
such t^ies would probiilily evolve liisufflclcnt beat to 
produce a nebula, unless Die stars originally hud consid- 
erable motion; but if the impact is only partial, so as to 
shear off limited portloiii from each star, this matter 
would suddenly flume forth iiiiii expand into a gaseous 
nebula, while the two scarretl stars wmild continue their 
courses at reduced velocities. Thus parlial Impact gen- 
erally results lu tlie birtli of a llilrd tiody of nebulous 
matter struck off from the meeting stars, and this new 
star with its momentum destroyed rematiis lieliind If 
the amount sheared off equals one-third of flie muss, then 
three bodies of equal mass would result It has lieen esti- 
mated by Biekerton that collisions belweeii stars iiio\- 
lug at the rate of 100 miles a second would produce a 
temperature 100,000 degrees, (kqiending to a certain ex- 
tent on the eleinents contained m the eollidlng IxKlies. 
The runaway star shown as 1830 Grooinliridge, has a mo- 
tion of about two hundreil miles a second 

“It call lie siiowii tliat stars may exi>lode liy near aji- 
proaeh without actual iinpiiet. Tliere is a well eslidilisbed 
law that wiiere a body passes within a certain distaiiee of 
a larger dense body It will he torn into fragments by dif- 
ferential attraction This is called ‘the law of disruptive 
approacli,’ and the limit of the distunre that tlie two 
bodies must approacli In order to jirosiuee disaster is 
called the ‘llorh I.iniit' .Spiral lichula.* are supposed to 
he the result of tlic near passage of two stars and the 
consequent explosive ejection of inatter forming the two 
spiral arms containing nuclei at Irregulur points Prof. 
T. C. rhamherlln has sliown that fhc bursting of the 
smaller Imdy of two stars liy near approacli Is from four 
to six times as imminent ns liy actual eollision lie alsn 
calls atientinn to the fact that the disniplioii of a laaiy 
like llic Earth by near approach, where tlie interior lem- 
perntiire is much alnive the melting point and greatly 
compressed within liy self-grnvili , would cause it to 
burst forth in a limiinoiis body with perimps dispersive 
violener Prof Chanihcrlln furllier sliows how tin- 
meeting of a solid with a gastviiis body, where there Is 
iictiial impart, may produce ii iiehuhi of llie s|iiral form 
Hr saysi The effects of exiilosivc projection combined 
wltli concurrent rotation must oliviously give rise to tlie 
spiral form These should be two clilcf nniis tn the re- 
sulting spiral starling at opposite points of the central 
mass and extending outward to the liiiilts of the spiral. 
The collision of dead suns in which disriiplion by uji- 
proneh prerctled actual impact may jiliiy u part in fonn- 
Ing Irri'gular ncliulu'.’ 

"No eertaiii statemeiit. as to tlir age of ihe Solar Sys- 
tem, can Iki made. Astniinmicrs now sjicak with less ixiii- 
fldenee tlian formerly of ihe age of th<- Sun, liecaina- of 
the discover; of the riulio-actii il\ of matter has ltd to 
the lielipf that it may play an linportaiit pari in tnaiii- 
taining the Sim's effective heat, l-oekyer says tliat tlie 
sun’s speetrinn proves that it has reaehtd an iidvancetl 
stage of devriopmeiil and is now' on the decline by cimiI- 
ing. Its density is apparent!; niiieh grealcr than stars 
of the Algol type, whieli Indicates that the Sun has enn- 
traeled by ismling more than they hat-e, and is therefore 
on tlH‘ downward grade. 

"To aeeoiint for the immense numlier of liright stars, 
some effeelite means of ri'generallon must Is- pnstnlalet). 
No mnlter what time we may assniue for the length of 
life of a star like onr Soil, the whole previous historv 
of the sidereal system iniist have Is-en eom|iariitive1y brief 
to Hceoiint for its jiresenl slatns, without some process of 
renewal By Ihe elsshing of suns the first mists called 
nehula- are evolved, which condense into brIlllHid stars 
and nrganiM'd systems The wreckage of dead suns rr- 
kliulles the heal of matter and gives per)ielulty lo Ihe 
eosinie s;strm Thdess tliere is some process of re- 
Jiiveiiuilon, all lirighl stars wonid slowly lose tlieir heat 
energy, faile to darkness and finally reaeli the tempera- 
ture of liitersli-Iliir space, su|>posed lo lie aboid !50n de- 
grees Mow the rx-m of l''ahrenheit Tlie fuel that ilie 
Ktellar universe lias not altained a slate of Mack re- 
frigcrallon is eonelusive proof of tiie existeiur of ssmie 
proirss of renewal. The general eoneeplioii of evolution 
is Hiitagoiilstie tn rrealimi 'I he creation of inatlcr Is 
iinthiiikahlr, Iweatise the human mind eaimol eoms-ive of 
nothini/ beroniing an object of ennselousiiess 'I’liere is no 
evidence of creation, or even a Iwgiiming of tlie cosmic 
system, nor is tliere promise of an end, tin present is liut 
a plinse of an endless <7ele in an iiiiiiiortal universe. 

“Kceent researches rcganliiig the thpor; of I.afiluir in- 
dienle that some of Its details will require modifleation, 
esiiecittlly those relating to the formation of jdanetH from 
rings detached from tlie eenlral mass of a iielnda Sev- 
eral astronomers now support a theory tliat Ihe solar sys- 
tem W08 evolved from nelnilii of the npnnl form, not- 
ably Professors Chamberlin, Moulton, and .See The nuni- 
lier of spiral neliiilo* within range of I hi teleseo|ie is es- 
timated at about 120,1X10, nil of whii-li may !«• enilirvo 
solar aystrms Among the best known are the spiral nel>- 
uU of Andromeda, the Great Bear, the I.ioii, IV gasiis, 
Virgo and Canes Venatlei. 

“Professor See lius In press ii work on lla- ‘I'Aolution of 
the Stellar .Systems,’ in whidi lie )»resents liis lalesi views 
on the spiral nebula hypothesis lie eiide.ivors to prove 
that the solar system was evolved from i sjnral nebula in 
whleh the matter now forming the plaiiels was not de- 
tached from the Sun, hut was accreted from its spiral 
arms. According to Prof, flee's view, tlie satellites were 
captured liy the planets and not delaehed from the bodies 
around which they revolve The 'Mimui was originally a 
planet revolving aroiiinl flic .‘mn which on nearing tlie 
Earth was captured by gravltatloii, and has since re- 
mained a prisoner of the Earth 

“In applying this theory to distant nelvulse we iniist re- 
member that during the lime llial tlie spirals of a nebula 
are supplying materials for the formation ot tiluiietx, the 
nucleus is ooudensing into a sun, and after the evolutkiii 
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of tlK- pluuctnry tyttem the most powerful MeMopt Would 
duly reveal the rcntral sun m • fixed sUr^ the jdsneti 
too mnall. and their reflected light too weftic to be 

seen. 

“Ether waves were sent out by the Marconi system to 
nirry messages over the sea. Ether waves sent out by 
thi stars l>ring messages to every part of the world The 
stellar receiving instrument empl^ed is called the aper- 
troseojw. The wit of man has never devised a more won- 
derful instrument that this receiver. The messages are 
nut In the Morse code, but come in the liesutlful cipher 
of Nature, illuminated with lovely prismatic colors. When 
the telescope of the spectroscope has been trained on a 
distant star, what information dors the wireless message 
convey to the skilled spectroscopist? It Informs him ak to 
whetlwr the star is single or double. If double, and the 
two stars arc physically connected, it discloses their vel- 
(H'lty of motion in linr of sight, and tells the period of 
revolution of short perlml binaries around their com- 
mon center of gravity, and affords Information as to the 
mutual distance and ma.ssch of the components. If the 
star is single and its motion rapid the message tells 
whetlier it is approaching or rereding from us and re- 
veals its radial velocity in miles ))er second. It tells its 
eheinlcal roniposltion and gives the elements as accurate- 
ly as could l>c determined from n sample of the star in 
a lalajratory. It further shows tlie approximate tempera- 
ture of the star and iniphrts information as to many other 
tilings that cannot lie entered into here. 

“In discussing the collision of stars it was stated that 
the resultant temperature from Impart might reach 100,- 
000 deg F. The highest temperature that has ever been 
artllielally produced Is that In the narrow focus of the 
elect rie are, rsttmated at 8,000 degrees, which Is far be- 
low tlie temjieratiire of the coldest visible fixed star. The 
stars of the heavens have been found to be gigantic fur- 
naces with temperatures enormously higher than any of 
which the chemist had dreamed. The fundamental mys- 
tery of chemistry was formerly the atom. The funda- 
inentiil mysterj’ of physics was the ether. Now the central 
mystery of chemistry, physlea and electricity Is the eor- 
piisele. The chemist had dreamed of a single substance 
from whlcli all the elements are compounded, and named 
It pantogen. This dream was realiaed by the discovery 
of radio-activity, which disclosed the fact that atoms In- 
instcad of Ireing ilidivisilllc are composite liodies made 
up of particles 1,700 times lighter than the smallest 
known atom. It requires 05,000 corpuscles in fixed com- 
bination to form a single atom of iron. 

“When using the spectroscojie it makes no difference 
whellwr the light under examination is that of a burn- 
ing ga.s in the laboratory, or the light of a fiaming star 
billions of miles awayi botli reveal their elements with 
equal clearness without regard to their relative distances. 
The sjiectroseopist has sliown that In the extremely high 
temperature of stars matter assumes new forms In cou- 
sequener of the dissociation of the atoms Into corpuscles. 

“Sir Norman laickyer has classified the stars In tlie 
order of their temperature. Stars of the hottest class 
called Argonian, from the star 7 of the constellation of 
Argo Navis, which has a temperature estimated at about 
ii,000 deg F. The hottest stars of the Argonian type 
are in the infancy of their development. Here integra- 
tion liegliis and Increasing complexity of matter follows 
every stage of stellar development. 

“The Argonian stars arc composed almost wholly of 
Iiydrogen and proto-hydrogen, the latter lieliig an imper- 
fect or dissociated form of the gas. Alnilam, the middle 
alar of the Orion girdle of pearls. Is a leading example of 
stars of the hottest class. It contains but few elements, 
some of which are in the proto form Its temperature is 
aliout 45,000 deg. F. Following Ixiekyer’s elasslflcatlon 
and omitting for the purpose of brevity several classes, 
wc come down to those represented by the great Dog 
Star, .Sirius, whose temperature is prolmlily 95,000 deg. 
1'' Here the numlier of components Is greatly increased 
and metallie elements. In the proto form, begin to appear. 
In the eighth class of Areturian stars the temperature 
deHcends to about 15,000 deg F., which matches that of 
till- Sun, lioth os to heat and elements. Finally, in An- 
tares and stars of its class, the stellar temperature drops 
to iilHiiit 9.000 degrees and there is a break In the phe- 
iionicnii in which light gases disappear and earlioii pre- 
doiiilniiies, associated with the heavy metallic dements. 
A niiirvelniis knowledge of the chemical constitution of 
this class of stars lias hern attained 

“.\t a leioiKTHture of 4,000 degrees the existence of 
water is no longer possiliie, not even in the form of steam. 
Tin lieat of tin .Sun’s interior is probahly sufficient to 
dissociate iiearl,i all eheiiiieal eonihlnatloiis, consequently 
solar matter is in its atoiifle or elementary eondition 
There Is ]ierhaps a nitixlminn tempi-ratiire for matter, 
where the violaoee of ttie motion of ela.slilng atoms causes 
them to lireuk iip into corpuscles In stars of the highest 
tnnperatlire llkeC Piippis. tins critical motion of atoms 
has probably been reached, and a large jiiirt of tlie mat- 
ter of such stars is in tlic eorptiseular state. Each cor- 
puscle has the same mass and same deetrie charge Cor- 
piiseiitar matter is therefore in a state of perfeet homo- 
geneity; hence, we may say that inorganii' progress con- 
sists in tlie change from the homogeneous to the hetero- 
genemis and that the law of inorganic progress is ^ law 
of ‘all progreta. 

“When matter is In Its hottest state "it Is at Its 
lowest point In the icale of evolution, nnd ull progress 
depends on a fell of tomperature by radiation. Bicker- 
ton’s and Cbamberlli^ theoiy of the enormous beat 
generated by stellar iiii|Muet agrees with the insult of 
Lockyer’s ipectrosoopie #tu4y of tht tenqierature of sters, 
l/ockyer's inorganic evolotlo^ Jointed to the spiral nebu- 
lar hypolfiesis, and this to gmdogical and Mological evolu- 
tion, complete the evolutlonaiy cycle af the Earth to its 
present stage, 


“Organic life ll fMAkWty 
boUing poiat JEsien a tanq^atnn of Ml 
destruct^ to Ihc life of cve^ftktag CMI 
•pores of a few ajlmseoplc orgaaiimst 
thermal range of poHwpS fetOM degrees" . 
the one flve4MindMdUi part of this great feenmMl|l|! 
scale that life oan eaclsi It is In the saitte nanw Uiiitl 
of temperature that diemloal action baa Its freest phy* 
whereiii there arises the greatest possible coBiplox% it 
matter. Here the riements are combined In mlr moat 
heterogeneous forott and matter is at Its hlgbeat poliit In 
the evolutionary scale. 

“The end of all terrestrial life will protmUf come 
either by the violence of collision or by quiet refHgera- 
tion. Should no cata^ysm occur, the Sun and planets 
would finally sink to a temperature of perhaps SOO de- 
grees below sero. How remarkable It is that the delleate 
conditions for sustaining life should exist on our planet. 
It is said that a fell of even 14. deg. F. in the Son’s heat 
would be sufficient to produce a glacLal epodi In our lati- 
tude, in whldi every vestige of life would be destroyed by 
the formation of ice 



The Diieow of the New Eiemoit OaltfaiiB 

W E already have noted feat Prof. Q. Urbafa), of 
the Paris University, succeeded bi separating a 
new element by treatment of gadolinlte, and he oahs the 
new body Celtlum. According to the account of his re- 
searches which he presents to the Aoaddmte des Sciences, 
the greater part of the rare earths which were the object 
of his work during recent years came from treatment of 
large quantities of xenotfane mineraL In fee ytteibhim 
extracted from such earth he* found a new elenarat which 
lie called lutecium. However, he was obUged to discon- 
tinue these researches owing to lafe of material. Knee 
then he operated on gadolinlte mineral In order to obtain 
n greater amount of lutecium. In punsaing this Operation 
be found on oxide earth which is of a pure white color 
but sImws differenens from fee other eartha of the series 
containing lutecinm and analogous elements. Measnre- 
ment of the coefficient of magnetisation of this oxkle gives 
the value 4.1 X ld~* which is remarkably low. His best 
oxides of lutecium extracted from xenotlme mineral have 
euefficleiits three or four times this ralne. Spectroscope 
observations on the substance show besides fee presence 
of lutecium and a trace of nee-ytterbium, that of scan- 
dium and negliglhle traces of calcium and magnesium. 
The scandium is certainly in too amoU « quantity in this 
oxide to lessen the magnetic value due to oxide of 
lutecium, and the lesaening of the magnetism must be 
attributed to another substance. Comparing this spec- 
trum with those of Itttecium. xenotlme, neo-ytterbium and 
scandium, there remained many partlcnlar lines wMeh 
were very strong. Such lines could not be accounted for 
by comparing with the spectra of other elenMnta. The 
principal lines of the spectrum of thn arc comprised be- 
tween 9,450 and %1M are for the strongest lines 0085.9 1 
2705.8; !J080.7 ; 3197.0. About 94 lines are meosnred In 
aU. The chloride of this oxide earth is somewhat more 
volatile than the chloride of lutecium and IcN So than 
chloride of scandium. Its hydroxide Is a more feeble base 
than lutecium oxide and a stronger one than scandium 
oxides The snstmbls of the other characteristic also 
brings it near lutecium and scandium. Seefa^ that there 
is no doubt about the identity of the new oxide and that 
he obtained it In a good state of concentration, he con- 
siders that there Is a new element In question and pro- 
poses to call it celtlum, wife the symbol Ct. 


Yan’t Hori RfiMarehM and llieir 
<Mi Modem Chemietiy 

I N the death of Prof, vant Hoff, modern chemistry has 
lost one of its greatest exponents. A new era in Chem- 
istry was inaugurated twenty-five years ago by the pub- 
lication of Jacobus von’t Hi^s investigation of the laws 
of mobile equilibrium and osmotic pressure. In com- 
memoration of this event. Prof. Ernst Cohen, director of 
the van’t Hoff Laboratory of the University of Utrecht, 
recently delivered a memorial address, which was pub- 
lished in Dis ZMsekrift fuer Shktfoekswti*, and from 
which the following information is gleaned. The funda- 
mental idea of van’t Hoff’s great work sppasred much 
earlier than 1885. In 1874 van’t Hoff Mmself, while yet 
a student in Utrecht, published his views regarding the 
necessity of spatial, interpretations of structural 
formulr, and two monfes later the French chemist lx 
Bel Independently published substantially the same idea, 
van’t Hoff subsequently pointed out that Gaudln hod at- ' 
tacked the Mme problem in 1873. Bat Paterno hod ar- 
rived, in 1889, at a definite coneeption of the tetrahedrd 
arrangement of the sitomlc groups attacbod to an atom 
of carbon, and limtlar Ideas had beat expressed by Rosefl- 
stlehl a little earlier, and by Pasteur In 1861. We have 
• not yet reached the beghmlng of the chain, for Prof. 
Cohen finds a similar view expressed In a paper published' 
by Wollaston in 1808, and Bwedenborg waa oocnpied ititil 
sjMCulatloM of 4hi8 nature as early at 1791. 

The discovery of fee phenomenon known as oamoae ^ - 
commonly attributed to Dntrochet. Flscfaer, or Ternilt ImA 
the phenomenon Is msntioned In the Abbd NdllePs tagt* . 
book of physics, which appeared in 1784, and la a BStpfe 
which the AbM pnMlshed tix ** - 


cheniiMl coacthm Is aeonapebM by * 

Bertfe^’s principle aaaerts ti»4 hvory 
aceoaapUlM vrithont the Jatetifeation « 
tends to pomluee feose snbftoiUiM srUtel) .Ii4a|ni> wv avw 
est qiian^ qf beat in fetir finfsafem. futk 
and Berfeolot Ultimately abandiatwd tusa .|t ri i i ipylW^ 
vriikh bad guided tbelr labors fer many .yeavf . .. 

In these two essays of vent Hoff It was elwutii^ fenhafe 
more, that the deetrotootive force of a reversfehe fkl- 
vaate ceil Is a meefere af fea chomtetd feroes latohred 
In fee reaetkma uMeh tolte pUoe during the fe« ed the 
eurreut A metked «f .meaSurliw feenlcel elmity no- 
eamtely In eteetrioal oad meShaaleal units wu# thus fee 


PfeffCr’s osmotic 
students of vegetaUe physiology, as they had Me^ fei^ 
nlfeed any sba^ relation oomwCUng the osMOUc pfees- 
nre, conoentrathm and temperatim of a aeiufeni, tMl 
want was supplied by van’t HolFi “Laws of ohomleol 
equilibrium,** in which the laws ot rarahed geseill, wUch 
have hninortallitd the names of Boyle, Qi^I,Ussa«, end 
Avogadiw were shown to apply also to dfeite eolptions. 
This condnilou has been confirmed hy the nemetle 
measuremento of Hugo de Vries. 

A vast field of research woe feus opened,' end BeeulFe 
empirical leers of solutions u’ere eoonectod and aiadaiiied. 
Contiderabla deviations from van’t Hoff’s sfenw laws 
were soon discovered, hut they were explained by the 
theory of eleotrolyttc dissociation of Svante Arrhcnina, 
Soon afterward, the seat of fee dectromotlve foree Of the 
galvanic cell, which had eluded seardi during a eetttory, 
waa found by Nernst, wife the aid of the new feeoriea, 
which have Since exercisfd a profound InAaeme on cham- 
ieal reaearch. The erltfeUms which have been dlreetod 
agalnat these theories have been oceaskned largely by 
overiboktng the fact that they apply only to dUtne eelo- 


The Queer llilBge that Men Eat 

T he primitive races of mankind eat many things feat 
seem strange and repUltive to ns, though net mere so 
than some of our fevorite dainties appears to them. The 
diet of these children of nature srill be well Ufestrated at 
the Dresden Hygiene ExhtUtion. the dreoUr of srUch. 
BypMa, gives the following interesting detaflai 
At fee end of the rainy leaaon fee Bushmen of SUofe 
Africa go foraging, taking wife them thdr wives mad Chil- 
dren and most of their earthly pootesslons. Tha ttan 
hunt, using arrows Upped wife a poison which appears 
to be han^as when taken into the stomach. (The South 
Ameriean Indians claim that tbe curare which they use 
for this purpose makes the flesh of the gome Atore digesti- 
ble ) 'VHille the men hunt, the wesnen dig edible roots 
wife sharpened stldcs. The favorite root or tuber, called 
hmsho, is os big as a cocoanat, like which it is fiUed with 
a milky Juice, so that it appeasei both hunger end thirst. 
CaterplUars are collected, killed hy crashing tiielr heads 
and carefully packed In grass ^ future vee. Good 
water Is often a blghh* prlaed luxnry, and is bottled in 
antelope skins for transportation. 

Tip natives of Australia live wry largely ^ the 
seeds of many species of grasses, for each nf phich they 
have a distinctive name. Th^ also eat fee seeds of varl- 
ont patms, many roots and hulba end the gWU exuded 
fay trees. A sort of bread is puide qf ’fee ittkia root, and 
a gruel of karanga saeds. The aiffeel food of feb 
Australians Includes SInti, cktetpUlars, elcadai add feany 
other Insects. A favorite di«h, ridled tulnanfeo, Is eom- 
posed of pupg Oksos. The .tont^lke coverings odddh fee 
psylla larvte lirisstiiig thc.feiriilyptos make for them- 
selves out «f fee swoet and Jlifeoto afetditfens of fee 


^rolia. 

irife^ 


a dainty wWch seSefehles tnaima and ht 
Adhfeer ddioaef fe fee flesh of OMAnv riUHii. 
exception of the liver, Is too dry and tostelesa to 
appeal to cirifend palates. Meat b UBwdly hWsd In a 
pfMltlee oven, mode hy ^ghw a hole about a Ibol deep 
in fee ground, In the bde b outit a lire b ear- 
ered wife stones. 'When the stones have become sofy hot, 
fee fire Is eijitlagulihcd and the stones are ceOemd Fife 
grarii toam, m vUch fee lUBat b .ptoeed. thn Mfe li( 
then ffUed wife eartli and b not renp aw edi ir^ 
deteMdiwd tor the cooking 0# fee n ' ' 
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pi IlsiMriiwuite With UquMi 

Vidiitai C(mU Bim 8Ut« Collate 

A HOWO itt* ftw U^utd* which we oammoiDly eee or 
fKtn oiacMf the numeroof) Ilquidg which ore commonly 
oMd Iplf; tM eheinhlt there Is none which Hm so high « re- 
fre«tp«e! Itha (PliqieeiilWe todicx u carbon disulphide. ThU 
(het muf iMi «Md IB the chutr rooBT or in the home 
laborapory far the production of sonie pretty optical ef- 
faclk, fin only nee^ apparatus being a small spherical 
giafa .Iwdc Bad a larger vessel, square-ahapfd with 
pamtln, ppanu aides, as shown on the accompanying 
Bgure, A pmierve jar. of such shape, selected among 
those wtdeh have the planer and most transparent sides, 
Witt do. Hidf of It Is iUlcd with carbon disulphide (car* 
tioB dtsBI^Ulfe is very combustible and its vapor, when 
mixed tTrah atr. Is explosive i H is a dangerous substonce 
whlsh ShW^ be hanoled with the utmost care), and the 
pipduCUoa of rainbows, wMch testify to the hlg^ dis- 
persive power of the liqaid. Is immediat 4 y noticed. The 
little Mdhd flask is then entirely filled with water, its 
cxtcifar surface is wiped dry, and it Is submerged In 
the caihon disulphide. Its appearance has now completely 
changed. In the air it was a globe made of thfai glass 
and flUed with water. In carbon iUsulphide it Is a sub- 
merged globe mode of thick glass and entirely empty. 
The oaose of the Illusion Is obvious. So far as the path 
of light is ooncerned, a globe filled with water and sub- 
merM In carbon disulphide is comparable to a ^be 
filled Witb air and submerged in water. In boUi cases 
the sidieiical, leee refrlngriit medllin occupies the center 
of the large, parallelopipedic vessel and is surrounded 
by the more refHngent medium. The rays are in both 
cases reffacted in similar dlrretions and give shnilar 
Iraprasslons. 

The carbon disulphide is now poured oft^iTf the Jar and 
common beroaene is jMured in instead, A solid piece of 
dean, white, pdished glass Is sulnnerged'tn It and tlie 
vessel is ptaeed between the eye and a vertieol sheet of 
white paper. Oarhon disulphide is now added little by 
little to the kerosene, and after every such addition the 
liqulda are fiwroughly mixed and the glass U examined. 
It seems to fade away gradually until comes a moment 
in wbidi It is hard to perceive it. The next addition of 
oarhon disulphide will then bring it back to sight, but this 
time with a changed, hollow appearance. 

Kerosene has a smaller refractive index than that 
of crown glass, while that of carbon disulphide Is much 
higher. The moment in which the glass Is the least per- 
ceptlMe ooinddes with a refractive index of the mixture 
which dosely approximates that of glass. light passes 



(hen fntti Jthe llqiiid to the glees about as if the latter 
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ptetfieet optical caveriDeut which can he 
‘ i eadfan d|eu%IMde the empty and dry spher- 
, t ils sMy aubmergeit ffglb into carbon di- 
& t^ At fln»t fight the appear- 
■ je sudi as to lead every one to 




pfiBlto.llBB'il I* (tot 0M of the slivered globes that arc 
■n^sfA'.f!l||efaii^ The fact is that toe greater 

limiant reflects Ugbt even 
' 4^ Onto 'toy* -w make a small 
''''’ffliljiilWiW WiTbcb of toe glohe 

» total re- 



Metoyl lodhtothas a highe^refracUve index (U 4 ) 
than carbon disulphide (IJB) but 11$ price (80 cents an 
ounce) Is almost pruhlhltl<^4parbon disulphide costs 
but ao cents a j^md. 

Wamlttgt Sfmit 4dlowd||fir fire nor any heated 
object to be broq|kt in the vicinity of a vessel containing 
carbon disulphide, 

A Hone-OMde Storage Battery 

By A. J. Jarman 

T he construction of storage batteries cannot, as a 
rule, be undertaken by the amateur and many others, 
because of the costly plant for making up the cells, 
such as a powerful shunt dynamo, s|>erlaUy made Iron 
molds for casting the grids, and a complete lead-burn- 



A homo>made atonge battery. 

Ing apparatus, considerable skill bring rccjuirccl in mak- 
ing a good lead burnt joint, Iiecause ordinary solder as 
used by plumbers and tin men cannot be used for stor- 
age battery making. The sulphuric acid solution which is 
used for the electrolyte would destroy all such Joints 
rapidly. 

The following description will enable any one to make 
a thoroughly practical storage battery without a lead 
burnt Joint, which can l>c charged by a current either 
heavy or light without Injury to the imsltive or negative 
cieinents, there being no plates to buckle or grids to 
break) 

Procure as many stoneware Jars ns required for the 
numlwr of cells to be made. Obtain some sheet lend four 
pounds to the square foot, cut tills into pieces so as to 
form a cylinder, allowing almut three-eljdiths of an inch 
clear space between the inside of the Jar and the out- 
side of the cylinder, and punch the lead full of holes 
about on«-«lghth of an inch diameter, using twenty-five 
holes to the square inch. If the lend can be purcha.sed 
already perforated, so much tlw better. Bend tlic lend 
Into a cylinder and rivet a strip of lead cut fnnn the 
same metal (only not perforated) over the Joint where 
the ends abut. Make this strip three inches longer than 
the cylinder is high, using leaden rivets made from a 
narrow strip cut from the same sheet. The strip thnl is 
riveted may be one Inch wide, and by covering the joint 
will make a good connection Make up another eyllnder 
of perforated lead to stand In the nilddlr and rivet the 
conducting strip upon the in»id« of the rvllnder. Allow 
a space of three-eighths of an inch Wtween this cylinder 
and the first one. fit into the bottom a piece of plain 
sheet lend, and turn the lower port of the cylinder over 
to retain the bottom In place. Now ineit some sernp 
lead in a ladle, get it r«l hot, and pour it from n heiglit 
of about five or sije feet Into a pail of cold water Tliis 
will completely granulate the lead. Make up rnougli to 
meet the requirements, then pack this granulated lend 
fairly tight in the space lietween the perforated cylin- 
der and the Jar. 

Also pack the inner cylinder full, place on the top 
a piece of jverforated lead, and turn the top edge over 
to bold it firmly and retain ihe griinulatcd lead in 
plnee. Now cut some stri)*N of wood the lengtli of tlie 
space iwtwecn the inner and outside evlinders, which 
should l»e three-eighths of an Inch square, soak Uiem in 
hot paraffine, place these strips so as to effectually separ- 
ate the inner and outer cylinders. 

• If only aay two eclbt have been made up, eiinrge them 
with a mixture of sulphuric acid, one part, and water, ten 
parts, and couple the strip of the Inner cylinder of one 
cell to the outer connection of the other. Scrape the 
leadf strip clean where contact Is made, binding this con- 
nection with a brass battery rkmp. Now pass a cur- 
rent through toe cells by easmveting the terminals to 
direct current lamp circuit, or preferably from a cir- 
cuit that would be used for vacuum cleaner, or from 
a good conatant primary battery. Allow the cur- 
rent to flow for an hour or imo, then disconnect the 
charting wirM, Juid test the cells for stored energy with 
an ueetro-nMiinet or small motor, or the heating of a 
piece of fine IMB wire. The effect will lie astonishing. 
The voltage ifill be frott fl to M volts jicr cell, and the 
current may mofle from one to ten amperes or more, ac- 
cording to tho ebarge. It doea Bot matter bow the cells 
aro coupled to toe first place for a charging. The inner 
eteBMBt made be nMUle the positive, or the reverse. It 
' will not matoer .to toe least, toere being no buckling of 
|»totoa to eto^, Bnd tonb Biay be a heavy rate of charge 
to told the esBs can br made of any itae. For 

» WMnbto ^ wrtter «*fad • of thirts-Bto oeOB 


i I Bir 


'tA/v' ' 


Sfifl 


made as described for workshop lighting. Sometimes on 
arc lamp was used, but generally sixteen candle-power 
incandescent lamps were rmployrd. The stoneware jars 
in this case were fitted into square boxes filled in with 
coal tar pitch. For testing purposes a current as high 
as 900 amperes wa.s taken from tliesc cells at 00 volts. 
In fact, as a rough and ready storage cell, simple in con- 
struction and high in efficleney, it prolialilv has no equal. 
The Illustration herewltli will clc.iriy rx]ilHiii tlie con- 
struction, and any one wlslilng to make u simple storage 
battery of any slse can do so willi u suciv'ssful result. 

The capacity for tlir storage of energy can lie increased 
ronsidrrably liy reversing the elinrging several tiroes 
after jKlluusting the cells previous to reeliarging The 
fliiislilng charge should leave the elements as to positive 
and negative the same as when first prepan-d, II will be 
seen tlint llicre are iirillier soldereil iioi liurned lead 
joints in this cell, all ennnp<-timis lieing iimde iiy lead 
riveting. 

In ihe iierninpanyiiig drawing I is tlie eontiiiniiig jar, 
II iierfornted lead eyllnder, (' spoog\ or gramilated lead. 
7 ) lead Strip and eonneetor, K <entral )« rfornted lead 
cylinder packed with granulated lead. /■' Uad strip eiin- 
neetor. The steel punch best suited for tlie perforating 
is a liollow one costing alioiit twenty-five cents 

Tile Inirrs tlial leave tlie pmieh can Iw melted and 
made into spongy nr gramilated lead. Ilius aiding bi 
filling the elements of the cells By placing Ihe sheet 
lead upon the end grain of a hard wood lilock (lie punch- 
ing can lie accomplished readily 


An ElectroBcope Made of a Board and an Old 
Walking Stick 

A SENSITIVE elect rostvipo, willi wliieli tlie elemen- 
tary laws of eleelrieal atlraetinn and repulsion can 
lie satisfactorily demonstrated, may he made very easily 
nf the commonest niiiteriais, with prsetically no expense. 
The materials and tlic mode of eoiisl ruction may lie 
varied Indcfliilfely Tlie following simple and interesting 
method is siiggestMl by n writer in 7 >i> OnrtfnUiubn 
The stand of the rlectroseo)K' is eonsl meted liy driv- 
ing the end of an old walking siiek tightly into a hole 
bored for the, purpose in the center of a square piece of 
Iioard, to the under surface of which tliree small liloeks 
of wood Imve lieen glued or toeked to serve as feet, so 
that the comlniied lioard and cane will stand firmly on 
the table, wttli the cane vertieul. Most articles of furni- 
ture have four feet, and tills is the reason why they do 
not Bland firmly Sclentifle instruments are always 
mounted on three feet. A filler of iinspun silk is lied at 
Its middle sIkiuI one end of a liglit wmiden rod. nay 
twelve inches long The silk flls-r Is then stretched 
tightly between the nails drlien into tla- cane and ite 
ends are tied to tlie nails The upjier nail is csinnected 
with the free end of tlie rod liy a second fiia'r of such 
length that the rod Is siipiiorled in a horixoiitid iHisition. 

Tlic free end of the rod nnisi now lie furnished with 
a very light hall or kiml) Two natural vegetiilile prod- 
nets are singularly well adapted for tills pnr]wiRe. One 
is the oak-gall, the other the fungus callefi the puff hall, 
which ftlioimds in the woods In miinv districts. The puff 
liall is filled with a fine yellow jiowder which Is scattered 



An deetroacope made of a board and an old 
walking stick. 


by the slightest pressure. Tills )>owdcr musl mil lie al- 
lowed to enter tlie eyes, for It may cause seven' inflam- 
Illation. A puff liall of the slxe of a small n]q>le Is im- 
paled on the end of the wooden rod ami is piiliiled with 
gold lirulwe, not for ornament, hut to glie the hall a sur- 
face that will conduct electricity. I'lie eosl of the gold 
bronae (a few cents) is tlie only expense whieli has been 
inrurred in constructing the clectroscojie, which Is now 
complete. We will begin our ex]icriniriils liy rubbing a 
glam tulfe or Ijottic vigorously on ihi- coal sleeve or with 
a woolen cloth and thus elertrifving It. and liolding it 
near toe gilded puff bull. The iiull uninedlately moves 
toward the glass by swinging the Iniriaint.il arm round 
its axis, the vertical silk fiber This rxj>eriment shows 
that gtoto, electrified by rubbing with a woolen doth, 
attracts im unelectriflcd body, the gilt hall If s hard 
rubber penholder is ruhiied in tlie same way and brought 
near the ball, precisely thi' same result will follow. But 
toe foltoedng experiments show that the dnctric charge 
of toe gtaas is different from that of the rubber. Rub the 





gl«s8 iih iM-forc and bring varioiu pnctii pt It bito witiuit 
crnitaot with thr ball, holding the ball iiteady by graaping 
the diagonal silk flltsr and not Irtting the hand touch 
the ball or the borisontal rod. By this operation part 
of the electric cliarge of the glass Is transferred to the 
hall. W next electrify the glass tube and the hard mb> 
her again by rubbipg them, and present each In turn to 
the eleCtrlfled ball, without allowing either of them to 
touch the hall. We find that the ball is still attracted by 
the hard rubber but Is repelled, or driven away by tlie 
glass. If the ball Is now touched with the hand, the 
eleelrie charge which It has received from the glass will 
flow away to the ground, loaving the bull In Its original 
unelectrifled eondlliori. We next give the ball fllMrther 
electric charge by bringing it Into thorough contact srith 
the hard rubber penholder, which has been rublied again, 
and present to It in succession the glass and the hard 
rubber penholder, after each has been rubbed once more. 
We now find that the electrlfled ball Is attracted by the 
glass, and repelled by the hard rubber penholder. 

These results indieote a difference In kind between the 
“vitreous” or positive elertrle charge acquired by glass 
when rubbed with a woolen cloth and the ‘'resinous" or 
negative charge which India rubber and similar sub* 
staiiers aequlre under the same conditions. The experi- 
ments pros'c that two positive charges, or two negative 
charges, repel each other, while a positive and a nega- 
tive cliarge attract each other. 

Improviaed Duk Talking Machine 
By C. C. K^Unger, Instmctor of 8ei«nM, Lincolii, 

III., High School 

R KCKNTI.y, while .studying sound, occasion was had 
for the use of a gramophone, \ very satisfactory 
substitute was hastily eonstTuctrd us follows: A whirl- 
ing niaehmr with siren attnelunent furnished tlie rotating 
table on which the disk record rested, the latter having 
been made coneentrle with the siren plate 
This plate turns on a pin, to which, ordinarily. It is 
tightly clumped hy a thumb screw. However, this was 
left loose, the jilule lieiiig turned by the friction of the 
pill In its bearing. This adjustment gave the table a 
certain freedom of motion and, owing to its Inertia, or 
fly-wlicel action, tlic rotation was renderwl very untfonu. 

TIr reproducer was unique for its siniplicity and sur- 
prising elBcleiicy. It consisted of a tliln eurdlioard, or 
Bristol lioard, cone aliout eighteen inches long, a f<iot In 
diameter at the larger end, and two inches at the ainaUcr 
one. An inch end a half from the latter an ordinary 
carjwt or small thumb tack was pressecl through the 
cardlsmrd, from the Inside, Into a small cork on the 
outside. A rather thick steel jiln or darning needle, 
alwilt three Inches long, whs forced through the cork. 
The reproducer was supported by a piece of wire and a 
stand, as illustrated. A ])iree of thin paper was pasted 
over the opening at the small end of the cone, so as to 
reflect tlw sound waves 

The pin must be sharp and should stand at the least 
angle from the vertical, which insures a clear tone, free 
from scratching. The quality of eniinolntion will depend 
greatly iijion the si>ee<l at wiiieh the siren jilate Is turned. 
By varying the speed, amusing results are obtained, and 
the relation lietweeil pitch and rapidity of vibration Is 
demonstrated nicely. A home-made whirling mochlne 



Improvised disk talking machine. 


may he uwgl. grared about four to one. The turning 
table should lx- rat lit r heavy, and rotate loosely about a 
shaft, as described idiovc This reproducer. If properly 
adjusted, will give results equal to many of the higher 
priced machines on the market. 

A Good and Inexpensive Method of LabeUng 
Bottles Intend^ for Corrosive Liquids 
By H. H. F. Clarke 

C HEMISTS and others who are engaged in labora- 
tories, chemist shops, etc., often re(|ulre a label which 
will not wear off and is not attacked hy corrosive liquids. 
The ordinary method of covering printed paper labels 
with paraffin wax or vamisil is worthless when deal- 
ing with liquids such as sulphuric acid (oil of vitriol)? 
Also bottles on which the labels are "sandblasted are so 
rxpcnsiffr (.W) to T.} cents for quite small ones) os to 
lie iwyond tlw pocket of many. In the following way, 
however, with a small omount of trouble and hardly any 


cost, bpttka 'luuy have iadeetnMttible. .. mi d l ils ^ n d 
on them. These labels, if done with eore, wlU W Nmd 
to be equal in durability and appeUraaoe to the riiwt 
expensive bought ones. ar 

A smell thmed iron fnimel of l»1g inch d|ami^ 
at small end It taken and fitted with a herrel hmitld 
of the usual collar. 

Before this barrel is fitted, a cross piece of tin, gtj Is 
soldered en one of the ends. TMt serree to keep the 
glass tube in place. On the other end of the barrel 
another strop, F, Is soldered. In this one the hole must 
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Inexpowive nrthod of luhailug hottlea. 

Iw larger than the first ease to allow the cork B to pass 
through. The object of the coric Is to prevent the gloss 
tube D from slipping down and so blocking up the orifice 
of the funnel. 

Kow take a piece of ordinary glass tubing (^-inch 
diameter) and draw out one end. Then cut the re- 
duced portion with a file so that the orifice will be about 
1-16-bich diameter. When this is done the piece of tub- 
ing. I), should lie of such a length that when the con- 
stricted end comes to within >4 ineh of the funnel’s outlet 
Hie other end should project ri>oat IVJ Inch beyond the 
otlwr end of tlie apparatus. Bore n hole In a cork (Vi 
ineh diameter at smaller end), K, of such a sisc that It 
holds the tulie tightly. Pass the glass tube through the 
Imle In the cork and then put them l»th through the 
hole in the first strap. P^h the cork in firmly and 
then press the tube carefully until It passu thrqugh the 
other strap, which keeps it In place, and comet to within 
aliout Vi inch of the outlet of the funnel. 

Then holding the whole apparatus vertical fill the 
funnel about three-quarters full of tine, sharp und. It 
Is better If the sand is sifted through a piece of iron 
gauae, about 95 or 30 mesh, before using. This removes 
all the lumps, etc., which would, perhaps, bldck up the 
orifice. Connect the wide end of the gjoss tube to an 
ordinary foot tieilows, giving a pound or two pressure per 
square inch, with a piece of rubber tubing. 

Now take the bottle to he labeled and paste or gum 
u couple of tbicknesaes of brown paper at least half 
way around It. It is necessary to be very careful and 
sec that no bubbles of air are eauipit under the paper 
where the label Is to be. Cut an oblong out of the 
paper the sise of the required label. The cut edges must 
fit closely to the bottle. Now set 11 aside to dry, When 
dry, with a fine brush and a paint made liy thinning 
white lead with boiled linseed oil until it is of the con- 
sistency of cream, print the required name as eflrcfully 
IIS poasilile on the bare ^ass within the rectangle. 
Boiled linseed oil must be used, unboiled will not do. 
Care must be taken to arrange the name neatly. Again 
set It aside to dry. 

When dry put the bottle, label uppermost, on a large 
sheet of paper, the edges of which are turned up to 
prevent the sand blowing alwiit. Now hold or clamp 
tlie funnel vertically over the lafari and pass a stream 
of air with the foot bellows through the apparatus. A 
fine jet of sand will be projected against the bare glass. 
If too much sand comes through press tlie Ijdkss tube 
until the drawn out end comes closer to the outlet of 
the funnel and eirs esrsii. 

Stop the operation from time to time and look at the 
label. The depth of the impression depends on the forCe. 
of the stream of sand and the length of tine It plays, 

When In the opinion of the operotor the label is clear 
enough, that is when the background has hern eaten away 
to the right depths take the funnel away and kook off 
the paper wrapping. The paint may now be removed 
with oil of turpentine and the result will be a neat, 
legible and indestructible label. 

In very dry weather the sand to apt to' lly about This 
may be remedied hy covering tfie paper on which the , 
bottle rests with a thin layer of moist sand. The dis- 
advantage of this method to that the sand when ofiee 
used must be tfaorowbly dried before It can be used 
again. 

Thu method may be employed In roiq^ienln|r 
labels on beolmra, flasks, ci^tatttofng diil^ etc. Only 
In this dade ii to much eaeiar, ttie troubMome 
not haviiif . to be done. The advantage of tbwe Ualim 
labels Is that the matt of the eontettts am bgvsirtttniiw 
these roqghmwd spaees with an indiitoilT-lpiMt ' ’ 
When this sufMtandi to replaced fay unotftwf' Ifai 
writing eon be e^iy reram^- #(fli a -4*1$ , 

new name put % ^ plate ^ .i' 


itr atjte'ld tmbiw in 
the 

of line, both 'TesUng'On ' 

wmOen sbetves, tlie two ' 

ohS^ves being framed to- 
geflher with wooden i .. 

comers. w 1^ ' 

The pipe ,4 to soldered M Im 

at the lower end to the ^ f S t 

tank. The Jet B Is q;; - - - " — ^ y | # ' ||| ' ; ■ m 
fitted into dw basin of 
the fountain with a ' 
flanged Joint, and is ItjllJLjL. 

kept slightly dear of the ■|U||ni||B 

tank at the bottom, , , 

The pipe O Is soldered 
into the top tank and 

baafai. This pipe to then dHluBliip » 

carried dosm through || 

the two tanks to wttMn | l| ( 

% inch of the bottom. U f| I 

The fountain having fl I f j 

been fitted together, we BHhSSUII 

wlU now consider the 

action of starting the * 

fonnlaln. Water shnulil Hm*# flmntdln M na 
be pourvd into the basin anui n i w t 

and will run down the 

pipe O until the lower tank is filled. The entire foun- 
tain then must lie turned upalde down, when the 
water will pus by the pljie ^ Into the upper tank, wWch, 
being of equal capacity, will be filled when the other to 
empty. 

Now set the fountain again In It* original position, 
when the butn will gradually fill with water, which wlH 
rush down the pipe C, thereby compreaatng the air In 
the lower tank, ami forcing tlie air Into the nppor tank 
through the pipe The compressed air acting on the 
water in the upper tank will cause the Water to be forced 
up the pipe B, which will fall hack Into the basin and 
so keep up the pressure iUirtU the water in the top tank 
has been forced through the Jet. The upper tank may 
be refilled by reversing the fountain. 

A Simple HjvnnMter 

W R often hear of goose bones, rheumattoin. and old 
wouihIn being used hy their owners u barometers, 
and If re{wrts are true, they never fail to predict ac- 
curately) but u the lut two at least are apt to regtoter 
other things than changes In the weather, the Handy 
Man who wants a home-made barometer would do well 
to leave them alone. As a matter of fact. It is the mois- 
ture In the atmosphere ratlier than tlie atmospheric pres- 
sure that is indieated hy such means. 

A satisfactory hygrometer can be made nt small cost 
and in a short time in the following wayi Prom a cross 
piece suspend a pointer weighing about two ounces by 



A oiaipla hygPMMUr. 

a vIoUn string four or five inches kmg. Set it in a jdoce 
wfaere the outiilde air Can reach it, and the iwtnter will 
swisf from aide to aide u the weather ebat^. After 
sevatal daya' Cbaervatlon a acaie east be maiked on Bw 
bane. 

Thto to tho atmplest form lu yhich It can lie node. It 
can be wqrlwid up in more iriabornte declgitt, a fanttUar 
exotepln Of wMch are the Uttle fSerman vreoHief honMi 
wMdt ign to be wen in ttw More wMovn. 


. ^ mtk V. ' 

w 'Onr' %M\nf Jg»nnff//gli| 
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tiott k* «« tl»M» wUeh are 

nMliaMA te C30iHrtltufl«|P< the United 
SMtMi «»»** WpP gtentlng »f free epeechi 
the oflie^ of ramiBenitian for the 
uMt Of Uto pnMiuCita of the hndn hjr proeid- 
Utf • UniM period darhiK wMch e men 
i tiffd etlfej' the fruits of his efforts; end 
third* Che protection of personal property 
hy' Che pR^lon that no person shell be 
depltveil of Ws property without due proc- ] 

rtte OswatutiottAl prortsion mentioned es 
sectMd It es foflowsi “The Conpreas shell 
have power ... to promote the prog- 
ress of Srtcnee hod Useful Arts by tcedr- 
fng for limited Times to Authors and In- 
ventors, Hie exdusive Right to their respect- 
ive Writings end DUooverles." 

Upon this foundation stands the United 
States Patent Offlce, estahiished for the 
purpose of carrying out the , lutenthms of 
the framers of the Constitution and de- 
rekiped fer beyond their fondest dreams, 
by Amerlean ingenuity and perseverance. 

But bow shall the Inventor aval! himself 
of thUi privilege, this right that was bom 
wltii the Nation and which has been handed 
down to him as a herltoge to encourage his 
talents end develop his ld ctst, ..Tlie entire 
proceu by which evcrj^itl#® the United 
States may profit by his country’s lows 
as far as they apply to the protectl<m of 
his Inventions, should lie sn open hook to 
him. It Is worth while, then, to give s 
brief glimpse of how a patent Is procured, 
from the time that tlw inventor has per- 
fected Ws conception, to the time he is 
banded United SUtes licttors Patent, giv- 
ing him seventeen years of uninterrupted 
control over that which he has evolved. 

I..et us suppose that our familiar friend 
“John Snitth” has Invented a hottie stopper 
or seel It is simple and can be inex- 
penaively made, and is therefore apt to he 
aCeeptable to dealers in bottled materials 
which must be kept from contact with the 
air, 

“Smith” has worked long and hard ovei 
his device, and ht* sees in tts consununa- 
tlon a future of ease and comfort for 
himself and Ws famUy. These are not vain 
hopes nor idle visions, because he knows 
that people who invent new and useful 
things make money. 

The first thing the inventor thinks of. 
however, is that lie must have his inven- 
tion protected so that hr alone may enjoy 
the fmlts of its success. Not that he is of 
an unduly suspicious nature, but tho Amer- 
ican Inventor combines with his genius, 
goa«y portion of that desirable charactrr- 


it is not one of the rrqiilrenients of law 
that an Inventor shall employ a patent at- 
torney, the Patent (MBce would very much 
prefer that he should. It is greatly to Ws 
interest that he sliould do so, for the reason 
that the scope of a patent is determined by 
the formal claims with wWch the patent 
closes. These claims are technically 
phrased statements of what the inventor 
believes to be his invention and arc ex- 
pressed with sufletent breadth not only to 
describe the particiflar device illustrated in 
the inventor’s drawing, but are broad 
enough to cover otlier devices, which, though 
dissimilar in form, may he capable of per- 
forming the same function. A layman 
would undoubtedly prepare the claims like 
the famous “renter's lease” and thus re- 
strict the scope of his patent, leaving op- 
portunities for others to manufacture al- 
most the same device, without actually in- 
fringing his patent. 

“John Smith,” we will supfiosc, adopts 
the remaining and wiser course. He en- 
gages an attorney, and this attorney will 
make the “preliminary search." The rec- 
ords of previous Inventions in the art of 
b o 1 1 le-stoppcrs 
[•arcfully 


To whom shali he first turn? To a 
manufacturer of bottles f Not yet, for he 
does not know what manufacturer of bottles 
he can trust with his great discovery. To 
a irii^ ol a patent medicine concern f 
Again the answer ft in the negative. Such 
ijiiiiaa frequently make toelr owh bottles 
and It to didcult to toU whh* *- 
ifig to give Ok ittventor a fal{(. . 

Two otlier cOnrws are op« to (^’Smjth.” 
iUther he can apply ditcctly tp the Patent 
Oilotb or he can p^ Ms case In the hands 
of a patent attorney. From flie Patent 
e be adD dbtoto two blank forms-onc 
, toe dtoer a» oath. The Patent 


QMceb 



r df tola Wild, and wMle H haa a very 
I fOree of tSWtoa to anatmr auch in- 
b It fe vary plain toa* » ap<^ at- 

k toe toiitwl Of tooietlea, 

1 to FwW*" 


to see 
whether “John 
Smith's” idea has 
been already pat- 
ented. The value 
of tWs search is 
at once apparent, 
for if the at- 
torney finds that 
the Idea is not 
new, he so in- 
forms Ws client, 
thn s 
spared the ex- 
peiiae of prose- 
cuting his claims 
through the Pat- 
ent (Mice. 

the large 
Search Room of 
Patent Of- 
fice, patent at- 
torneys and their 


Prom the Applieution Division, tile fee 
having been projicrly receipted f<ir liy the 
financial clerk, and the iiioiiey deposited In 
the United States Treasury, the papi-rs now 
go to the examining divisloii. Tlierc are 
forty-three sueli divisions in the I’atent 
Olllee, representing the various classes of 
inventions, and each is in charge of a prln- 
eipal examiner, who lias a corps of skilled 
assistant examiners. 

In the case of “Smith” tlic applie«tiuii is 
sent to the division where all kinds of 
bottles and jars are examined The ex- 
aminer reads the ease carefully in order to 
familiarise himself with the inicntion dis- 
closed. 

Tile drawings are compared with tlir 
speelfleatlons with painstaking care, and 
the examiner makes an rxaminiition of the 
class to which the device belongs, an ex- 
amination similar to that originally made 
in the Search Room by the u|>plleant's at- 
torney. in the examiner’s case the search 
includes not only the classified American 
patents, but also the patents granted iiy u 
majority of the foreign nations, rspi-einlly 
Great Britain. France, Germany, Swltecr- 
laiid, etc., and 
the publication' 
in the Scientifle 
Mbrary. Whe 
the assistant 
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BIr. Bdwii^ aMwore, ConnuaioBcr of Patoita. 

delve through the 

records. It is a busy scene at every hour 
of the day, and It is a sight tliat famishes 
reflection as to the liigh hopes that are lierc 
encouraged or dashed down, and one which 
inspires on admiration for the perfect sys- 
tem that makes It possible for the Inven- 
tions under any given subject to be as- 
* *ed in one spot to serve es a guide for 

who seek to improve ujion the methods 

and the devices of those who have trod 
the paths of invention before them. 

The senrcli c-ompleted. the attorney finds 
that nobody has Invented a non-n^lable 
bottle like hU oUent's. He tlien writes 1o 
“Smith" and tells him so. “Smith” now 
authurtoes his attorney to prepare the speci- 
fications and drawings and theae are for- 
warded to the Patent OBee along with the 
petiUon and the oath, and the preliminary 
fee. These constitute a formal "Applica- 
tion for Patent." The wheels have begun 
to revolve and the machinery which to to 
transform “Smito’s” germ of an idea into 
a piece of marketable property, to already 
at j 

Tbe AppUcatlon Dlvtolon of the Patent 
Oflee first receives Iheee paper*. It faj 
hen toat they are duly entered In books 


appIMtian muat bear, 1* toe books of toe 

ftotoda of patents 

of the 


preamrt generattm of oMii, far Into toe 
peat tofchto «ve« toat mot told of ioven- 
tt^fdtonnMnit, which torai* inidi a proud 
ptom eif Anurtean htotoiiy- 1“ 
to "ftodto” to tomi V* . 
toeae hodln. tie haa Mm bto 
liMto a* It were, a volunteto hi the ranks 
of American Inventora 

tori ^ lie way not come out 

‘ ‘ ■' 


rraeheil 

elusion, his work 
is reviewed by 
the prlnelpal ex- 
aminer, and the 
applicant Is noti- 
fied, through his 
attorney, of the 
result of the con- 
sideration given 
the c 

Supiioslng that 
the bottle stoppiT 
is found iMitent- 
ahle, the 
iner now passes 
the case to Issue 
and It is ready 
for the Insiic and 
Gasette Division, 
whence. 

as the final fee of $J0 is paid, the specifica- 
tion to sent to the Government Printing 
OtBce, to be returned shortly printed in 
such form as to far ready to eomliinr witli 
toe wproductlons of the drawings, already 
prepared by tlie photolltbographer, rn- 
cioaed in a cover in book form, with tlie 
oiliamrntal fronllsplcce, thr seal of the 
Patent OflRce attached, all ready for thr 
Coniinlssioner’s signulure. A brief descrip- 
tion of the patent Is prepared for llic Of- 
ficial Gosette, the weekly rejiort of patents 
granted. 

Once a week the granted patents are sent 
to the Commissioner's private offlce in a 
large basket, wliere he approves and signs 
raeh oiir. In his Hhsrnce tills work may 
be done by the Acting Commissioner. 

When this completed patent is lianded to 
"John Smith,” he possesses for a period of 
seventeen years, a piece of marketable 
property, whose value may he such as 
earn for him large sums of money, particu- 
larly if It is an arllcle which fills a public 


The foregoing description of the way 
application for a patent goes through the 
Patent Offlce to, of course, based on the unp- 
posiUon that there are no obstacles in Its 
way. If. for instance, the examiner should 
find certain prior patents, which, in his 
opinion, anticipate “Smith’s” bottle-stopper, 
he enters into correspondence with the at- 
torney, and it then becomes the busineas 
of the attorney to adjwt the olaima to 
distinguish novelty over prior patents. 
These objections arc usually rsadUy totw^ 
roBWv but in some cases adjustment to tm- 
posalble and llir application Is Anally re- 
jected. 

gouetimes tbe examiner’s objections are 
tteated facetiotuly by the attorney. One 


recalled in whicii the examiner uli- 
jectrd to a claim as being iixi indefinite 
lie promptly replied and reipiCKted that the 
examiner indicate just liow indefinite a 
elaiin liliglit lie. But it does uol pay tn lie 
facetious in a matter which is of so much 
real importanec ns a jiateiit application. 

The eorrespondenee of the Patent Offlce, 
like that of any large tiusiness house, lii- 
eludes many letters and inquiries of the 
srjety Members of Congress are 
by their eoiistltuents to do all 
sorts of impossible things. “Please go to 
the Patent Office and get me a jiatent,” 
writes one constituent, n dweller on the 
edge of civilisation. He thinks the Con- 
gressman can wait until the patent is made 
led to him, and drop it in the 
mail Ikix on the spot. The matter of 
sea relies, speeifleatlons, fees, aniendments, 
etc., disturb him not at ail. And the class 
of inventors of this kind is bv no means 
small It seems to be a peeullHrlty of 
geiiitiH to know nothing at all of formal 
proj'ediire 

The inability of the inventor projicrly to 
describe liis devlee, or adequately to picture 
it, eaiises his attorney miieli emharrussnient, 
and involves a correspondence of large 
diincnsions. 

Cases which Imve been flnnllv rejected 
may lie apjiealed, first to the Kxniniiiers-in- 
Chief, wlio musl review the findings of the 
primary examiner, and Imml down a writ- 
ten dsclsiun. The Board of RxamJners-in- 
Chlef Is romposed of three men thoroughly 
versed In legal and technical prowdurc of 
the offlce if liie applleniit and Ills attorney 
arc dissatisfied witli the findings of the 
Board, llierc exists llie riglit of further ap- 
peal to the Commissioner in person, or 
either of the assistant commissioners, who, 
sitting as court, makes thr fliial decision so 
fur as tlie Patent Offlee is concerned From 
this derision. iip)ieal may be taken to the 
I'nltcd States Court of Ajipeals of the DIs- 
trlel of Coltmiliia Of ennrse, only a very 
small fiercrntagr of rejes'ted apjilirations 
runs the limit of apiieuls, but where the 
iniriitlon Involved is of signal Importance, 
much time and money is l■xJle^decl In thus 
acquiring the right to a ]>atent. 

In the event of two or more |iers<ms 
elaimmg the same device, It is very neces- 
sarv for uiullvlded ouiiershi|i to lie legally 
established, and accordhigiy an interfeerner 
is declared. 

An liilerferencc to a proeeedlng In tbe 
nature of a suit to determine which of two 
or more parlies claiming the same Inven- 
tion Is the first inventor. The interferenee 
is declared by the prlipary rxumlncr and 
the parties arc I'Hlled on to file statements 
setting forth in detail the different steps 
followed liy thejii m eonceuing and com- 
pleting the invention. It Mimetimes hap- 
[lens that one inventor does not claim to 
have first conceived the Invention until after 
the other had filed his applleatlon for a 
patent. In such ease judgment will tie 
awarded on tlie record to tlie party first 
filing toe application, unless tlie other fiarty 
should show some cause why the judgment 
should not he so rendered In doing this 
motions may be made liefore tlie I'.xnmhier 
of Interference to dissolve tin' mterferenei 
on various grounds, some of whiili are tlml 
the interference was iinproperlv deelared, 
and that tile Invention Is not piitentalile to 
either or both of the parties This lends to 
a test between the parties iiiiii sometimes in 
a series of interfcreiiers. mvolvmg the same 
applleation, the applieniit will first assert 
strongly the jiatentBlulItT of the invention 
when he has prevailed mi tin- record - that 
is, when he has been tlie winner of the In- 
terference— and III the secoiul ease, where 
judgment on the record is threatened 
against him, he niav wish to show tliat the 
invention is not patenlable. Thus the ap- 
plicant is in the position, which Shakes- 
peare describes In “^s You I.ike It,” when 
he makes Jaeqiies say i "One man In his 
life playrn many parts.” 

When the interference Is finally pro- 
reeded with, the parties are put to tbe 
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proofs and take Uieir tesUmoBy. 8Miie> 
tlmeH la-fore doInK thia they rMMw tbair 
]>ositi<mK and adjust the matters between 
thrni. One rase la recalled where a promt' 
neiil captain of Industry in a western State 
unde an Important tttventlon along the line 
of hia business. An associate made an iH' 
vrntiou at about the Same time, and the two 
assigned on interest in their respective In* 



C C. BllUnga, First Aaaistaat Commiaaloner 
of Patents. 


venllons to each otlier, neither knowing 
what the olia-r hud invented, and the h])- 
plU-atinns for pu tents were dnly hied. 
When the Inevitable interference was 
threatened, the captain of Industry said to 
his associatei “Isiok here, these are our ap- 
plieationH. l.et's go to Washington and flx 
this matter up ” They accordingly came all 
tile way to Washington to settle which was 
the first inventor wlien their jieeunlary In- 
terests In the inventions were already pre- 
served. 

In taking tlie testimony for the differ- 
ent parties, some of whlcli is n highly tech- 
nical matter, reijulred to lie in strict ac- 
cordance with the patent rules, the 
witnesses are examined and rross-exnmliied, 
just as in depositions for other suits, and 
finally, after all testimony has been taken, 
the cases come on for hearing before the 
Examiner of Interferences. Prior to this 
the tmtimony and the hriefs in behalf of 
the interfering parties must lie printed, all 
of which Involves expense and necessitates 
the assistant of skilled, trained attorneys. 

The Examiner of Interference then ren- 
ders his decision as to the matter of 
priority, limit of ap|K-al is fixed and appeal 
may be taken within that time to the Board 
of ExatnlnerR-ln-Cliief, who, after the case 
is fully argued, render their deeision. Then 
an appeal may he taheii fn>m this tribunal 
to the Commissioner of Patents in person, 
and from the Commissioner’s decision to the 
Court of Appeals of the District of Co- 
lumbia. 

.Sometimes in tlie course of an intcr/er- 
cnee, one of tlie parties wilt endeavor to 
change the dale of his conception of inven- 
tion on the record When tliis attempt Is 
made after he has liad full access to his 
opponent’s dates, the reason for such 
change must have the support of rvidenee 
that IS unim|ieaehalile. since the courts have 
lield tliat aiiieiidiiieiit upon so im]H>rlnnl n 
iwinl slioiiid not lie alloweii unless it is 
shovn tliat tin Interesis of jostiie clearly 
demand it, “tor upon the determiimtion of 
these dates." sass the Court of Appeals of 
the District of Coliimliia, “it depends, in 
tlw majorit) of eases, winch party is en- 
titled to the jwituit. and a change of mem- 
ory is comparatiielv easy M'lien self-interest 
dietales a different date” 

It will la- seen, therefore, tliat ttie Pat- 
ent Office and tlie Courts are fully awake 
to their reNjMtnslhilllles in protecting the 
inventors. One feature aliout the appeal 
to the Court of Appeals of tlie District of 
Columbia is that such court has no power 
to attarh costs against the losing party, so 
that the entire cost of taking tlie appeal 
to the court Is on the appealing party. 

Of course. It must lia remembered that 
Interference proceedings are extraordinary 
and are not often encountered in applica- 
tions for patent. 

’The higher ramifirations of the imgraiu 
of an api^catkm through the Patent Of- 
fice, preseiR many aspects of W and teris- 


la both Ittteresttng and brtfllwla. 

A large majority of Invantom, bow^ 
find that their applications ran t4 • pt 
able issue. A few dumgei fltay bs m 
sary to secure the coveted clolaii, but in 
tiie bonds of capable ottoracyi, thOM ore 
easily made. The hand of the Patoat Of- 
fice is ever outstretched in behalf of the 
inventor, and his interests are Carefidty con- 
served. Indeed, tlie first head of the Pat- 
ent Office, Or. William Thoraton, bald 
that “the patent law was mode solely for 
the encouragement of authors and 
ventors, and not to eollert a reveoue.” 

Thr offlccb though not originally intended 
as a source of revenue to the Oovernment, 
has proved to be one of Uncle Sam’s few 
money-making enterprises, and that this 
has been possible Is a high tribute to the 
perseverance and ingenuity of the Amer-j 
lean people. 

The Hodckiiuon Salt Ptoocm 


adiaii rights in the invention of Mr. James 
Hodgkinson, of Manchreter, England, had 
lieen sold for a large sum of money. Tlie 
invention is revolutionary, and as som 
times occurs, instead of being the result . 
years of experience and deveiopment by 
practical man in tlie business, it is really 
inspiration re<-eived by Mr. Ilodgkin- 
in a visit to the salt works. He saw at 
once that tlie antiquated and expensive 
method of producing salt could be 
planted liy a simple process which w 
save enormously in fuel, and In the handling 
of the salt. It is one of thr Instances where 
who have been born to the business 
keep in the rut or groove before them, and 
it takes a mind wholly unfamiliar with the 
art to see the room for improvement 
Mr. Hodgkinson is a man of unusual cx- 
(lerience, attainments and ability, and has 
the ins<entlvc faculty highly developed. 
Prior to his discovery the s^t Industry was 
carried out on a large scale neat Manches- 




or pan with a big 
water being riowly evapta^ 
etystols precipitated. This wni Pot OfHf, 
alow, but very expenaivfi, «id HMulrsfl 
pretty neatly, if wit ^tO, a test ^ 
to produce a ton of Wit AnOtfaM* sbrims' 
obj^on to the idd metbiid tfos tbgt the 
crystals were of Irreguhir stw, and h(«WP 
to get them fine enough for use as tabic 
salt, for Instance, it woS neoessofy to 
grind them, which WM obJectiomMe for; 
many reasons i first liecause the Bail, after j 
being ground, contained the dust of grtqd- 
ing, and » second handling of the oyatals 
was, of course, required. Different grades 
of salt are required, os is well known, the 
grodeti varying as to slie of crystolsc^ond 
uaed for different purposes, aceordlmi toj 

the ^ledal nxiuirementi, such " *“•“ 

fish salt, and the like. 

The thoroughly experienced salt nscn 
laughed at Mr. Hodgklnson's propowl ' to 
revolutionliir the art of salt making, ond 
resented the bare suggestion as mining 
from a rank oiitsider(ibut he peraistod and 
proved Ms contention in a crude way.: 
There was still so much skepticism that be 
was roiupelled. at his own expense, to put 
up a practical operating plant. The re^t 
has come up to hig greatest expectations, 
and he has been enabled to do what never 
has lieen done liefore, and hi the simplest 
possible manner, vis., to produce the finest 
taMe salt by direct precipitation wlthont' 
re-grinding, and to secure as many other 
grades of salt as he desires, controlling thr 
grades at will, by preelpitating the salt of I 
a uniform siae of crystal in various pans, 
from the finest to the eoarsest. Instead of] 
the wasteful method now practised, he util- 
ises every particle of heat from his fur- 
nace. passing the products of combustion 
from one pan to another, and drawing the 
spent gases practically cold from the rear 
of bis plant by a fan, requiring no stack or 
riihn^i ahd discharging a smokelesn gas 
at the rear. The proeest makes such a 




but hod the pleasure of a visit with him lost 
year, and visited Nartbwidw the salt dis- 
trict, and inspected the remaikaMy com- 
plete plant which Mr. HodgUmmn bod 
erected at a very large expense, showing hto 
own faith in his process, and his belief that 
it would revolutionise the salt industry. 
His understanding was that while Mr. 
Hodgkinson eriN’ted this at his own oast. It 
was on a definite agreement wlHi the Salt 
linion, a concern osntrolling the salt In- 
dustry in Great Briftin, that they would 
take the plant up when the proems was 
demonstrated to their satisfoettat. and not 
only pey for the plant, but pay Mr. Hudg- 
klnson a handaome bonus and a royalty per 
ton of salt produced. The plant was of 
large proportions and perfect in its work- 
manship, and justified every cUhn that Mr. 
Hodgkinson hod mode for it. 

Brief Notee on luTentkm 

Tbn BlUe ne n Potent Reftrawa- 

The late George Seely examined the class 
of electrical distribution and had charge of 
electrical conduits daring the modern de- 
velopment of that art An applicant, early 
ia the history of the art presented a con- 
duit of wood coated inside and out with 
pitdi, and tt was promptly refused by Mr, 
Seely on reference to the fourteenth verse 
of the sixth chapter of Genesis “Moke thee 
an ark of Gopher wood . . . and shdt 
pitch It within and without with pitch.” 

Inrantlgntlag the Match ’Urnat.— Etd- 
lowlng the reeomtneDdations of President 
Taft looking to the proMbitkm of the use 
of white phosphorus in matches on account 
of Its deleterious effort upon the health of 
mateh factory employees, the Houm of 
Bepresentatlves adopted on Pebroary Mth, 
1011, a joint resolution having for its ab- 
ject to seeure an Investigation of the so- 
called match trust The investigation ft to 
be conducted by or under the diceetlon of 
the Prasident is onthorfted to cnmider 
ItboH features of the present mode of Bumus 
[Ikebtre which affut the health of tlw en- 
ployees, bow the dangers to tiie empbiyees 
etn be minimiaed by the use of sn/bstituiiMt 
tot White phost^Khw^ and as to any exftt- 
f bi|t patent protoeUoa for such sUbsUtatcai 


.-It ft not aHo 

with a aubject who «ms 
hnpnivmnettt An IntaftlunBl 
irawUiw nun told ftie witter he spdbt ftra 
Wdsad tdi^ a year on a oleqiff, 

I aiiM him to atato top Mfie happoto^ 
‘MWded in 'the .tmtodllasr Udetaw ’bkiie'4ifc 
I'Sutuidly 

iMe of the fttoi 
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qMlm 1^, oABWiiMv ml 

AND VAtBTi 

ywy>'. «•». 

W l pwl|i Pp |i» ,v W «wim to fiti^ » tody'* 
tk« »ifdtl«a to Pto- 

tol>«-#*tot iNtoti «1<1 »t the 
Mtniiti'llliiir^ tlw'iNH to .1^ And pro-, 

tonraih ipimted^ 


[dowr toxtotxMittoB to e Htonke^ or » par- 
ehiMKir. 

APPAHATTTd Wn JSNniCmNO OA8—B. A. 
DiwniMM, (ktnttic. Wi«h. The Aim at thte to- 
rentton In to provldo an eflelest appantaa for 
mannfarturlmj gin of a high gmde with a 
mtoltnam piponae nad eonttonaualjr. The cee- 
Inf l» miMl with hrUk and may be of any 
aoltabie ehap<<, ■(»• and material; the laet 
havtog iKKir hunt randucttog iiualltlea, prefer- 
ably Are flay An advantage la, that In the 
aetual nperatlon of the apparatua, the cham- 
here are alternately mixing and combuatloil 
chamlirn 

FABniC nOLDBR AND EXHIBITOR.— 
Ehanx a. Baaan, Btonton, Neb. Heons pro- 
vide In the apparatui ahown, for eliminating 
all erraoea and wrlnklea, or, to other worda, 
the tabriea are anmothed preparatory to wind- 
ing on the exhibiting rollera. Baeh fabric 
roller haa a groove for noe In bolding an end 


ntoipwii-lMl MN aauot 'ImUm toVArated 
f^:il^<4Mlteato 4nHng fha toMrthw'or rt- 
pl^Pfit tlit botton wKAln the waity. abd 
a tiim to to prcna«o tor the rapid 

aa<l‘A% nwpvat of toe MHoa proper frotn 
tbd NMltoto .wltbont iMCNtotottof tba naa at 
apooifl 

MBur mvocm<m ootte— a. c. 

thmib ItotolMWK. ra. In tbto eaiw the inven- 
thto tolMiW'to 'latMhie aetf-fadwttoa CMla, the 
mofi ' 'IMftomtoy pnpom being to provide a 
mtl toWak My b« M nett M to dtopowM with 
a ftiMttot or to avoid the noeeaalty fojt a 
ohofctog eoU, and In which the voltage may bo 
readily eontroUod at will. 

or Intanot t« Fn iw eara. 

CO<M*e— Miirntm J. Btokm, Torre Hante, III. 
The ohop ahown In the engraving to Mally kept 
to a dean and aanltary etate. Tbo invention In 
general conaUta of an open bate, triangular 
enda and tldee ; the nnda and aldea hinged to 
tfea baer and tuMIng themun, and the aldea 
adapted to aoat on the enda when the latter 





are tnmad nprlght, and form in connection 
therewith a coop, the eldee each having rigid 
tide bare and reticulated covering, faeteuera 
arranged on the tide bare of the eldm, and a 
dexUiio covering for the aldea adapted to he 
detachably applied thereto by the fasteiiera. 

gTOMP EOADICATOB.— M. 8. PanaLaa, 
KattoK, Idaho. The Invention refera to a 
atomp remover, at a type adapted to form a 
ftunaoe around the otnmp and deatroy the 
aapw by Are, An object la to ao conatmet the 
dovlea that an opening will be prcaeiitt>d to the 
Wind ftoiu whatever direction It oomea, ad- 
jacent the bottom thereof, ao aa to form an 
upward draft therein, and at the tame time 
dRraet tt|«. outlet away from the wind, ao at 
to canaa a anetlon through the davloa. 

WISO CAHSIBR.— T. U CuMiiiNoa, Bpen- 
eer, Iowa. The Invantlan providaa maana for 
toMlag earrUra to neat upon the atruetnra at 
the thnaung atochlaa to which they are ap- 
pltodl itovidaa tor varying their operative po- 
•UtoM! VrovtoM a driving meebaatom for a 
plaraUty of oarriera . operable from a tingle 
towteai jHovldM temovablo |ittde bohrda tor 
a*#toaa and maana eonnaeted therawtth tor 
lawiinc a piiiM% of eavrlara to eoutltnta a 
al^ mmvaya*, and tH«vUaa,-.t(an«»iaalon 
toadhawtaw deatblo and univorahl la>«fi)ma to 
dtopBURMiato VAflattoa la aOButor r^ttoa to 
aayeiaia. 


of the good* or fabric wben trying to roll It, 
the enda of the fabric being inoerted In the 
groove and held therein by friction, ao that 
lit la prevented from altpplng when the roller 
la rotated. E«oh roller ha« two gaidea act a 
dlitance apart correepondlng to the width of 
gooda to bo wound, It being aaaumed that in 
eoaea fahrica of dlffereat width* may be 
wound In the aame operation. Each guide haa 
a clamp whnoe action prevent* the rolled 
fabric unwinding neoldentally. 

SHELF ATTACHMENT FOR TENTS.— W. 
C, BaowN, I). 8. Army, Wnahlngton, I>. C 
The Invention I* embodied In a noeful and In- 
expeniiva ihelf-Ilkr attach nient tor tvnt* of 
rectangular plan with a wall, nueb aa wall 
tenta, riiinmon bmt*. and hoapital tenta uoed 
In the V fl. Aririjf, the aarac aervlag aa a anp- 
porter or holder for varlou* oyttclea uoed by 
the occopant* of the tent 'Hie abelf la folda- 
ble with the tvnt 

DINNER PAII.— Rrv. W. A. Bnwxana. Tine 
Blnff, Ark, An object here U to provide a de- 
Th'c In which tberi) are a nutnlicr of oeparate 
traya tor carrying food, with nieana for ven- 
tilating etch tray. Hie traya are readily ae- 
leatlble and meana provided for locking them 
when In poettlan. Carrying nH«na la arranged 
for Ugnidt In xiieh a manner that the latter 
cannot ho removed until tbo cover la railed. 

FORM FOR TUB CONSTRUCTION OF 
CONCRETE WALKS, FlAWttS, CURBS, GUT- 
TERS, AND LIKE STRUCTURES.— M. 8 
HOTCRAiaa, Binghamton, N. Y. Tbo Intention 
In thia Improvement to to provide a form for 
concrete itrueturea, and arraoged to tnaure 
perfect allnement of the lartloui of the form 
and itablltty of the form without requiring 
otakea or brnoea, and to permit of couvenlently 
and quickly noHembUng the form parto Into a 
iolf-aoitalnlng mold 

GREENHOUSE BENCH.— J. H. Pudbok, 
New York, N Y. Among tbo principal object* 
which the pre*ent Invention baa In view are 
To provide a bench for tbo earth employed In 
greenbouioa, lo arranged and conatructed that 
the tame may he dumped with eaoe and quick- 
ly ; and to provide an economical, efficient and 
durable eouitruvtloh for a frame for holding 
the bench la a rato<>d poaltlun. 

CALK HEARING OVERSHOE. — G. B. 
MaTBE, Newburgh, N. Y In carrying out thto 
InvanUon, |he calk* are aeeured to a member 
■opaiato ttom the overaboe and detachable 
themfram, the member being lecured in plare 
between the ovorahoe and the under aide of 
the horoetlhoe. A perforated plato to alto pro- 
vided McuiH>d to one member of the overaboe 
and adapted to co-operate wKh a movable 
tongue connected to the other member, by 
tnaont of which the membara are held In place 

PAPER ROLL HOLDER AND CUTTER.— 
RArwoNb P. tlannaiCRaoh^, 932 Waablngtoa 
Avanue, Brooklyn. N, Y. Tha object hero to to 
piWMa a hedder and cottar tor rolla of paper 


, 'ln*'«IAIDPB’S SQUARE.-^. 9- Banna, Naw 
IT. In th^ preaent patoSt the Invea- 
' IM IttplfbWMBt to WMAB goto 'ha arc 
toil.to^toitointotkt tot gleamgea an (Haa, by 
, «iW|> Ito* gaifla af the '#»«« of the 

m; to i igg (iii ^ to viaw<f awtoto «« 

hkito'^ffiW.toi'aetonatoly M NadUy 
Witolto ,gMttto 



to movably mountod ao that It malntalna a 
conatant angle with too borlaontal, regardleai , 
at the thlcknooa of the call, whereby it to pot- i 
■Ible to aever plecei from the roll with equal I 
facility at all timea. The device lunatratcd < 
herewith to for noe With rolla of paper or I 
other material which to uoed In piccea aevered i 
from the rolla. I 

JdAGAZINE PLATE HOLDER.— B. OOIJ)- ' 
oraig. New York, N. ¥. Tbo plate holder I* < 
arrant to bold a plurality of a«n«lDve plate* 
without danger of the oeme becoming light 
etruck, and to allow of conveniently tran*f«r- , 
ring a aensitlve plate from the bolder to the 
camera. The holder la formed of two elde* ; 
and an Intermediate member, having cot out 
portlona for forming Individual ebamben for ' 
the reception of the oeniltlve plate*. 

DERRICK.— O. FbiNK, Seattle. Woab. While 
the derrick may he ot the atiff leg type, It may 
eloo be ot other typea, oa, tor Inatonce, guy drr- 
rlcko. The object* here arc to reduce coat, 
to render the arrangement of the puUeya more 
compact than heretofore, to enable the boom 
to be broDgfat In cloaer to the ma«t without 
fonllag block*, and wltb the aame length of 
boom to oeenre * higher lift. 

HOSE DRIBBc-B. M. Wif.HiTa and F 1 
Lbt*on, Gordon, Neb. The drier la preferably 
In the nature of a vehicle, ao that It can be 
dMven to the fire and naed liumedtately after 
the are, the drier having an oven, and the air 
preunro tank arranged within the oven, hav- 
ing a valve-controlled outlet provided with a 
hoae connection, tbo air prcaaure tank being 
lupplled by a pump adapted to pump the air 
anpply from the open air. from the ovon or 
from the due ot the heater which heat* the 
oven, tbue enabling tho temperature of the 
compreoaed air to be readily controlled. 

■ardwrare auS Tirola, 

CLASP. — B. 8. KaLLBV, Kelley’a Cove, Nova 
Scotia, Canada. ThIa Invention la an Im- 
provement In vla«fiB BUttable for clamping ar- 
tlclcn gennraUy, but eapeclilly adaptnl>h- a* 
a holder or claap tor a row'* tail, the claap i 
embodying two approximately U-abaped clamp- 
ing membera of apring wire, with (he arm* of 
the member* danged together to permit ot tbo , 
membera awinglog to and from each other , 
Tho member* have gripping Jaw*, each *et of . 
which are provided wltb Intermeahlng, grip- 
ping hellcea, to engage the article to whli>Ii the , 
clamp to applied without danger of cutting. 

HAMMER— A. Ouamt, B.‘evllle, Texea , 
Mean* provide that tbe hammer bead may be i 
vecured to the handle In ouch manner that 
the head cannot Ay off tbe handle, and thto 1* . 
done by conitructtng the head with a laterally 
opening dovt'-tall or under-cut recexa with It* , 
■mailer end open and leading from the lower 
aide ot the head, and forming the handle wltb 
a head Attlng the rceeia and aeeured tberelu. 

HINGE — O KATXBMBliaaRK, Chicago, III 
Tbe binge to eapeclally an Improvement In 
eoeb aa are known a* "Jamb" hingea, and tbe 
Inventor baa to view a hinge leaf, ordinarily 
tbe center or intermediate leaf, which to adapt- 
ed to be atamped from a one-piece blank of 
nbeet metal or material and provide »uch re- 
inforcement for the oppoaltcly-arranged knuc- 
kle* aa to make It litiimoalble to break or 
liend them from the body of the leaf under or- 
dinary atraln, 

FOLDING CHAIR.— 8. G. Krit.b, Ban Fran- 
cloco. Cal. The purpoev here to to provide a 
form of chair that may be made ao that the 
hoae and tbe aeat can be aeparated and com- 
pactly folded, and wherein tbe neat and back 
ataya may b« removed and readily replaced, 
and wherein wben tbe aeat and back aoctlon* 
are properly placed upon tbe baaa occtlon the 
chair will be aa Arm aa a one-piece chair. 

PIPE WRENCH. - B ENPaaga. LIttleport. 
Iowa. Tbe Invention coniprloea a Axed Jaw 
on the wrench bead and a movable Jaw co- 
acting therewith and having a ahank that I* 
movable tranivoriely In an opening In tbe 
head. Tbe ahank of the movable jaw baa a 
elide that carriea a apring pawl engaging 
ratchet teeth on tbe ahank for holding the 
movabla Jaw In the adjuated poaltlon 
HomboIioM VtUltiea. 

COMBINED nOI.DER AND RECEPTACLE. 
— Atrauar Gbaoul and Gbobob Gaanatb 818 
John Street, W««t Hoimken, N J The object 
of thto Invention la to provide a combined 
hoMar and receptacle, particularly adapted tor 
n«a on ga* «tovea. the holder being raqatred 
to hold the gae hoae and the receptaclea to 
cilnvenieotly bold matebea. For the purpoae 
menttonad nae to made, aa ohoiWB In the on- 


UMBRELLA STAND.— P. P. MOMMANIN, 
Jeroey City, N. J. The Invention pertntna to 
atanda tor umhrellaa, canea and the like, and 
ha* reference uiure iiarticulurly to a atand 
comprlalng a frame formed to receive umbrel- 
la* or other like artlcli-*, and having a holder 
adapted to have (be unibrelhta rest agalnet It 
In poeltlona auch that they can eaally drain 
wben wet, and out of engagement wltb one 
another. 

nnehlM* *u4 MechnnlcBl Devleen. 

COMBINED HOBE HEEL, AUTOMATIC 
WATER DIHCHAROER, AND FIRE ALARM. 
-~A. A. n*iN. I* O. Box 108, t'harlestou, 
Waah. In thto patent tho Invention ahown In 



tomatically opened, and an alarm I* aloo 
Bounded automatleally In one or more room* 
in the building where the apparatua to located 
It to Himple In construitlon, caallv operated by 
any unakllled person, anil to pailicularly use- 
ful In hotel* and lodging bouac* or wherever' 
else It I* nect-aaary to give an alarm In a aericai 
of rooms or plaee* 

DABBING BRUSH FOR WOOl, COMRERS 
— T. K I.XR, New York, N Y In machines of 
thto type a pair of dabbing bruabca are monnt- 
ed dlanielrlrally opiioMlte to carb other, and 
the machine la conatructed In auch a way that 
tliu hank of wool to be coiulmil la presented tu 
the liiuabea, the wool being eurrled upon a 
horixontul drcular support or wheel which to 


Prime Sluvera and Their Arresoorlee. 

HTAKTING DEVICE —Joitw P. LooMir. Ru- 
ral Free Delivery No, 1, Buckliult*. Texa*. The 
Invention pictured herewith n-Iate* to start- 
ing dcvlee* particularly adaptable for Internal 
coniboatlon euglm-a, and the aim to to produce 






, ('sL- tnw^ 0* a body provl^isa' wMh * dtomp, ws 

sIm' iMka, by Mama M su raoa^ciea aeeured to the body. X hood la 

totSMlMy atuRgirtod, wU«h a«mi iot aaw the bMda of matchea ftmu any boat radlatliig 
K CRlM'SIto Mil piaeaa Of SItttiOnt Msstta. from the atove. Tbo other mwptacle boMa 
^ «(• MSOtoaS, Ml to tha htadi the a«4a of OMtehaa oaed to Hsht tha gM 
|M|0 #f MM Itoi 


previously la opi'ratlon. Uko to made of a 
pinion for rigid attachment to one cud of the 
■haft ot Oil engine, an Inteinally toothed rack 
oiwratlvhly mounted on tbe pinion and pro- 
vided wltb an extended rod In engagement 
with * spring, mean* on Ute rack for holding 
the pinion In an oiwratlve position relative to 
the rack, and mean* engaging the rack for 
connecting rack and pinion, to rdeaae the 
apring after the aame baa been ■ubatuntlally 
coinpreased. 

COOLER FOR INTERNAL COMBUSTION 
BNUINBB.— C. I* Van Bciioif'K, Mllwnuk.-e, 
Oro. Tbo Invention relati-e In (•<H)llnK mean* 
for Internal combusllou englnca, and inure par- 
ticularly to an Improved tank mlaiited to be 
connected to the Jacket of «i> lulerniil eouibus- 
tlon engine and opvratlni' uiitoniatlcally to 
withdraw the beatial watei fioin the Jacket, 
cool it, and n'turn the water to the Jacket. 

PISTON IlHAD— K U lUiOHClf, Oonglaa, 
Aria. Thto Invention to an Improvement in 
piston heads and liae for Uh purpoaci to pro- 
vide a novel coiiatructiou of what to known 
aa tbe bnll-ring bv forming the said ring In 
two eegmentil oecHon* Atted together around 
tbe body of the piston and receiving the anap 
ring* by which the packing ot the ptoton 
within the cylinder la aeenred. 

BOTABI BNOlIOWAMga H. Watmw, Bw 


am 


«8, Hlvcrton, Wyo. In the pfM<nt pfttMit the 
(ilijiict of the InyoBtlon repreeentad the en- 
ttrurioR l« to itrovMe a new wM Improved rtf 
tory eoglm, arranged to utlUie the motive 
agent to tli<‘ (nileat advantage and to prop- 
erly Kovvrn the apeed ot ttw engine. In order 



BOTAaV EXOIHI. 


to produce the deelmd reeult, uae la made of a 
cylinder piovided on ita Inner nnrface with 
aplrallv arranged eavltlee for the motive agent 
to pasB In, and a rotor mounted to turn In 
the eald cylinder and baving beada In the 
form of revoluhle atar wbMia In meah with 
the maid cavitlea 

WATKK OOVKBNOH.— A. DlCKiaaoN, Amer- 
ican I<‘ork, inah. The Invention ot tbla pa- 
tentee la more particularly intended for appli- 
cation to a pump to automatically control the 
aanic. A plunger la provided, haring apaced, 
rigidly eonnccted platan lieada, the pump de- 
llreiing in the o'llnder between the henda of 
the plunger. Paaaagca and aulUhle porta con- 
nect the apace between the plunger beada with 
the adjacent enda of the cylinder in which the 
plunger uiiivca, and valvea are provided for 
cuntrulllng the porta. 'Jlierc la a connection 
hi-twoen the governor and the valvea for oper- 
ating the latter, to almuitaaeoaaly rioao the 
Intake and open the exhanat to one end of the 
cyllndiir and prodnee the opposite effuct at 
the other end of the eyllnrter, so that the 
entering fluid will ahlft the plunger flnitable 
eonncctlona control the prime mover. 

BaUlwaya and Vkolr Aeoeanortoa. 

CAR roiII'LlNO.— .T A RiAMia, Tyrone, 
Pa, In car couplera of the Master Car Build- 
era’ type in which there are provided oppo- 
elt<>l> dlapoeed hooka which Interlock but bold 
the .icouplera together, there la no provlilon 
tor lubrication except that of the locking 
niechonlara and knuckle pin The Inventor 
coDteaiplatea lubricating the working faces ol 
the coupler and ao conatructa It that thia lu- 
brication may Ik> brought about with the nrinl- 
mum change In the contour llnea, or leaat In- 
croaac 'in the expenoe of uianufacture thereof, 
and whereby all the rubbing or working facea 
will lie lubricated from one source of supply. 

CAB i'OlIPLlNO.— -W. 8 , Lbk«o!I, 'Tucson, 
Aria. The purpose here la to pMvIdc means 
(or releasing and opening the knuckle of a 
coupling of the Janin type, from a point near 
the aide of a car whereon the coupling la 
placed ; to provide a spring holder and means 
for detachably connecting the holder with the 
rear end of the cnnpllng draw Imr. whereby 
the holder Is adapted for quick detachment 
fntni the eonpling, and Us replacement facili- 
tated, If It Is arcidentaIl,T broken or rendered 
Inaecurc. 

HACKTY DRVICE FOB RAILWAY TBACKS 
— IiM. R. E, Cari.tow, Utonin, K.t , and M W 
Kvi.B, ISalmorhea, Texas. The improvement is 
In guard rails for previmtlng derailing of cars 
All object of the Inventloo la to provide a dc 
vice which may lie advantageously used at 
IKiInts nl which there la danger of derailment, 
such as on rtirvcs, or U|xin bridges, or other 
Structures ,\ further object Is to provide 
alec trie nl means for notifying the operator If 
the clemllnicnt should occur and at what point 


Dealcna, 

I1E8I(1N KOU A TOY,— L Lbvt, New York, 
N Y. Tills new ornamental design for a toy 

which la placi-cl the 1 ii*hc 1 ol n lung haired 
French poodle, with ii bow of ribbon around 
Its neck. Thre^' stc'aincrs, cucli tipped with a 

UEKKJN Ftllt A KI’l’K W. A CObUNS, 
New York, N ^ This dcslgu represents the 
form of a monoplane of the Antoinette type, 
and abowa some detail of the framework. It 
Is graceful, well balauccxl and aucccsstully re- 
producea the ueruplaue In a kite' design 
r>»HI«N FOR A KKrrLE AND STAND 
M. WRiNTaAca, New York, N Y mils design 
ot a kettle and stand la a Iwantlful work of or 
namentatiun. Above the bodv of ihe kettle 
Htiinda a scrolled handle, and the whole cleai|u 
Including the four-iegiied ntand, la covered with 
elaliorate garden acenea with human flgares, 
flowera, vlnea, heads, etc., In good iaetc and 
profualon. 


Noib.— t'oples of any «f tbooe gwtantf wW 
be furnlfhed by tha RctmtTlMC 
ten oedbi each. Ploaae gUle tb* »8tM df «H 
patentee, title at the lafnattN, «M iM* ‘tt 
tUipdVW. 



York: The Ootlnc Put _ 

puF, 1B09-1810. Kmo.; Utiutmtdii. 
Th« Book ot OamplBt taA Woodfin^ 
By Homos Kaphtrt. Sfl pp. C 
Cookery. By Homos Repfaurt, 
pp. BaokwoodB Surgery and ' 
cine. By Ohsrlss Stuurt Moodp, 

100 pp. Price. |4. 

The editor of 0«Mnp laUeti thane os 
of the bciat outdoor books In Amexlea. 

ontllt, and the detalbi of camp life, I 
treatment of wounda, fracture*, end 
ailments, the^ whole field af life In the 
has been eovered, and Its bardghipa end 
dents rubbed of their tsrrora. The Uttle val- 
iimea may lie obtained aapaintely or, aa quotad, 
enclosed in a heavy cloth mac which mskea of j 
I hem a compact package. Traveltera, campers, 
huntere, health-seekers, and mining englni 
will all find In them eompanlona to need n 
which they will be very unwilling to part. 
Tun AueucAir SHorroTTit. By Oharlsd 
Asklas. New York: Outing Publtsb- 
InR Oompsny, 1910. 8va.; 381 pp. 

Price, |8 net. 
om the ahot-peppered 
tphorlama which close the laat chapter, 

Ijook will delight the devotee of the “ 

hands will Itch to encircle the stock and barrel 
of the high-grade, richly-chased arms 
shown In the half-tones. The writer puts for- 
ward hla subject matter In that hearty, aest- 
way ao typical of the open-air man. He 
the varlouM makes, both foreign and 
American, In a fair. Judicial manner and, aside 
from their points of construction, manages to 
Impart much useful lore in regard to fitting 
the care of 

iclence of wlng-ahootlng, and the psychology 
the sport, with hints on the pocullarltlea of | 
the different game birda, and 
' lid etiquette. 

A Manual or Pkactioai. AsaATiiro. By 
tbs lats H. Van F. Furman, 
NewYsrk; John Wiley A Song, 1910. 
8vo.; 680 pp., lllustmtsd. Pries, 93. 
IVrhaps the best Indication of the reception 
this work has been accorded la the fact that 
seventh, making a total 
Issue of thirteen thoussud. Its revision and 
enlargement has been Intrusted to William D. 
I'ardoe, B.8. an<l A M., who was formerly as- 
sistant in mlnemlogy at Princeton nnivetalty. 
The chapters on the determination of sIUm, 
lead, capper, cobalt, nickel, and vanadium have 
Immu entirely rewritten, and a chapter Oh the 
determination or uranium baa been added. 
Other additions worthy of mention are a de- 
scriptlon of thy Pearce method for the deter- 
' latlon of tin, the hroraate method tor antl- 
ny, a volumetric method for Ifismuth, and 
tier's method for arsenic The tatter part 
the volume Is devoted to calculatieoa and 
taMea. 

Orsiqn OF Maxine Multitubulas Boiijos. 
By James D. McKnigbt and Alfrsd 
W. Brown, A.M.l.Msch.G. New York; 
D. Van Noatrand Compuny. 8ro.; 48 1 
pp. Pries, 91.60 nst. 

For the benefit of marine enginesrs, marine 
draughtsmen, and students, who are without 
experience of boiler construction, tbo writers 
lay down, step by step. In simple 

the design of an average marine 
holler, with the hellef that the IntelllgeBt 
or draughtsman will l>e able to t 
iliem understaodlngly, and thus obviate the 
neceaalty of spending much valuable Umo on 
the Imller side in a Hbipynrd draughting office, 
least shorten the time materisUy, 
Kmcmnnth or Blbotbicitt fob Teomnical 
Students. By W. H. Tlmble. New 
York; John Wiley A Sous, 1911 
18mo.; 666 pp.; liluatratsd. Pries, 
92 net. 

le Pratt Institute classes have for a num- 
of years been taught from the mimeo- 
graphed notes npon which this text la baaed. 
Mr. Tlmble regards the result* a* Justifying 
mode of presentation, although be admits 
(Ills may not at all times be the usual mode, 
and that It may perhaps be open to the crlti- 
of not being quite logical in its order. 

It la teachable be avers the results demon- 
A great deal of Informatton is given 
In an Immediately usuable form ; this tnforma- 
Is applied to subatontlal ends, not to 
abstract theory; It provides sufficient drill tai 
practical prohiema to develop In the student a 
capacity for applying what be has Isaraod ; a«d 
Itrtwenta only what a technical student BOads 
know. History and geoeralltlaa ksnt bean 
omitted. Tiius a sure foundallon ta laid for 
more advanced courses, 

A PocKirr-BooR or Mbohanioal EMfiimcEB- 
iNG. By Charles M. Suiisfi, BJSc. 
Jersey City: Chartefi 11 Bames. 
16mo.; 218 pp. Pride, 9^ 

'his digest, intended for the nse gt engineers 
and students, weighs but aig otMOes. aad la 
i>rimtui of useful formulas attfi , yaiutbl* data 
and eonatants relating to ‘the pF^rtii^t of ' 
machine parte, aaaemMed ffdriiiNes, «# s>o- 
tors It Is « foqytfi d«dm to 


new alloys and allowable filwr 

aeroplane fqndamenuii ahd twMlaf 4saiff- 
'ketatoreod eennata «oagtf«Mls«,.tfariiMi. rapf 


;iix Toum BuKmfouKi By aapmiwAa^ 

Hall. New York: Tha 

Company, 1910, Bya.; 18 
luatratad. Ptica, 81 JO nat. 

The author's aim is tb afford ‘tnatinettyo 
uBusement to latelligant boy*-’ 
the early dlaoovertoa and the fimt ptteeiplad of i 
electrical science, he loads the reate Oh 
through the simple experiments of attraction 
and ropnUlon, of the oleetroscopo and |te Iny- 
d«n Jar, to such processes as elaetrotyphif and 
electToplating, and to such devicM aa the tato- 
graph, the dynasMi, and the 
ment for wireless telegraphy. 

A Text-Book OF PRYaiog. By H. B. Hnrdt. 
M.A.. B.8c., and R T. Uttey, M.A. 
Now York: D. Yaii Naatranfl Con- 
ly, 1910. 8 to.; 28 pp.; lUiMtratad. 
rioe, 93 aot 
The preliminary axamtaatton in phyatca in 
the Oxford Natural ddaneo School is the bgaig 
ot tbla text-book. Bxamplea uu glao 
dueed from the examination paper of <Min> 

~ «d«n Uplraialty. and the 

MUItary Kntranee Hxamlnatlim 
of the quostiona, and the year 
were set, are tadlonted in brackotg. Whan 
several srays ot worUng eat a 


psay, 

Prioe, 


le. The divisions ot the , work are “t^na- 
" “Hoat.” “Soand," “tight" “Magnet- 
“Btatkal Blectrldty.’' “Cunent Blaetri- 
city," and “Ocneral Phyales." Dlagrama, 
Inaorts, and fuU-page Uluatrationa sapptomant 
and clarify the text. 

DTNAAfO BLBOTBIO MACHINmT. ItS OOB-I 
atruotlon, Degign, and Oporation. By 
Samuel Sbatdon, A.M.. Pb.D., S.Be. 
and Brloh Hnuamana, B1.B., M.S. Now 
York: D. Van Noatnmd Oompany, 
1910. 8 to.; m pp.; Illugtnited. Prieo, 
92.60 net. 

This le an sigbth edition, completely rewrit- 


altemating-curveBt being dealt with ta a ea 
volume of nnlfonn binding. Thia teal-hook le 
intended for the use ot students 'punotng 
elaetrlcaJ uid non-electrical angtneerlag coarass, 
requirements of the elaaeroom have 
t in view. The arrangement is inch 
riwt those parts which s'mdenU In the non- 
electrical courae would Dot ho roqnlred to 
Btndy, may bo poaeod ovor without dIaturMuc 
sequence of the remaining matter. 1 
electrical and magnetic Inwe and facta, we 
to ohaptera on anuaturas, field auigneta, gan- 
aratora, motora, and atorage httterlea. The 
final chapter is devoted to centrel-etatlon 
«t. selling 


The AirroBiooBArHT or an BIlbctiion. By 
Chnrlet R. Qibson, F.R^. Ptalln- 
delphla; J. B. Lipplncott Oompnny, 
1911. llmo.; 819 pp.; illuitmtctf. 
Price, 91.60 net 

da true fairy tele of tbo hsteet theory of 
ICO seoki to do for the electron wliat 
itn, in hla "Bthtea of the Dust,’’ Old tor 
the cryetal. From the time whan Queen Rllea- 
beth'a physician diaeovared whet he thought to 
bo the attraotlvo proporttea ot nmher, down to 
(he yeatorday when proof of tbo aalstonee of 
the electron revolntlonlsed tte mecbBDteel 
theory of the constitution Of matter, the tale 
logically and progroaeMy ttutolfie from 
der to wonder It ahonld be in the hands of 
every boy ; and there are few Sten but could 
read it with profit. It ie whan we read Such 
narratives as this that we recognise the truth 
of Spencer's cooteotten, tbo coatontinn that 
science, properly studied, is a postJo, moral, 
and religious tafinoaee in tha Uto ot man. 

Tnn Sronr or the Axeucan MEgoBAWr 
Mabine. By^John R. Bpesn. New 
York;< Tb« UnelnlULn Ooanpnny, 
1910. 8x0.; SdOvp.; tllnatmted. Friee, 
91.60 net. 


;splraUon to renewed and hotterHHrocled 

at on opportuno time, Then the 
nation ts awakening to a senae of lit loss. 
From “in the boghmliig,’’ irben the Sfoten iM- 
goinr plaoshoo "Virginia'* was laid dawn In 
umerelal potpoe a a the flcst taiaei 
to be bum In the OiiMed fftatsu-- 
deem through the years of aatly ffiewih* Otj 
French apoUaUon, and of British 
to the pteod whan etaa^ antere 

M aaptumdi^ trade , . . 

ambttaJn telr EWMMte •‘th- 
out It, srere yat nnwllttaff to |MR caffitBl Ihtu 
what at first sppMred to he g risky tntoiVriieO) 
the abeorWag story rad* w, Wte 44# fteht 
Iff the “Qrcat Britain'’ awt te esmenfftototer 

to 1844 came totter 



,...'slBtentlF oln 

and te u _ _ 

tire aad tea tonadty 

the author owribea 
ei^miBcy ^n' te a _ 


Heyhevt "CkHAldy^ - - 
Prof. Herbert (;!hilitlqy% 




Hi as fair ton yaat 

i« iDctete tai iaowMga hriatte te- 
Ing the past taw yeaiu. It la rsey .IhateMto. 
At praeant tera dra eerotal fftemu tfPes, te 
H. nema, M, Farmgn, etc,, b«t W ^ te* 
“Mr, Faragu'a gUKdilnar retotosd to dC ffnhjt 
length, it none other ten te te W Volalk 
and Prof. Chatlar Statee that the llfdltlrity «f 
tuootaafta oMohtoct of todep aye tffnlM* type 


eat a|da of te oenter end 4 
te ote#" ; wbOMM tea 

of a Wright stehta . , 

and te mr ande of te two (tee* 
I, te DOW towmott knewMMe. the tootitto 
|te«, entitled “Oenetol Priaclpiee of te Aeto- 


rerolTabte ptan** ot te ttcdt aerriug, eri* 
between tem to seated 
itearing flaae is at te 


Just In back of te two rear gurtacea 
that are labeled ''ueoalty tatmoTahla." What 
''ganersl principle" Ja tUa aupposed to reffce- 
leut la certainly an enigma. Iff te dlaewsHan 
of theoretical matter no oapISBattoiw of te 
aeUon of cambered autfaeea or of te more- 
ot te center et pressim an gtran. A 
typical siample ot tha absurdity ot the eterire 
book le tbo toltowlng: 'Whe tyetom totro- 
dueed by Mr. Ohanuto of a longitodlhal girder 
croBced by tsr* traueretee trumes aupporting 
the planea ie ruther fraftle whan the weight 
ia llarited ae at preaent, and Langley's frame 
ie but Uttle atrenger. In fact, tbo late pro- 
foaeor's mon-earrying machine oemo to grief 
(owing to coltapeo of guide raile) before 
Contnelnt etatementa of ihie eort are 
wone than Wortbleaa. Another eholoo apari- 
le this ; “It a plane touohea any obatade 
during te flight, theca te almost certain de- 
itruetton et te whole machine. For this raa- 
it aeome deeituUe to reduce the apoed." 
doubt we ebaU soon hare ''narrow-gage" 
aaropiaoes deaigiMd to dy through right 
w I A retrashlagly amnslng paragraph ia 
te toUowing: “The plane has to carry. In 

IS own weight, that ot the prime 

mover and the propeller, together with other 
■all items, such as aerooaata." 

The eontlauai use of the weed ’ 
stead of te more naiml “aviator" 


Tra Book of Wxkat. By P. T. Dond- 
llniar. New York: Orange Judd 
Company, 1998. Small 8vo.; 366 pp. 
Price, 92. 

The sohject treatod In this work is one 
wbicb appoal* not only to te special tntoreeta 
of aoveral claeuse, the producer, te merchant, 
the epacniator, but also to te enheuswr, that 
eay, tho genorsl public. Tbo tMxik de- 
s high pralie for the lucid and attractive 
maauer ia which the many phaeos of the sub- 
ject are presented. The author takes np first 
te biological ride of his topic, dealing with 
the origin of wheat, te claoriflcattan of dif- 
ferent varietlea and teir geographical dlatrl- 
‘ ' n, and te Ufa cycle of te plant. A eon- 
lUoa of the phyolcal and chemical 
propertleo of the wheat plant and eapedally 
the gnln concludo te first obapter. The sec- 
ond chapter lo devoted to the "improvement of 
wheat" by aelontlflo breeding. Chapter III 
doali with te Influence of environment. ThU 
aright he eald to complete the more etriotiy 
biological portion Of te booh. With Cbaptor 
IV we enter Into the conridetatlon of te sev- 
eral epoinriwi ' iaetdout to the whaat-thrmtag 
todtotry, te cultivation and harvaattaf 
(Ctlaptar V> of te crop. The ananing ebap- 
tera deal with yield and coat of prodnorian, 
etop rotation and irrigatten, (evSHsers, tad 
dMaaea ef wheat. Chapter 11 liriffht 'lw Stld 
(a ha te drat ot thaue dselinff noro gpedfic- 
any with te economic prdblema of wkett pni- 
M. These chaptori moho exceedlagiy bi- 
. tog readtof. Then are eoMMined fa 
order Jfao euhjocri of tranaportotton, "atoraga* 
and markettog- the last eto^f Of thia 8*9* 
tkn la entitled "The Price of ' 
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fIriigiMMk d« Mr«Mi *rtn tm ««M fm on 

OMmi MNMr tot wMrtiwpMaatii 
M «Wi4U*UI*M( «««r iiatr-divo r*M* wv 
WWN & 00^ Ml SrMHwty. Mtw Vw* 

tlwnalr WM. WH» WtihMften. fc C. 

tagaaffgBMggaBgeegg^^ .■■ji.l,.j 

OniSid AiveilinBeBti 

AanwittiMte W«ni*MWto»wwit»l»in. Mo 
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MMB ««•«• l^n ItM. All jmlwt mati M mo 
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WMwi ^ Wo wn7 <lMtnnc tb* BK'Mmikan. 
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B gu lpi M r M •!«« Mia 8««b«r af *ha taaaliT. 
iniort bwaafMraiwi do not toopond vtomptv wo 
MoaUfWBrwrwwM.. 
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Oflmibai. 

(OoaMaaod from popo 

is quldter and tmooHiart oontrOl to tim|ito' 
•ad Mdlrr; whUe the handinMs of the htw 
In crowded trafflc ia much gieater than 
WlOi the usual vehicle. So quidcly ean it be 
stopped with the powerful brakes that, when 
running at twelve miles ah hour, It can be 
brought to a standKtIll In from twelve tej 
fifteen feet. The control being so simple, 
less physicBl exertion is imposed upon the 
driver, as the vehicle is controlled practi> 
cally upon the throttle of the gasoline 
motora A complete breakdown Is atmost 
irapotslblr as the vehicle can he driven 
either on the electric or the gasoline motors, 
and by one engine if necessary. Should it 
be necessary to overhaul an engine this can 
be taken out and a reserve one suh- 
stituted within thirty minutes. All parts 
of the mechanical equipment are readily 
accessible. Although the center of gravity 
Is low, thus reducing the risk of over- 
turning, greater clearance between the 
fronnd and the under side of the vehicle 
is secured, and should a person unfortu- 1 
nately be knocked down, by lying prone he j 
mn let the vehicle pass over him safely. 

Many efforts have been made to meet 
the public outcry against the ordinary 
type of motor bus, but this Is the first 
practical vehicle which has been evolved 
meet the conditions of ordinary street 
tralBc satisfactorily. Civic authorities arc, 
fostering, and In some Instances compel- 
ling efforts toward quieter and smoother 
running of mechanically propelled public 
vehicles, and In all directions attempts are 
being made to perfect an electric comlrfna- 
tlon system, but the "K, P. L." Is the first 
that has been found to meet the severe all- 
round conditions. The wdght of the 
vehicle in running order lies well within 
the limit of 3.5 tons established by the 
poUoe ngolations. 

The S(Mip4itit Tree 
A Vsdnkin Addltfam to tko Prwhieta 
of Amerloui SoU 
By B. Ho«U« 

/ y tU* artielo Ur. UoulU prssenM 
r^MMwf of tko riiuatUm and protport* of\ 
tko ooap-nnt Muttrp, in tko fw(rodiin«<m 
of vhieh to thU tonnlry ko ha* loith mnek 
ponorooity takon an aotioo part. At tko 
tamo timo ko inaiot anotkor of or to furtkor 
indnotry by onpplying to poroonil 
torimtly imiorootod a qnamtity of ooodo out 
of hi* men rssonress.— Eorrrn.] 

The original Introduction of the soap 
nut tree Into this country is to lie aocred-j 
ited to the Rev. Benjamin Helm, a mis- 
sionary, who brought some seeds from China 
about twenty-seven years ago. From these 
seeds only one fully developed tree Is In 
existence and this is in the possession of 
Mr. J. A, IJviiigstone, of Okla, Pla. A 
t was published some time ago by 
Kidder, United States Consul at 
Algiers, at the instigation of the writer, 
dealing with the economical value of the 
soap nut tree, At that time (1906) the 
value of the solitary seed-bearing soap nut 
tree In this country was not known to its 
possessor, To-day he Is satisfied that he 
haa therein an extremely profitable aaaet. 
ixTaomrcnoK or snna. 

At toe beginning of 1905, after reading 
the report of the American Conaul. the; 
writer imported seeds from Algiers and; 
distributed them free to perwns interested, j 
Every year since that time he has bought 
from Mr. Livingstone all the seeds that the 
latter could spare, which meant nearly the 
whole of his crops, and has made A gift of 
them to all the people of all the Southern 
States, and also of nineteen foreign coun- 
tries, In which that tree can be raised and 
brought to full development. It Is a con- 
servative estimate to place the number of 
trees now growing In Florida at 50(^000. In 
•facksonville and Dund County alone there { 
are not less than 100,000. | 

This movenient attracted the attention of 
Mr. David PalrridlA "of the Bureau of] 
Plant Industry, Department of AgrienhuTek 
who took p great interest in the irork, and 
nl^ Ha scope to national . teiportaace 
when he toiported aeeds /wm Ca*»a for 
free diatributlon. Some of tkeM also have 
foand their destination In JrackaMivHle. 
The irritar does not know pipfitoly what 
tpipdMP of stods were dtotritatlkd ty the 


A (garter ol a Mfflion DoUars la Prizes 
Now Offered for Aeroplane FUglifs Darino 1911 



Tobay rat Aeroplane CATAioe No. 1 

wluch ahows how, with a little ^ort on your part, you can own, at a 
ridiculouoly low coot, a standard monophuie, or recognized merit, built 
by dw "wooks" system, embodying strength, simplicity, stability and 
safe^. Double system of guying, together with two independent 
systems of control. 

AMostRefluritaUeOpiNMliiidiytoMakelli^ 

Thia SaoBon will be the Hartteet 

In addition to prizes, aggfeaalnlg a quarter of a miliioo. eve» counto fair, evcqr 
amusement park, will pay mighty weH for exy^ibm flights. We sell outnght— 
you are free to use your aeroplm as you see fit 

You can purchase the iJm>A spediications, illustrated instnichons and paltems, 
from which you can huud an aeropkne, by purchasing the 


7e can also furnish you with afl the material shaped but not fitted, tubing cut 
to length, and cash^ in the rou^t — or 
AD the material in the knockrdown, but accurately fitted prior Ito shipment, 
ready to put together according to inainictions — or 
We wiU furnish the cosnplete machine widtout power plant or widi same 
mstoUed ready for fli^L 


pitau. oic,~oovv.uu. rr* eon auo jumun 
moMal In Ik* K. D, aoeuraUfy Mod rtaiu to 
compltltd momplanu ready for Hto engine, and 
wHh power plani Including 50 H. P, Molar, ret 


ready /»r fight. 

Don’t Ml to aend today for Catolsy No. t. 
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1011 YALE 
l»ll MOTOMYCU 





Laos Aoke motor, now podlive grip 
cookoi (potcntod) and oCm* cylmder. 

Why pay n higher price widioid 
cwitii the (Mnctive YALE featuiet. 

with BmcIi UtaOMtA. tSM 
nu 7*lu p. Ya>l« Twin. «aM 

We ihal produce in 191 1 only diat 
number of motor cycles which can pm 
—in every part— the most rigid inspection 
system in America. 

The wise thing to do is to order now. 

Writ* at ones far ffill falaOtaratura. 

THE CONMUDATED MTSS. CO. 
ITU rerswoMl Avemse, TeUae, OUo 










IMvCenlaR 

to tsKittcr nciprocatliir 
moTtmculs or revolu- 
tionii. Cut lull lUa, 
Booklet Free. 


“ nssi: 

I • d 


BAKELITE 


the new synthetic substance of many applloatlona 
Write for booklet. 

cniau BSliain OINIPMV, tw WtUlw Knr Tot, *■ r. 

■HM I BMMIELL’S mClHHi ClEABEII 

"VICTOR.” 

1 ," „ " 'Tis tho (htosl fai tke Uad.” 

■VICTOR Blfctric Portable U H P. motor-a 
E periiCt inachliM. Bieetrlc BUtlonary 

^taaeiaR iR.P, motor Vuucau lasutlllt your- 

■. w; self in two hours time. Only one pipe 

^ I ^ required nude flroni slip joint nickel- 
■. al, plated liiblnK. furnishol with ms- 
chine. Huy direct and save money 
WaBimM IMer Oitstr eo„ RMrfsitsnrs, TOM, Ti 

EMT TO NT 

Out monthly payment plan makes it 
easy for anyone to have the best heating 
si^em Buy direct and save the dealer's 
Ug profits and exceidve charges for instsl- 
hthm and repairs. Saves one-third the cost 

JUAIT BMini DfiH FIMAOE 

di^ ^ 


that tte ftidt (soap mt«> m «f *«] ^ 

the sesd fttPiiWi Qrnrm.^mlll^ ^ 0 «>«« the OB „ 

seme of toilet arUefos of v.ii^'mMAenfod peanut oil in ds §^0 f W iij|pbi<|i , i| W .* 
oommereial value. In tbOrm^lMOitlon of axonna nMi Baaau*f||iii}k 
those products in wWch Hlbtf Mforiaceoiu' SRUfOi > ' . 

prlnclp^ la the essential wodfMeiits the I have a great mai^ th^Osaufft 
buB of the seed sapplieS the rfHII material, which I bitendad to 0*0 m' fim aJL 
The kernel contoins no wqwmteae as mat- stdertng the tetensa intoyMt maidNoM M 
ter, but furnishes a flud mi whkh for favor of the devd^|iinsi|t Of tfoi Ifoei anA 
culinary purposes is equal, and In toe eitl- realtaing that a gnialev good wmikKI UMr 
mation of aome even superior to tdive «rfU terialiae by the plaU^g ffl thtoa Oeadti' 1 
The oil can also be aaed for making a hare decided to 0ire toton amy fo Op* 
soap that will easily compete With toe beat plicants who era osnieM of land on whlto 
imported Castile eoap. the seeds may be planted, and who wm 

The soap nut has also a cartalA therm- consider thcniMlm honor bofond to make 
peuttci'value. Its medtelnal rlrtnssi accord- all posiIUe efforts toward soaeoss. My 
Ing to reliable authorltlM,, aae tons offer covers States or parts of fitatM to 
descrlbedi this country to which the dtrns ftwft 0*0 bo 

The soap nut Is uaed IntrmaUy to esses raised, eacludtog Florida, since murlda fo 
of salivation, epilepsy, and as stt alpectDr- already amply prorided for. there OM 
ant The seedA pounded are about twenty a^s to the oottcei «TCiy 
said often to puLan. and to a.^ansysn applicant can have os many otincas OA M 
of epilepsy, when a amoll quantity to intro- or she wishes for one eent m mroca to 
duced into the patienes mouth. The fruit cover the poatagei the seeds aie tr«A Itot 
is also recommended by native practitioners an eartra doe cento ai»t he added to cofor 
for the cure of chlorosis. the expense of a eloto hag^ time and atoft- 

Th* L«av$ md ITooA— The leaves make cel work, as well as toe ^Btod dlraettoqiS 
a good fodder, and the cakes from the tor ptonting wfahto ore aacoMpeBled 
press after the oil is extracted from the flliutratioiu of the soap nnt Ap^tcapto 
kernel, are roUthed by poultry and all kinds must write their name and address ptolfdy 
of stock. st the upper kft-hand comer of toe en 

The wood is close-grained, takes a good velope and addreaa their anpUoaUon ns fol 
polish, and Is admirably adapted for. for- lowii E. MouUd, JadcsonvUie, FU. Ordcfo 
niture. In color It resembles orange wood, will be iliied at once. AppUoants shottid 
Considering that the soap nut tree growa to huny as the sesson ts from now on.imtU 
a height of fifty feet when fully developed, May 
it will be seen that it presents a very val- 
uable source of timber. In point of fact, 
however, In the native land of the tree the 
wood to not used, the Income from the fruit 
and leaves prohibiting the cutting down of 
the tree, the returns from the fruit In its 
raw state alone being $10 to $90 per tree 
every year. 

soar MAKirvACTcsK. ot'pTi^ when 'eoneapmiiUnc 

It is no secret to those Interested In wlU *i^t*7‘niellMifo’’aM!rotlu« 

rhM'Saij’a'ud.adrm. 

cottonseed oil ts almost beyond the reach stinuM be given on everj abMt. ,Ro attenthm 

of the soap manufi^urer owing to the 1^“ 

market conditions affecting llie price of bj^twHI malted on nquett. 

that materinl) hence the prediction which 

the author made when he Inaugurated the A (igdOl) N. D. I, avH how to make 
movement of the roap But tree Industry, ^ tor Itoulds tu Florence aasbs. 

that the time would soon come when the a. Try a device lUw that shown. The c«- 
soap nut would be in demand for the soap 
Industry. That prediction has come true 
much sooner than was expected, as Mr. 

J. H. Livingstone, of Oklu, Fla., has re- 
ceived several Inquiries and quototions for 
the soap nut in carload lots, to say noth- 
ing of the inquiries of which the writer has 
himself been the recipient. 

The cost of production of the soap nut 
la practically nil, once the trees arc well 
started. The growing of coKon, on the 
other hand, is expensive and the production 
has to be restrained to a certain limit in 
order to preserve the commercial equilib- 
rium between demand and supply t over- 
production of cotton means low prices and 
consequently heavy losses and discourage- 
ment to the producers who liave been put 
to very considerable expenM in raising 
their crops. The situation Is somewhat dif- 
ferent as regards the soap nut trees, since 
the production costs practically nothing and 
in the most unfavorable case the timber 
of the tree represents a very substantlsl 
source of income to fall back on. In any r . 
emergency which might be imagined to i ' 
arise. 

rOAX paooociva QUAbmes. 

The rfflcleney of the soap nut extract as stractloa wljl fo NaaUy aadsrst«o4. and the 
a foam producer, which renders It so val- foTtos can be liaed up by any aarittour ito 
uable not only in soap manufacture but in <*«“«• ""trow 

certain other applications, is discussed In n^Ue rouiwe ^ the ssaehlw 
Part Produeti, from which some passages ‘ 

may here be quoted. ^ »' «>«• ■"• .**** 

"Saponin extract has various uses, as an iAH bavin* a veloelty of ^ 
addlU^ to toilet soaps and other toUot 

foam producing ingredient to carried ^mviBg mrrel of rifle. B saya tt Witt fly 
beverages. As compared with Panama tfoally as tor oa U flrefl by peneu atoaflUlt to 
bark, which has heretofore been toe prto- [aroaad. Who to rt*bl,''tod uhyT^ A, A *<41 
cipal soflree of saponin, the soap hut has bail flred from a aMrinff tmlA (a a flUfrilto 
a decided advantage, the yield of saponin bpporitoito, and with t^jaeloelty tot to4to#s 
being nearly a. great fromtoe 

soap nut os from tho Panama bark. The ** 

foam of the soap nut to more doSe-gratnad. - Bu?lt b— *e»^ toa ‘modWi mS tridh 
and considering that the Cost of the two riOrfofltSS, ^a 

raw materials is about the same, the huUi, .equal aad epparito to toll kMWfifd 'ty .tit 
If obtained in suffieleHt (pmntlty siwidd postoto, u foltows. (tot tfo WfoU tori ^ 
have no dlfltonlty In driving toe bato out at 'afotltoo Oud epptolto la dtototoRtiW that ^ 
the market. .. ^dae fort baianwa; fob 

"It Is said that ^ MW nut to jdso wed ^ tTSsTilari to 

by chetyitol toundritotoh4i4Mdt.1foatos to 'TSjiyrrft, T fi ff 

iner^ 'ImHirfont prolM^ .Florida, rifle, 

the aaeik being netoasaHty § .•> » | ria«i ato,. i^ iB H i to ' itofl M<lwitinl»ppP^ 



(1$402X 0. B. Mkt: A aura tAt « 
, rifle ball bavin* a veloelty of 00 nllss pgr 









fa. Miiligr'.ltt 'lor 

gsksi 

StiteLSS 

iKMfMlWBifailicaooaoU 


Fort 

' y j 2^?? SonHiwn Eathw^ 

L *0 «*» dwtric locaraoUm hn^ 

mJt^t' ” S™'/®’’ **“ operetlon of fNi([^ tnlat. 
PPy^ ?*, JMWMtivw viU cBCb b« coMbie of 
^ '.JJ hwiUng fifteen to torenty cart, 
illllll K«ito lor Iwnlatbc TOpo.—WrltlaK in 
««mber of the BUdtrteat World, 
^1.1. , ”5‘ hunger calls attention to 

tte fact that there hare not appeared ade- 
ftoi qoate specificatlona and tests for friction 
^ntW *•?«• He ntmet sU qualities for which 
^ standard tests should he sett 1. Insulation, 

t He 1*“ property for which tape Is used, 3. 

^ Character of compoand, a quality often 

uL^ ocgtected. S. AdliestvcneMg which mainly 

determines the life of rite joint 4. Mechani- 
cal strength, important mainly from ttir 
'ye workmen's rlewp^t 4. Feet tier pound, 
fafa «. PufahiUty, 

3fc *“ ■ Faetaiy.-An 

Tt" antwaobfle factoiy In Detroit has been 
equipped with fiftm hundred OO-watt tung- 
JW ttan lamps. The factory was not com. 

ph^ equipped when tiie lamps werre in- 
WlOfi stalled, and owing to constant jars. It was 
|M in thought that the lamps would tie constantly 
4 «dd fatting. Howerer, It was found that the 
renewals -required were but lA lamps per 
dey tor a period of M deys. When a iUa> 
rt Blent was broken, the lamp sras gieen a 

g slight tap so as to set the filament swing- 

<£ (j lng> and this would ordinarily result in 
bringing the Iroken ends together and 
nfjg. causing them to fuse. At times a lamp 
with as many as three filaments broken was 
sared in this way. 


A«k Fonr ofirpentMP wfar 
yon needs 

S^nwnrisSaw^ 

He'll tell you the teeth ate M 
10 hard and tough, they hold fl 
their set and sharp edges for ■ 
yean with ordinary household ■ 
uae. You'll have a saw that H 
will always cut quick and true fl 
and not bind. Don’t waste H 
strength struggling with an 
inferior saw when a Kmonds 
costa to little more. At your 
dealer’ I. 

Cotiwmriw’e 

OMbAeeA”— Awe. htolkluMoto 

ammitK.co.,n,dkm,,mm. 

sar*" 
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Instamctioii Book 
nX* 4 t.FRE£ . 


Fire BztlngalalMr for lOoetrieid Appa- -H- 

tat«a.~The problem of fighting fires in 
and about electrical apparatus Is a eeri- 
ous one owing to the fact that the water, if dw. dA 

water he used, is liable to damage insula- <w wnlww « 
tion and caiUM eorrosion of the metal parts. ,f. MBl OMBI (X. 
Sand is usnoUly considered a better material m-'— i'»“ •“ 
. to put out Incipient fires. What Is needed Uf 1, ¥ 1 

I is an eatlnguliber that is a aon-eondoctor VV ^ ^ tj 
and one that will not attack metals or In- 


"W5BWSB 

Mswsr bsibend hrmhSw 
it kM > cot iMani ol if . 


a, isimfiimu&wsmifca 

L DRILLING 
MACHINES 


j9 a ooiramauccor ■■ mj wj wj nwAf^BVi 
A ICi#Wn A ’Htt not attack metiUs or in- MACIlir 

, 1 sulatlng materUls. Recently the produc- th^!ffiV’?tSrta"snr'KJff 

tetrachloride hs. bei-n ren- S £sil£S 
IjllO WBrld** Ctwat Mmgmmim dewd comparatively inexpensive. The 




0f A»ial FHgM *» ’'T ''•por is an WIIJUAai8»«osiulibn«s^W.Y . 

««llent fire extinguisher. Furthermore, ft pYpiT to ' or a ' watc-mss aicco I 

■ " ImHllk ** ‘***'*‘ conductors or Insulat- 

’ leg materials used In electrical apparatus. 1 

Mts«o,S|pn.i„-«.« „ lT r‘*-*7Ta mJ lujijjLii, • ^ Snwhs in Chicago. — ' 

mramiini aay^rim^l Biisiniilii Immstigation has recently been made of t'.TiL ■ 

locomotive smoke in Chicago in order to dc- 4M|E^B^MA¥ f"®;?**' '<5^’ 

Aammslt gsnsint cu en Worti aagsriai Paolma termlne what share of the smoke In the city nSH 

CanwlMs nsmess mSMmIsUbs comet from this source, and to show that bv — ■ , „ •' 

wwaiii oi moosi B uBSIni tutlng electric locomotive^ there will be a Wtass-iivlrsor.BwrSnBWMi. 

■i - . * decided abatement of the smoke nuisance. m 

Amfmdfnn. Mr. Paul P. Bird, the city smoke ln.p«.tor. At 

**** * has ooUected some very starUtag sUtlsUcs. — 

nuriben ossitaln smimii He estimates that fourteen car losdt of 1__ _ . ■ TswPATERTS 

hr woh famous men ost aZwst Artw P®'**' locomotive smoke- inCOrpOlAtC ^ 

l^PaiUhm^IUflMrtBs^lwXlL •»•«>« at Chicago eveiy day. that 10 per , f; * *• 

a«riot.OeoewP. OaopteU Wood, iKmysP. ««"* <»f »*l the e<«t shoveled into the fire- aiS^ 

Mfan, Hndson Msxliii^ Sir Rlram Maxim, box of a locomativc Issues from the stack In '“**•»•<<•»«*. v»kiit orKmect, ir.e. rrmscM smshs. 

«n- 

WI,.Wood.Maio rS.B,am-,i smmia^^^ liTctiyf ,rer”;!an“ s M 

Wftt TRlFnOHRATMi Special plants l»Vi pec cent, while the 

•l.S0nse'y:^*M«3.\.«*. «»Rb* from busbem buildings and dwell- 

SSofawmmSla fiiada..«imtS« ‘nP. ““I from boats, amounts to but U% 

»mkamBlMnKeMroouy.exoeutA»nw>.i«i. P*' «"t' 


• Incorporate 


zyti’&siirwk^ 


^^HmP^Cleans out dirt andl 
■^■1^ grease and lubricates every! 
ddJeate Part so vour ■ 

iMr HwwfaMMmoteinw M 
RH rworka more ea^y. more smoothlyM 
■rand lasts longer. You do more^V 
Vwork, better work, with half the Jw 
■labor. Prevents rust on all metal ■w 

■ parts; saves cost of expenslve ^J g 

■ repairs. Generous trialbottlcAjlW I 
■and new booklet free. 

Rfi IN 1 ^ 


A. Uvneaeo Kotoh, Qemmd James Allen, 
Ohara CnrUiB, Ohas. K. Hamaton. Homy A. 

Wise Wood. Major 8. Itohtr, Israel iradhiw, oto. 


nok aumlMn HO twoopy.exoept April wUoh 
Isftmaoopy.and I)«asaitMr whtoh is 
UK per copy. Bound boohs in 
ekithottlw Srst twelve 

nmnbBMlUU 


isoiuteiy fool-proof, •'F vhjoii m 

-Isod a machine for 


SMII.IMII fit, Rw IKK ILIA 




Fool-proof Dovfcca.— In order to make “ wss^, 

his storage battery absolutely fool-proof, _*'rop'wSi»vT*« 

Mr. Thomas Edison devised a machine for f™KSto«*iSTr4"fSiSa?^S^^ 
nb^ng the battery in every known way. SeJ^sumrcSranif. ijf 
bnt althougli he is one of our most bril- * 

liant Inventors, Mr. Edison had to admit avu^finBtisasndmMaartuios 

that whM, It cm# to Inv-ntln, «.r '*»• '•Sh* u I 



J that when It camr to Inventing methods of -W* >• »— vvra 

iiWslng rlcrtrlcal -pparatus, he could not wWS.'SI’^niJSoSRt 
oodlpcte with the "fool” operator. Try as ^5» Hojipitai. PMahSasosis, n. v., •udwtlie oaoe 
he wonld to foiesUU e^iy conceivable 
method of lujuring the apparatus, some 

stupid man would devise a new and un- t AlSnr "* *''**»"^' 

thought of method for patting it out of 

bualness. In this connection, It Is interest- -sss-— — as 

log to note that a diocaMkm on fool-proof wi*v.ra.cv** 

devices w«, held betow tlie West of Scot- THE EDISON TONC 

land branch of the Association of Mining I™- l-VWVrt LUHV 

Kle<*ti-lcia Engineers. One of the speakers "I"!! 

argped that It was unnecessniy to attempt ^ewrifcriuiiirm fiMhsiirifMf. AfatU 
to nuttw apparntiu entirely fool-proof, and 
that it was bod practice to nrround eiec- 

trlcal gear with devices a«d snfoguards li=se«saa«aBasBasaa«amM» 
which would Interfere with the action of Rie . 
trained engineer. Amthor apnker pointed 
to that the fact that thrie im not as many 
AMI operators as one wOnM iMaghW) that 
4M SMiBed ’’fooF' is an Igwwant ma^ 

Knit, It enmld be better to edtomte Mm titan 
IfpitvmtMiBfrandoInt iHjitty tohiBHelf i 
m. toiKMcMwery by nwMw of safeguards. ! . 



THE EDISON CONCpi HOUSE 

u jJw U.'j ***^* *’'** ** I 

g[ Mum A COMPANY, ht. fhMMm 
^MIBnMwir.NwYc.k 


Mii^nifiront Steel Launch *96 


tBgJS raS.T.m>raS. , . 






Haw do you like the 


^ The problem of editing the Scienti^c American it mote difficult tb&n the thoi^MiK)fi lea^ llUfi^; . 

realize. In presenting the scientific and industrial news the day accurately and interesth)|g||y. it lindiOtIt sayi^ d>it dpcilp 
must be used. Is tlw inventbn or that discovery of sufficient importance to find n {dace in a penodlGal whkh is intonsM |pn»np^ (oi 
business men, inventors, doctors, lawyers, and a host of professional men, men of broad views and inleSigence. mm who want to bn , 
kept abreast of the scientific times ? Or is it simply a little lif^e on the great ocean of hiuaan tfaoii|^ sootodung ffial We can 
Or is it so curious that it will bterest a host of readers by its sheer nov^ rather than its scientific vslw? Over and over*agi^ i^ese 
questions must be answered durii^ the year. 4 ^ 

Q Of course, the editor is a human being and hat his likes and dislikes. Perhaps battleships, flyinff Riachmei« fadtum, and the ever> 
lasting stars interest him so much as a man that unconsciously he has permitted his effitorial s^ to rmh away hopi die standards whirdi 
some readers would have hun follow. If so, he would fike to receive weQ-meanmg letters that show how leaden of the 
Scientific American regard the periodical. 

Q Why not tell the editor what you think of the Scientific American ? Tear the paper to pieces d you Iffie. Begin with any issue* 
with the year 1 845^ when it was first started, if you care to. and wind up with the last number. 6how u» where we have succeeded 
in pleasing you and where we have failed. Tell us something about ymr tastes, sometlung about youf caAii^ m 18e, and why it is 
thiit certain articles interest you more than others. If there is anything in the pages of the SciaiH^ American that seems too deep for 
a fayman, too technical in a word, although the subject itself may appeal to you, tell us so. If mere arc tome subjects which We 
been discussed too often or too little, tell us what they are. 

^ What do you think of transferring the weekly list of patents granted, to the columns of the Sdtn^fic American Sapplemerd? Is or 
IS not the reading matter now printed in its {dace of more interest and value to you ? 

Q In order to show you how much space the Scientific American has been devoting to science, industry, mechanics and enguwaing in 
the past year, we publish here an editorial chart which will he'p you, a chart which will show you at a glance how many cohimns 
have been devoted in the year to steam engineering, to physics, to naval afiairs, to meteorology, to bridges, to astronomy and abrooautics. 
We compiled this chart to help ourselves, and now that we have done so we feel that it may help you as well. 
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Q After all, every periodical is the product of its readers as much as of its editors. It it the kitton Wb receive ia (he bm 
the little straws that show which way the wind is btowins, that guide us as mudi as our own Woi^itSi in pubfishiag y 
more expressions of o(4nion that we receive the better alw are we to perform our talk 
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inches. One set will b« Mirled on the for- 
ward funnel and another Ott the second 


CaMIdll MoaductTvaiiaL-^The Board 
of Water Supply In New York dty will 
shortly let a contract for constructing a 
larjje ay^dion tunnel beneath the Hudson 
River at Storm King to carry the water 
supply to the eastern side of the river. 
Borings Indicate that to reach a sulBctently 
ftrm uhAssured rock, the tunnel moat be 
carried to a depth of over one thousand 
feet helow the surface of the river. 

Qaebcc Bridge Experts. —The Quebec 
Bridge Board has developed serious" dif- 
ferences of opinion as to the merits of the 
plans submitted in response to its call for 
hMs. To assist in reaching a conclusion, 
the Canadian authorities have appointed as 
additional experts Mr. Henry W. Hodge, 
Consulting Engineer of New York city, and 
Mr M. .1. Butler, General Manager of the 
Dominion Iron and Steel Company, of 
Sydney, Nova .Scotia. 

Propooad Oeaaa Terminal at Montank.— 
The recent purchase by the I.<iiig Island 
Railroad of one and a half miles of water 
front at Montauk Point, at the easterly 
end of I.iong Island, seema to give point to 
tlie many rumors that the Pennsylvania 
Railroad Company proposes to build a 
trans-Atlantlc steamship terminal at this 
place. Should tlie' liners land here, a two- 
hours’ railroad run would place the pasam- 
gers In the heart of Manhattan Island, 
with a saving in time of five or six hours 

New York Subway TCalHc. — As reported 
to the Public Service Commission, the sale 
of tickets slutws that In 1910 the New York 
subway carried 970,391,490 passengers. In 
1904, the first year of operation, its sales 
were Considerably less than one-half of this, 
amounting to 118.900313. I.sist year, tlie 
largest sales, 18,<198,0ffi, were made at the 
Brooklyn Bridge station. The Borough 
Hnll, Brooklyn, sales were 14.900312. The 
Grand Central station and Pulton Street. 
Monbattan, sold each over 13,000,000 
tickets. Fourteenth Street, over 19,000.- 
000, and Times Square, over 11,000,000. 

W« Mwt Fortify the Panama CaimL— 

Of all the arguments for fortifying the 
Panama Cstnal, the most potent Is that re- 
cently presented by President Taft, when 
he drew attention to the fact that a verj' 
considerable proportion of the nations of 
the world have not yet progressed to the 
point where they have at all times stable, 
reliable and responsible governments. In- 
cidentally, we might mention that the two 
moat powerful dreadnoughts in the world' 
were for a time In the bonds of mutineers 
In the navy of a Sinith American republic. 
One of these ships, regardless of intema- 
tfonal agreements as to nrutraliaatlon. 
could easily have destroycsl the finished ranal. 

Bullroad AecidoiU in the United 
Btntee.— The Interstate Commerce Coinniis- 
sion Accident Bulletin, covering the three 
months ending September 9(Hh, 1910, gives 
the number of persons killed In train ac- 
eldrnti during that period as 391, and 
the number injured os 3,393. Other ac- 
cidents, such as those to empIoyiNS, to 
paaaengers getting on or off cars, acci- 
dents at grade crossing, to treapassera on 
the tracks, etc., bring the total up to 9,948 
killed and 10,380 injured. This is at the 
rale of nearly 90,000 casualties a year. On 
the uther liand, Ilarrhnan'a system or rail- 
ways has recently announced that It car- 
ried 40 million passengers In 1910 without 
a fatality. This, we presume, relates to 
train accidents, pure and simple. 

The Pintaek Caa Bxiiiloaioii ut the Grand 
Central Station. — Professors Lucke and 
Monroe, after examining tlie scene of the 
Pintscb gas explosion at the Oeand Central 
Terminal, New York, have decided that 
the pressures required to bend the floor 
I-beams and blow out the noftherly wails 
might easily have been deveieped by a gas 
exf^on. A mixture of'Plntieh gas with 
air Is explosive within « gas percentage 
range of 4 to 13 per cent, and It develops 
Its nwdmiim power af about 9 per cent. 
The gas Irak and other were iiif- 

BtdeMt to ptodnee a tbdrohgb ralxtnra of 
ghji 4 o 4 eir of the ms^Ora explosive 
1 Ahd a flkmek spaW «i* flawing sor- 
wttlgii Om TUige 9f ^ o^oslto 
« hgd wilhfd or wltoapt the bn^^ 


Modem French Tima.— For more than 

quarter of a century an effort has Is'en 
made to do away with Ihc dlfBcullles caused 
by referring time to two meridians — (jrecn- 
wich and I.oiuion. France has decided iu 
adopt the Greenwich ineridliiii hereafter 
The Orcenwhh iiicridian Is tlie one gencr- 
astrniiomlcal calciilatinns. 

Natural and Artificial Vichy.— Natural 
Vichy water always contains suits of 
lithium which are not present In arlinciul 
vlchy The spectrum of litliiuin Is cliur- 
aCterUed by a liriglit red line. Hence tlie 
genuineness of a sfiecinien of water sold iis 
vlchy can he proved or disproved liv evapor- 
ating a few fluid ounces of wsiler to 
dryness, healing tlie solid residue to in- 
candescence In a Bunsen flame and exam- 
ining the flame with a spc<-t roseope If the 
red line characteristic of lithium doe-, not 
appear, the water is iirtiflliil 

The Recent Election in the Academie dea 
Sciences. — There was a considerable stir 
among academic circles In Paris owing to 
the fact that both Prof. Kdouiird Bninlv 
and Mine. Curie were caiulldiiles for the 
vacant scat In the Acaikhnlc des .Sticnccs. “ 
A complication lay In the jiropnsition of ad- 
mitting women os mcmlx'rs of the Aeiidemv. 
lienee there was a prolonged discussion 
iqion this jxiltit As iioth the eiiiulldales 
occupy a leading position in llie seleiitifle 
world, each liiid many psrllsniis At the 
ele<-tlon. Prof Branly reeeived ;10 \otes 
and Mme. Curie 98. so Hint Prof, llraiilv 
was thus elected. 

A Rseeatly Discovered Variable Star.— 

M. Desluiidres, a well known l''reneh as- 
tronomcr and chief of the Meiidoii ohservii- 
tory. brings out some new points iihoiit a 
variable star In tlie constellation of the, 
Lisard. This star, which was diseoierfjj’ 
alxint a year ago, seemed iil first to he of 
the 19th or 13th magnitude. Its brightness 
suddenly Increased, and during hist No- 
vwnher It reachisl Jhe dth nisgiiltiide. Ijcss 
than a month after. Its brlUliincN lessened, 
and now the star is onlv of llie 71h inag- 
nitiide. As Is the case for iicarl.v all 
variable stars, the jireseiit one has a cliiir- 
nctrrlstlc speetriim In which the livdrogen 
lines arc extremely strong. 

Nitrates in Antarctic Water Specimens. 

— At a recent meeting of the Acndemie d>*s 
Sciences M Mtintr, treated of riilii water 
and snow which v'cre colicctcil hv tlie i 
Charcot uiitarclic expedition and liiniiglil ^ 
to Paris liy Kiisigii ^alfrov. After mak- 
ing a careful atiahsls of the water sjieei- 
mens, M. Miiiitx found that rain and snow 
of the antaretic regions rontain ns large 
ill proportion of nitrates as those of tein- 
: peratc cones. In spile of the alisciice of 
storms. However, ns It is n'cogiiisi d that 
nitrates floating In the air are formed by 
I electric discharges, we innv coneliidi* that 
sueh nitrates arc brought to the south 
polar regions liv north winds from the 
equatorial regions, knowing Unit nltrlflen- 
tlon is Intense in tlwse lafter. 

Dahlias and Potatoes. By a kind of 
horticultural iroiij Ihe dahlia, that popular 
flower that so often forms a eonspleiioiis 
display at flower shows, has a dreadfiilh 
prosaic parentage. It has hern developed 
from the Mexican tulM-rs IntroilinTd about 
one hiindrerl and twentv iciirs ago by the 
Swedish naturalist. Dr. Dahl, for the purely 
commerclnl purjaise of siipiilementlng the 
potato! The doctor's si heme did not meet 
with favor, and the dahlia dish sisiii dlsap- 
pcarwl from British tables, but the gar- 
deners of the old eouiitry at iniee perceived 
the great potentialities of fls- flower, and 
Rccorvllnglv iirocecvled to produce tlie 
doulile dahlia and other delightful floral 
fantasies. The tubers of the dahlia, too 
acrid for most tastes, arc still eaten In some 
parts of. France. 

The Shapes of Eggs.— There was recently 
had before the '/.oological Society of Isni- 
don a mathcmutloal diseusslon of the dif- 
ferences in the shapes o' egg*. A few 
eggs, like those of Ihc owl and thr tortoise, 
are spherical, or nearly so; a few. like 
the grebe’s or the cormorant's, arc elllp- 
tloi], with sjnnmetrical ends; the great ma- 
jority, like the hen's, arc ovoid, or blunter 
at one end than the other. The hen’s egg 
la always laid blunt end foremost. F.ggs 
that are the moat unsymiwtrlcal arc ^so 
«ggs of large slse relatively to the parent 
bird. The yolks of eggs are spherical, 
vriiatever the form of the entire egg may 
.be. This has been sltosto to be due to their 
being enclosed in a fluid, the "wbite,” irhich 
rasl^ the pressure everywhere on the sur- 
face of the yolk pracUcaJly constant. | 
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“ That Coupon 
Gave Me MY 
Start ” 

“It’s (inly a little while ago that I was 
just where v'ou aie now. My work was 
unplcaiiant , my |iay was small. I hadn't 
had murh sehooling. 1 didn’t tnaw 


got better jxisitions and liigger salaries by 
takioK their vuurve, As torn: as it didn't . 
rojt anylhiiiff tu mark the couixiti 1 thought 
Itwaswurthinvcstigntingnt least Iniarkcil 
the coupon and sent it m on the next mail 
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now I'm ilMwing nmie every week Umn 1 

If YOUwaiU a lMttariw.ition.ir YOUwant 
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j^&^iutely The Latest 

typcSKfiter improvement is 

thytigyTK^-^ Tabulator 

oi the Model 11 Visible 

[Remington 

y It sets the tabulator stops /n- 
for any kind of billing, form 
or tabular work. This is absolutely 
the. latest and greatest of all recent 
labor-saving improvements in the 
billing>^ypewriter. 

Here is tlw key 
which sets e^jery 
tabulator stop. 

Absolutely satisfactory 
service is guaranteed to 
every purchaser of the 


Remintfon 
Typewriter Company 
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Inexpensive Fireproof Factories 

This modem, well-lighted, fire-proof factory (shown during erection 
and after completion) is a KAHN SYSTEM construction tliat is 
especially adapted for one -story shops, warehouses, sheds, bams, 
garages, etc. Such a building is much more economical than short- 
lived, unsatisfactory, leaky wood or corrugated iron. 

HyoRib for Roofs and Sidings— 

' ■ ' ■ — - - — - ..--g— wliii li II appliml to the uructural 

frame and covered with concrete, two inchea thick. Readily built hy local conlrarinn, without the 
The concrete ii waterprooled with Trua-Con Plate. 


United Stedi Sash for Windows— the interior with daylight, 


Kahn Syatem 

Our ekpert engueen hr 


the building held completely and a 
claaiea of conatrucUon Write ua bi 
free of charge. 


Trusaed* Concrete Steel Company 

a02 Tniaami ConeraU BMc., Detroit, Mich. 



Choice Automobile Territory Open 

W E WANT a few more Rood live progressive dealers to get in touch 
with us at once. We want to outline the greatest agency proposi- 
tion that has ever been ofFered the automobile dealers of America. 
And we know we’ve got a plan that will develop into the most productive 
proposition you ever handled. 

For the dealers who want to offer their trade the best yet in motor cars 
—4or the trade that wants a complete, dependable hni.shed line ranging in 
price from S900 to $2200 — cars to meet the requirements of every pur- 
chaser— it will be well worth your time to write u$ at once. 

The Henry Motor Cara repreaem the very best and very latest the industry has to 
offer. It la a car that you ran atand liack of— and we stand back of );ou. A t.tr that will 
do more than is cx|>cctcd of it A car tltat will stand abuse — that will stand tlic at rain of 
every day rough and tumble. 

It’s a large, liberally built car. Tlic design is grareful, full and rich. It has th.it 
finiahed touch of eleganre found in tlie fine Frencli machine. The sort of car that lias 
intrinsic value stam[>ed all over the inside as well as outside. Your trade will sec their 
money's worth from any angle they look, it over, 
il propoaitio 
mobile busi 

, how to ina 

value than a “has been’ ’ with a big dead garage 

Juit as soon as you can bring the tangible merits of the Henry cs.’’ to the attention 
of the people in your vicinity, all eoneemrd'are going to profit. 

Write today for catalog and speci.d ageiic> proposition. 

HENRY MOTOR CAR SALES COMPANY 


CLINTON 

WIRE 

CLOTH CO. 










TOURING CAR $1700 



DEMI.TONNEAU 11700 



PORE-DOOR TOURING CAR $1800 


LIMOUSINE $3000 



What name springs instantaneoudjr to fxmr lips when the best qtrs 
are under discussion ? 

The Cadillac, intuitively. 

Other good cars you admire and mendon^but the Ckdiihc invui- 
ably comes nrst to your mind. 

And not alone to yours, but to thousands of other minds—to men in 
every State of the Union, in the city and on the farm. 

That is one of the things which is peculiarly true of the Cadillac. 

Another —which should have equal weight with every man conrider- 
ing a car — is the astonishing steadiness of the Cadillac sales. 

For nearly three years now..-or ever since the present models were 
first offered — that demand has not lapsed or lessened lor a single 
day. 

It has never been necc8»ry, in other words, to check or curtail any 
output planned by the Cadillac company — a circumstance un- 
precedented and peculiar. 

No fickleness in popular fovor; ho economic condition; no seasonal 
setback to the industry, has ever disturbed the dc^nd for its 
maximum capacity. 

In ntstantiathn of tUs KstonsRe ft ti mmfy Heeumy to istotf ait Ant imbit 
A* Uut gaarttr of lAe ysar lUi, aoh i ifttoto w d sy a tm^mrnrf f aistosst to 
hminm to gtnad. At i w to an of CmfiOac aJm mtiaiii tmgf p r tstoe s 
qaarUr in (m hbtwry af Ak tnm p mf . Bnt wtoft is atom niti mrmt , Ant 
notam w Mknt to knot Uen mm Am iffy ptr emt g ronttr Am Ant 
of aay oAer motor car mann fn etn nr. 

Cadillac sales are fixed, staple, steady; greater in some months riian 
in others, of course, but as certain in their totality as the days of 
the year. 

Consider the reputations that have come and gone; waxed and 
waned; expanded and -contracted — and ask yourself: what central 
potent fact it is that moves so many thousands to be of one mind 
in regard to the Cadillac car. 

The answer is no doubt as ready to die tip of your tongue u it is to 
ours. 

Cadillac pre-eminence, is not attributable to somd single or even 
several special features. That pre-eminence is due to the * ‘good- 
ness of the car as a whole; from its splendid motor down to 
the last screw incorporated in its make-up. 

The Cadillac has made the technical term “standardization" a fam- 
iliar and homely phrase in thousands of homes, which had its 
signifiqance first explained to diem in a description of CadjQac 
construction. 

It is this "standardization " to whidi is attributable in large measure 
the many virtues of the Cadillac car: the harmdolous workings 
d its parts, the smoothness of it|jiperad(Hi, dieelmoitvibraticHi-- 
less acdoo, the economy of maiplmance, the dumlnUty and the 
bull dog persistency in “ makinittfend^’ eyen in aphe of abpse. 

England crowned this car nddi itt I7%M; honi|M^ 

ing a degree of atondardkedon unleiiown outai^ m Cadi]^. 

These are some of the mwons you and hundtieds thooMH^ 
of others unqonscioudy say “Cadillac" first. ^ . , 

Because the Cadillac to a ^obd car, through and through. 
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Thr purpouc of thia journal ii to record accurately 
and in aitnple term*, the tcvrld'a proijrrt ■ in acirntific 
knouiedye and induatun! achievement It teekt to 
pretent thit information in a form to readable and 
readily underttood, at to tet forth and emphaaisr the 
inherent charm and fatcination of tctenee. 

The Cement Era 

I T HiTixis to bt' gciicrnlly ftgrcrd, and wo think 
with much ronsoii, that tho ,vonr 1*11 should mark 
tho contouary of o< uioiit, or, to speak more slriol- 
ly , of Portland cement. This selection is due to the 
fact that .loMojih Ajisdiii was horn in 1811, and 
that it IS to las intelligoiiee and patience that we 
owe onr tiKKlern hydraulic eeinent. History fails 
to establish the exact date ot the first production 
and use of lias great modern material of construc- 
tion, for it is a fact that Apsdai who was a brick- 
maker in i.eeds, Yorkshire, spent a dor.en years or 
more in experimental work be tore he covered las 
invention with a patent, and nearly three times 
that pi'riod elafised before las discovery received 
its adequate recognition, incidentally, it may be 
mentioned that the inventor gave to the new eeinent 
the name of Portland, because it resembled a build- 
ing stone very widely used in Kiiglatid, which is ob- 
tained from the limestone quarries at the Isle of 
Portland, in Dorsetshire. The "isle,” by the way, 
is not an island, but a rocky peninsula, extending 
into the Knglish ('lianiiel and connected to the 
mainland by a long, curving lieacli. 

It has long been the habit of the historian when 
speaking of the constructional or iiiechaiacal side of 
lairaan jirogress to name its various eras after the 
predominant materials of construction. Hence, in 
their suceossioii, we have had the eras of stone, 
brunxc, iron, and steel. To-day we find ourselves 
well launched in what may justly be called the era 
of cement. 

Let it be elrarly uiidi-rstood, just here, that ce- 
ment IS many centuries older than .Josejih Apsdiri's 
Portland eeiiieiil. Long before tin- Christian era, 
the Kgyfitian and the Roman builders were familiar 
with a form of concrete, eompounded from certain 
natural limes, clays, and rocks (generally volcanic) 
or gravel. Those wonderful engineer-architects, the 
Rom, SMS, laid it freely in the foundations of their 
temjiles, and did not hesitati to make bold use of 
it, both III doiiu and arch. The concrete of the 
ancients, howeier, was of a slowly-setting nature, 
requiring consid. rable time to reneli the great hard- 
ness, which eharaeterizes such of it as still survives. 

The valuable (juality nl Apsdiii's invention lay in 
the fact that be produced a raechanicai mixture 
whicii, when treated with the jiroper amount of 
water, will harden in a shorl sjiace of time, either 
in air or under water, and although his discovery 
did not receive its due reeognilion until the middle 
of the nineteenth century, this wonderful method of 
making an artificial stone, eoni]ioimded of simple, 
easily obtainable and cheap ingredients, was clear- 
ly set forth. .Subsequently, tin ei ment industry 
awaited the development of another grejjl indus- 
trial art, that of steel making, which was destined 
to place jl ill its present position ns the gri-atest 
of the world's constructive materials for works of 
magnitude 

For all uses to which ordinary masonry can be 
put, cement, when mixed in the proper pntfHirtioiis 
M ith sand And broken stone or gravel, forms an nd- 


mirAble and, if properly finished, a not unsightly 
building material. But like any other system of 
masonry construction, while it is capable of endur- 
ing heavy strains of a compressive nature, it is ill- 
adapted for those of tension. Hence concrete neces- 
sarily has a very limited rangt- of use in structures 
in which heavy tensional and bending Stresses will 
(K-cur, as, for instance, in beams or girders, in arches 
of fiat span subjected to uneven loading, or in 
posts or columns where structural requirements call 
for a small ratio of diameter to length. 

About the time that concrete was beginning to 
receive its due recognition, the great Bessemer, by 
inventing his process of decarburisation, so far im- 
proved the quality and reduced tlic cost of steel, that 
it quickly rejilaeed iron and introduced that won- 
derful commercial steel, which has been ilie most 
potent facUir in the marvellous industrial develop- 
ment of the past half century. 

It was about fifteen years ago that serious at- 
tempts were made to combine steel and concrete by 
molding the one into the otlier in such a way that 
the resulting product would possess a high resis- 
tance not nu rely to compressive but to bending and 
ti iiHional stresses. The first practical experiments 
111 tliis dirt-ction gave such good results that the at- 
tention of engineers throughout the world was quick- 
ly eentend ujion the problem. A vast amount of 
rxperimentui work was done, out of which has 
sprung our modern reinforced concrete, regarding 
which it IS not too much to say that it is destined 
to play a part in engineering construction, second 
only, if not equal, to that of mild steel. The de- 
velopments of the past fifteen yean, particularly of 
the last five, have been truly phenomenal. Not only 
IS concrete found to be available for practically 
every form of construction which hitherto has been 
built in brick or stone, not only has it proved well 
adaptiNl for many uses in which neither brick nor 
stone IS <-onvcnicntly available, hut it has now in- 
laded the field which was sup)> 08 ed to be peculiar- 
ly reserved for iron and steel, as witness the fact 
that It iH being used for piling, for tanks, for 
trussed bridges, for framed roofs, and for flooring 
of wiile span. Most significant and iitcredible of 
all, it is taking the place of steel in the construction 
of certain tyfics of boats and small barges and 
ships. In works of great magnitude involving a 
large amount of construction, it has proved to be 
simply invaluable : and it can truly be said that were 
not eoiiorete and reinforced concrete available, that 
most inonumentHl of all modern engineering works, 
the Panama Canal, could never have been under- 
taken by the Lbiited .States. 

It will Ik- admitted, then, that the present issue 
of tlic SciKNTiFK- Ameiiilan. the greater part of 
which is devoted to tile subject of Portland cement, 
IS particularly liniely. both because of the vast ad- 
vances wliu-h are liemg made In the application of 
this material, and bei-ause of the fact that the pres- 
ent year is the centenary of the birth of its original 
inventor. In the selc'ction of the subjects in the 
various chapters, we have aimed to give a clear and 
i-oiiseeutivc account of this material, tracing its his- 
tory from the ancient cement compounded of natural 
mati-rials, down to the Portland cement of modern 
limes. 

It IS a rather curious fact tlmt while Portland 
cement enters so largely into our modern life, there 
are few people outside of those connected with iU 
mariufaeturc and constructive use who know just 
exactly what Portland cement is. The question is an- 
swered in an article which takes the reader, step by 
step, through an up-to-date cement factory. Of no 
little interest will be the article showiifg how the price 
of cement has fallen steadily as its use has become 
more extended. Every prospective btiildcr of a 
home must be more or less concerned in the subject 
of the monolithic cement bouse, and he will find in 
this issue a description of this original method of 
house building by pumping the mixture into special 
forms. For those who may have a prejudice against 
concret*- as a material for house building, on the 
ground of its liability .to dampness, the article by on 
exjiert in waterproofing materials will have par- 
ticular value, and, again, for those who may object 
to cement on the ground of its color, to say nothing 
of its discoloration, the article on the artificial col- 
oring of cement and the admirable results to be ob- 
tained in reproducing the natural stone effects, wlU 
be entertaining, if not convincing. The larger side 
of the .subject, as applied to works of magnitude, ia 
treated in an article on the Panama Cans], in whkh 
the methods adopted in gatliering the 5,000,000 cuko 
yards of roCk, sand, and cement together, miidng 
them, and building them in place, ore dcsorlbed with 
the aid of a series of the latest photographs pub- 
lisiicd by the courtesy pf the Istiunion Canal Cosgr 
mission. 


HlB SctoitMic Awwktw k m 

T m Hon. George P, drulwaft. Misiahtlv of 
Cooadhhn BoUways, dniiRg • reoeot dlMOs- 
sion in the House of CoRHaons of the Atih- 
jeot of Bie Quebec bridge, ifi referring to cortoin 
criticisms, made by this journal, of tSie govmuitoBt’s 
design for the new structure, referred to tbe/BcmN- 
Tine Amkbican as being of the "knocking*^ varlefy. 

Now, although the SciENTino Ammican covers a 
fairly wide field, we have to admit that among the 
variety of subjects which come up for editorial 
analysis and discussion, that of slang is happily, 
or, as in the present cose, unhappily, not Inefuded. 
We say, unhappily, for if we were expert in the re- 
finements and delicately shaded graduations of the 
slang dictionary, we might have a clearer knowl- 
edge than we possess of just what was in the Hon. 
Mr. Graham’s mind when he simke of tliis scientific 
journal as being of the "knocking” variety. 

In the absence of any defin^ information, we 
have concluded that onr critlcisma, tockiicol and 
otherwise, of the government design for the Quebec 
bridge, do not find favor in the eyes of the Hon. 
Mr. Graham, nor of his chief engineer, upon whose 
shoulders, we understand, the responsibility for the 
design must be placed. 

If we were to venture on a definition of a "knack- 
er,” we would describe him as one who has fallen 
into a chronic attitude of destructive criticism; one 
whose fault-fiadhtg is prompted by a certain twisted 
mental attitude, wkoh takes but small account of tlie 
merits of the question involved. Now, as a mat- 
ter of fact, the attitude of this journal to great 
public works, has invariably been one of generous 
appreciation. At the same time, however great 
the work might be, however distinguished the names 
that were b^k of it, we have never hesitated, when 
occasion called for it, to criticise with freedom and, 
08 in the present cose, with severity. 

Thus, in the case of the Quebec bridge, we printed 
in our issue of February 18th, IBIO, a plan and a 
description of the design which had been drawn up 
by the Quebec bridge board for the new structure. 
We took exception to the design on -the ground 
that it was not only of inferior merit, considered 
from the bridge engineer’s standpoint, but that, if 
constructed, it would be thr ugliest bridge of monu- 
mental proportion among those hitherto proposed or 
built. "It presents,” we said, “the appearance of a 
monttonouB mesh of triangles and straight lines. 
From abutment to abutment, there is not one 
graceful line in the whole structure; not the slight- 
est attempt to combine the beautiful with the use- 
ful. The faulty structure which collapsed hod at 
least the redeeming feature, that the outlines were 
structurally and aesthetically correct; and, although 
the F orth bridge has been made the aubje^t of much 
criticism by the artist and the architect, it must 
be regarded as having distinct claim to beauty, 
when compared, as on tlic accompanying page, with 
the new plans for the Quebec bridge.” 

That was our attitude on February 18th, 1910, 
and the cvente of tho past twelve months have pro- 
duced notliing that would lead us to change our 
opinion. Furthermore, the dissatisfaction which we 
expressed with the plant of tiie Quebec Bridge 
Board, and which, in the Hon. George P. Graham's 
mind, is technically defined as "knocking,” seems 
now to be shared by the expert board which has 
recently passed upon the design in question; for, at 
a recent ballot, {oar votes were cost against it and 
but one, that of the engineer chiefly responsible for 
the production, was cast in its favor, — the result 
of this action being that this gentleman has resigned. 

Since this matter of the attitude of the SciiNTiric 
AmimcaW to this great engineering work has boen 
coiled in question by a member of* the Canadian 
govermsent in^gking in tite House of Commons, we 
feel impelled to state, once and for all, that our ut- 
Utnde hi this mOtter is one of disinterestod friendli- 
ness. Onr sp^t neighbor to the north is about to 
undertake the re-construetion of a bridge which, 
upon ito completion, will rank aa the most meau- 
menUl work of its kind lA the world. Apart from 
its economic value as forming a great link in tiie 
means of communication between Canada and the 
United States, the Quebec bridge will, or at least 
should, stand os n monument to the enterprise and 
engineering skill of the Canadian peOf^. The 
SciEKTrric AHKatcAN criticised the government’s 
design on the ground that it woi^ foil In fbfff 
very regards. We believe that pimu eon be drown, 
upon which a noble bridge can be tknwn oceoM 
St. Lawrence river «t Quebec, which will be 
more secure, possess greater dlgnito and beaoto, and 






mmiFIC AMBRION 


Jacobus Henricus van’t HoflP 

Founder of Stereochemistiry and of the Mcxicrn Theory of Solution 


IJIOB the MMn4 time, wbUe th* year U hHU youiin, ‘hp 
P world at edenee moariM the loee of a greet leader. 
Ven't Holl^ who, by his investlgfatlons on osmotic prei.- 
eure end leleM phenemene in the middle of the 
etghtlei, leM a very comerstoiie in the foundations of 
lihyvhMl cheqiktry, Is no more. Bom In at Hot- 
terdinn, the son of a practising physician, he received 
his i^ education at the •‘Burgorschool” of that city 
IThe curriculum of M-hools of this type does not include 
the Study of Greek and I.*tln. Ostwald, whose views 
on the uselessness of teaching dead languages are well 
known, takes occaoion, in a biograpij|c8l sketch of Van’t 
Hoff, to point out the brilliant vliidioatiun wliich the 
great master has wiwight for the "non-clnssical edura- 
tkm.” Van’t Hoff, himself, humorously refers to his 
^paomnee of the Roman tongue in replying to a Latin 
quotation from Bacon, which an opponent hod launche<1 
at him In criticism of views now quite generally accepted. 
’The great chemist remarks that this criticism cannot 
possiluy ••Huse him any uneasiness of mind, since he 
docs not understand liatln. 

lt» 1889 van’t Hoff entered the Polytechnlkuni si 
Delft, where he completed the regular three years 
course in two. He then proceeded to 
the University of I,cyden, to which he was 
admitted without ocoininatlon by special inln- 
iaterial permit. He subsequently studied under 
the great Kekul^ at Bonn and under WUrti at 
Paris. In 19T4 he received his dm-tor’s degree 
■t Utrecht, where he also began his teaching 
activities In iHfB. Only a year later hr was 
called to Amsterdam, to be ahortly dfter pro- 
moted to a professorship. In IfWi he ac<'eptert 
the apiwlntment at Berlin which hr retained 
to the end of hU ncllve life. 

The work of Van’t Hoff la dlatlngulshed, n«l 
so much by grest volume, as byt the eatraimll- 
nary force and originality of his conceptions 
and the stipreme Importance of the principles 
which he brought to light and enunciated. 

Hia first great achievement lav In the field 
of organic chemistry. To properly appreciate 
it, we must carry our minds back to the year 
187*, and recall some of the circumstances that 
prepared the, way for V’an't Hoff’s com/< 
d’4tpril. At that time organic chernlstrv was 
well advanced. The tetravalency of carbon was 
fully rstabli8he<t, and graphic formiitse similar 
to those of the present day were in use. It 
had been olsserfed, however, that there were 
certain peculiar coses of laflunerism whl<-h 
could not Ih* aecounteil for by the formula: as 
ordinarily written. To Illustrate the point, we 
must note first of all that a formula written 
on paper, and therefore necessarily In two di- 
mensions only, In some respects falls to re[v 
resent observetl fHet,s, Thus, If we write out 
graphically the formula for dlchlor-methanc It 
appears that there sitould be two Isomeric 
forms, namely t 


principle was rerogni«‘il mid published iii tlic very saiiu- 
year, 1871, by the Krciicli chemist la- Hi 1, working quite 
indefiendently. 

Kar-reoching us the Infiueiirc ot ^al^t Hoff’s concep- 
tion has been In the development of organic chemistry, 
one liardly liesitates to aav that of still more fiinda- 
merstal Importance are his contributions to physical 
chemistry, To him ia due much of the credit of tlw 
detailed working out of the rrsnlta whiili How frmn the 
law of mass action. By him tlic iippliuttloii of thcmio- 
dynamics to phyaical chrmlstr}, (list applied to iaobitrd 
cases by Ilorstnuuin, was greatly cxtciidcil, so as to 
bring to light among otlwr things llic Influence of tem- 
perature upon chemical equtlihriiim The nsult is ex- 
pressed qiialltativclv in the wcll-ktiowii vaii’t I loll 
principle of mobile eqiitlibrlum- “'J'hc state of equi- 
librium of a chemical syatcin is by a rise In tempera- 
ture shifted in the direction m wliich lb- reaction jiro- 
ceeds with absorption of heat ’’ l-'iirtlicr cxlensioiis of 
this principle were siihscqiiciith gitcii, one in the same 
vear iiv J c f’hatelier, and the other three or four rears 
later by Braim. 

I'crhaps most tm|M>rtiiiil of ail is vaii'l Hoir» contri- 


a systciiiatii siudj ni tiu i noditioiis under which differ- 
ent salts are laid down fruin solution, it is jHisslblc to 
establish a kind of “gcnlogjiMl tlicniiumeter,” whicli 
gives ns a clue as to tin- ti inporiilnrcs which prevailed at 
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(Icnces of a tempcratiin av high 
heeli reached at Stasstnrl 
.Sucli, in brief review, an some i 
van't Hoff has niiide to modern st n nee \s w'l piiv 
the Inst honors to the great departed, we woiidir in our 
inliid who shall la the voting men of getinis to fill tne 
pla<s-s left vaeaiil hy the passing of the older genera- 
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In point of fact there ta.only one aiich liody. 

Thus the representation In plane fomiiilo- In 
sud» a case would Indicate a greater variety 
of forms than acttwUy exists. In other iii- 
staneea the reverse ia the case; a plane for- 
mula is Incapable of pro|ierly establishing tlie 
distinction between forms which are actually 
known In practice. The whole sitiintlon was 
Ctoared at one stnike by van’t Hoff when Ite pointed 
out that to properly represent the facts three-dimen- 
sional formulw must lie used riosoly connected with 
this matter Is the phenomena of optical activity. It Imil 
been known for many years that eertain solids and 
liquids have the property of turning the plane of a 
beam of polarUctl light transmitted through them. The 
genius of Pasteur had shed a new light on the subject. 
He showed that optical activity was closely laiund 
up with asyrntnetry In cryatalllne fonn, and concluded 
that optically active organic compounds have “asyro- 
metrte molecules.” Wherein this asymmetry lay was 
left for van’t Hoff to discover. It was hr who pointed 
out that In thh molecule olLevery optically active curiam 
compound there Is one caiWi a*om linked to four dif- 
feraiit groups. When a model In three dimensions of the 
nmlocnie of such a compound Is made. It Is found that 
thwat are two possible arrangements of the groups cliis- 
terled about the cnHmn atom. The relation lielween 
two arrangements is such that the one Is tlic mir- 
rotv-hsuffe of the other, or ta other word*, the two forms 
are Mteted to each other to the same way as- a man’s 
left band I* w w» The representation of ehem- 

ietd . fonpultt to space—atereochnurfatry as it is called - 
ttou lulto oeemuits ter a host of Inatances of what Is 
InihMrn m mttledl IsomeriMn, that 1« to say, the existence 
*lf toitlto of nomiMimds, this ene metnlier of each pair 
hetoi praAttetdlif ^ M tw the other to all Its proper- 

ttult tee the wrtatoa ^rhssd light to the 
^ JH* rototlno to the left, 

le 4 totfitor ewHew fact, w fto<»iH«m.7 obsorved 
Hurt «s6 tome 





biitinn to oiir knowlerlgc of Milutiun. By far the most 
mimermis ehemieal reaetinn.s In which w'c arc tceh- 
nically or othcrwl.se Interested take place in sohilloii 
For this rertkon alone the clearing of tlie view hy a 
thciroiigiily satisfactory theory of solution reprcsciils an 
muncasurnbic gain to selenee, pure and applied To 
fully reallsp the almost iinparoUetrd slgniflenner of 
van’t lIotFs elueidatlon of the laws of aoliitloii. we must 
bear In mind that thesi* form at the same time the foun- 
dation for the modern theory of elect rolvsis and ionic 
dissociation. The limitless field of electro-chemistry, with 
its remarkable practical applirations, is intimately con- 
nected with tlie phenomenon of solution 

The law of snliitloii. as devchqicfl hr vnii'l Hoff, is 
striking and Ijcautiful to Its simpliritn ihi- fisnmtie pres- 
sure of a dissolved snlistniier Is equal to the gaseous 
pressure which that substance would exert if m-eupylng 
the given volume at the given tcinperatnre, but in the 
form of a goa. The law la of course oiilv appioxlmate, 
holding only for dilute solutions; in the case of electro- 
lytes allowance must also be made for dissociation. 
Following out noturallv the trend of his work, van't 
Hoff ne^t (1884) broochwl the field of “solid solutions,’’ 
which has proved of much lintairtnnee In ••onneetlon with 
the metaltography of steel The relateil subject of crys- 
tallisation of sftit-rolxtnres from saliiriited solution- 
forms the subject of hU last great series of investiga- 
tions, carried out to eollalaiTatiim wHli Meyrrhoffer and 
others. TWs subject Is of special Interest In connection 
with the phenmneno presetitcvl In th«- rvatiorntion of sea 
water oud the formation of deposits, such as the fsmons 
salt strata at Stasrfurt, In post geological epochs. By 


The Advance of Plant Life 

IIKV, veiirs ago, there occurred ihe tremendous 
oleanle exploHion in the .Straits of Sundu, “the 
biggest noise the world ever heard.” half of the Island 
of Kriikiitoa was hlowii iiwai, and every vesllge of llfc 
ivas destroved on Ihc rcnialrihig half. The ground was 
hiiried under hoi iiahes and Inirning pumice stone, vary- 
ing 111 depth from three fed to iieiirl; two hundred feet. 

Vo vc-gotahlr germ could possibly have sur- 
vived Ihe catastrophe- Vel. onlv three years 
after Hie eruption, wlam Krakatoa was ex- 
plored, various spenes of jdants were found 
fioiirmlung there. 

It was shown that thi-y c-ould not have l»een 
larrled there Iiv himinii ageriey, heraiise men 
had not viaitc-d the- devastated Island The 
ehiiraeter of the new plants was such as to 
prove that tliey could not liuve hecii derived 
from the former vegetation cif Krakatoa, even 
if any living remanis of that vegetation could 
have exisled in the Inirticd ami hurled soil 
The nearest laud on which any plants grew 
was Ihc- island ot .Sihesic- .Sumatra is twenty 
miles and .lava twenty-one iiiilea from Kra- 
kalou Yet a dur,en kinds of ferns and sev- 
eral species of flowering plaiils and grasses 
were cliseovenul hy Tre-uh Hcnirishing on the 
shore and ill Ihe moiiiilaiiioiis interior. That 
some of these forms of vegetation had been 
carried there hv the ca-eaii was imlicHted by 
the fact that siTcls ot litlonil plants were 
found sea tiered cm the shore 
.\s to (he cither plants, the history of their 
iippearaiue upon th<- island seems to have lieeu 
as follows; First, a lliiii film of a simple form 
of vegi-lahle life, derived from floating germs 
in the atmosphere, c-civrrecl the pumice stone 
and, through ehrmleiil aelion, brought Its sur- 
face into a eomlltion fitted for the nourishment 
of ferns and latei of flow'ering plants The 
seeds of these wen liroiight hj the winds and 
lords and, as soon as the soli was capable of 
supporliiig Ihem, they took root and, bathed 
in the eipiatorial sunshine, began the work of 
clothing the barren Island anew 
Itenewed utlention lias recvntlj la-eij railed 
to this rv'ap|>earanee of vegetation cm Krakatoa 
in coiineelloii with the general siihjeet of the 
origin of plants that inhahit islamls Vature 
show.s herself entirely eapiihir of conveying the 
gi'rms of plant life for long distanes-s by means 
of Ihe ocean and the ntninapherr, aided by the 
birds When man eoines to her assistance, the 
work goes cm upetee 
f)f more than eighty sprea s of plants In- 
liidillilig the- l.iieeaclivr Islands, which are alni- 
plv the tops of a group of siihinerged moun- 
tain |)eaks in Ihe Ariihlan Sea, half of whose 
inhahitants have- la-en, al times, swept off hy 
stonii wayres. It is helievc-d that fifty -six have lieen intm- 
diiced bv man, eleven by the sea, two hv the winds, and 
two ()y lords 

The re is nothing more imprrssiye in mcalern science 
than the story of what has la-c-ii Ic-iirned ot the gradual 
conqiirst of tlic earth hy plants 

The Color of Flowers 

T HF. colors of flowers hnyr la-eli frrqiienti ; sllldled 
from the ehemieiil poini of view as well as from the 
Imilogiral — that is, in relaticm to tlie iid instmeiil of plants 
to their surroundings. Hot vi»ry little has he rc-tofove 
been done with tla- phvBieal problems involved A reec-nt 
Ktuily of the phvsieni basis of the colors in the petals of 
flowers brings out the fuel that the biillianl ajvpc-a ranee 
of many flowers is due not to the- eliaracter ol Ihc pigment . 
in the- cells of the petals, but to the- picseiue of air 
spaces between the cells m the dc-c-pei liuns. these In- 
elOM-d air bubbles rc-fleel from then snrfccc-c-s in sueli 
manner as to give the hrilincnt .ip))c miiuc The great 
variety of colors ainorig flowers is jiiodmi-d by a com- 
paratively small liinolier of p/gnnnls The explanation 
for tbis ilea in tlie fac-t tb.d .i fc w pigiio nts eomlimed in 
different wavs or In iliiTcreiil proporliims produce a 
variety of effc-ets I'lms, a c oinlmwilioii of two eomple- 
mentary pigments, one of which cchsorhs the light rays 
not nb'sorlied hv Ihe olliei, will )iro(lnee the effect of 
"black.” Ill .1 'sinillai m.-inni-r gr.iv times and browns 
are prralueed 'I'hi shape of the epidennal or skin eclis 
ia also found to modify the i-iTc-rt by modifying the re* 
fraction and the reflection of light. 



The Making of an Aeroplane Ptopdller 

How One of the Most Successful French Scims is 




A lmost mII aeroplam propeUeri are nuide of wood, 
which Ik prrferr^ to ateel for several reasons. A 
KtccI blade Ig liable to snap suddenly and without warning 
under the influence of changes of temperature or violent 
shm'kg A wooden blade, if aiilBclently strong, Is less 
liable to hreiik and gives warning of Impending fracture 
by liendlng and splitting. 

WoiKleii propellers are also much lighter than steel 
proiiellers. Tlie blade of an aerial pro|ieller has sharp 
edges, hut is quite thick along Its median line. It is 
made thick, not merely to Ntreiigthen it, but lieenuHe thk'k- 
nesK offers the same aenalyiiamleal advantage in the pro- 
peller that it presents in the siistuluing )>lttnea of the aero- 
plane This thickness gives siiffleient strength when the 
material is wood, while It would make a steel propeller 
imnecessarlly strong and excessively lieavy. Wood Is also 
much easier to work than steel. 


The Chauvlero propdkrii wUch are eoiplflfed In * 
large majority of nil aeroplanes, aw built Up of efveral 
planks of well seasoned ash. These planks aw cut to the 
shapes of a number of sections transverse to the axis of 
a propeller designed in aocordanee with the speelal «••• 
ditions proposed, in regard to number of weohitfonst 
torque, tractive effort and speed of the aeropliuw. Ifisioli 
plank forms part of both blades of the two-bladed pro- 
}ieller (the usual type) and tbewfow a hole Is cut In Its 
middle part to receive the hub. The planks «w then 
glued together by their faces, after having been aocur- 
aiely centered and oriented, so that tbgy wpresept the 
form of the finished propeller approsdinatdy and show 
some of its lines accurately. The next operation con- 
sists In wmoving the superfiuous wood lietween these lines 
and working the entlw surface to the required form- 
Tills is B delicate task, requiring great skill and care, for 


the Mooimd «f too much matesWI «t oqr 
ndn the woiic. Hw nmCace is ftnidiBd 1^ p 
A ilin iwm diUcoto opentton Is woo ympilNa h 
fa halaaoe Ike tpo Uadei. as even « 

.isniil^ lalgbt eOiise ^dangeMMS, ''tWt- 

tls* In • imMly seralvlDg prepeUfir, The ‘prep^Ur Is 
atpuirtednli « tnenfM. wUch M pdM on very ssi*^ 
iMetiatt sAeds In a qiedally devised ntaddoe. end |N 


mains In eqiolUbidiiai in every podtlon. nie pi^MUgr is 
then coated wlto a speeisl varnish to protect it ftpat the 
weather and . give It a perfectly Smooth surfaon Urn 
finished propeller hi firmly attached to the dmft by 
clamping its central portion between two sted diskst oeo' 
nected ly bolts whtOh past through the wood. 

The accompanying photographs illustrate sevaml stagw 
In the making of an aeroplane piopeller. 



Wireless Telegraphy and the Zeppelins 

T HK most inlercstiiig recent development in the teeh- 
iHilogV of aeroiiaiitle>. ig the application of wireless 
telegraphy to various ty|ies of airships. The siilijeet is 
dlseiisscfl in the Fiirhzintung fxtr Flttgttrhnik by the elec- 
trical engineer Hichard Tann, with special reference to 
the rigid or Zeppelin type of dirigible. 

He sayK- The rigidity of the Zeppelin balloons is 
achieved, w, is a ell known, ip a large and coiiipllcatrd 
framework of uliiiniiimni It is only loo easy for tliese 
huge masses of metal to eojleet from the ulniospberr 
quantities of clntrlelti, wliose discharge not only causes 
very serious disturtianees of the wireless system, but may 
lie the direct 'cause of a isi in strophe to the lialliMin. In- 
deed, the destruction of (hi “Z. IV” is entirely explicable 
as a result of such aelion 

Thus we may eoneebe (1ml on the landing of the 
“Z. IV” an electric rqnllliirlutn was establislied by means 
of the branches of fhe trei‘, (lie resulting spark both set- 
ting fire to the gas and fusing tlie iilnminiiim rods. Only 
fifteen seconds would he required for the complete con- 
sumption of the gas and twenty seconds for the destruc- 
tion of the envelope. Measurements wefe made. In 
fact, which led to the astonishing coiielusinii that a po- 
tential difference existed of about lOO.OdO volts, which 
would give a tension capable of bridging a gap of 1(X) 
millimeters (Air being ordinarily' a good insulator. It 
Is estimated that, except for great distances, a tension 
of 1,000 vnlts will bridge a gap qf one millimeter ) i 
In view of these considerations the, Zeppelin dirigible 
HI at paseiit constructed la (divlonsly unfitted to carry a 


wireless installation, and may tic sold. Indeed, to carry 
within Itself the soedg of Its ovm destruction. 

On the otlier hand. Its general eAclenvy has been too 
lirilllantly demonstrated for it to be abandoned, in apite 
of the appalling disasters of which )t has ‘been the vic- 
tim. Consequently determined effhrts have been made 
to HO modify it as to adapt It to the carrying of a wiw* 
less system and to get rid of its Inherent perils. . 

Both these ends may be accompUvhed by the use of a 
non-cxmdncting material, such aa wood, for the oonitruo- 
tion of the framework. Wood, of course. Is not an Ideal 
material, because of its liability to deterioration from 
atmospheric influences. But recent experhaents indieete 
the feoslbiljty of its employment and its auperierity to 
metaL In fact, a new model of tb« rigid fUitgilde has 
Just been built at Lane upon the plans and speeUkathMUi 
of Prof. Schuette. He makes use of extreme^ 
wooden tubes of nsh and poplar, and bit dirigible has 
an even greater capacity than the 14AOO cubic meton «f 
the Zeppelins. 

This improved and safer aIrsMp will soon receive a 
practical test of Its superiority, since it Is to be erne 
ployed for the balloon expedttian to the Norft ■Prfs 
planned (or the coming summer. Its use is e x pedtefl to 
materially increase the prospects, of the expsWoM fat 
success. The wireless Installation which it esn mM]! 
carry is not only a aafeguard to tfie crew fit tsw' ft 
cJdent, bnt wOI'pecmit at Constant news of toe r e wM h at 
the expedition bring torwarded to the props' •dthoefe 
ties. Thus, even If disaster sad death wmitiliBir towv . 
took the llttie band qf intrepid expionM, Asy', toOw fiM 
have died in vain uW the i^sSant AtiM, ^ , 


In order to protect the wooden tabes as much as pos- 
slUe from the effects of dampness, they will be impreg- 
nated according to a certriu formnU. Thus Prof. 
Schuette hopes to avoid both disturbance of the wireteia 
system and the dangers due to the aoouauiUtloii of heavy 
diargea of atmosph^ eieetriclty. 


Sewer Witter end Telde VeprteUeii 

R JBSBABGHilff have been Had* by Mesars, ttemUnger 
and Nouii sff ’ffaikk. of fa ■Ufa effect of • 


. „ It w« prevtowdy Aown thni hM^^ 
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%e Dedication of the Roosevelt Dam 

Ifew S40»000 Acres of Arid Land are Being Reclaimed in the Salt River Valley 

By C. J. Blanchard, Statistician United States Reclamation Service 


; oMMt aoubk 

«ehl«vA< 
qH«!to of Ail WKsde, ond ui 
HMnt of fkf noetiiog im- 
jportUMo to ArboM, wlli bo 
lonpMligr oeittbroted or onlr 
doto of lanio, Sotardoy, 
MoMb IStti. Tbe 
lEloqMvelt Don, the eoa» 
otmetloo of wbidi hot been 
wotched for MretOl yoom 
with interut by enKtneen 
fram OU over the world, will 
tw dediuted on thot date in 
aw presence of « lorge «S- 
•onblafCk notoble emong 
whom wm be former Presi- 
dent Roosevelt end funtty, 
the Governor of the Terri- 
tory, membero of the l^egls- 
lotute, engineers of the Re- 
dametion Service, and 
prominent dtlsens of the 
southwest. 

It is eminently fltting that 
the prindpal orator of the 
occasion should be former 
President Roosevelt. It was 
due to his vigorous and 
vlllle personality that na- 
tttnsi Irrigation came into 
beingt umI It was his pan 
which wrote Into the sts- 
tntes of the United States 
the national Irrigation law. 
In recognition of his unfal- 
tering interest In 'the cause 
of d^rt reclamation, the 
people named for him the 
impMing structure which 
has Just been finished. 
DEKIRIPTION OP THE 
ROOSEVELT DAM. 

The Roosevelt Dam is the 
most important masonry 
Structure whtdi the Reclam- 
ation Servlee has undcr- 
taksn. It Is also the most 
impressive. In the variety 
of the engineering prob- 
lems. in the magnitude of 
the stmetnee, and In the ex- 
traordinary character and 
number of dHHculties which 
wen Mvmoanted In proee- 
Cutlng the wotic, this great 
woric ranks first among the 
irrigation structures on this 
continent. The laynuin and 
even the engineer will not 
readily appreciate the eom- 
pkncHy of the problemi and 
the diversity of obstades 
which were encountered, 
without an understanding of 
tile locaUty in which fhe 
work was carried on. The 
dam Is located in a canyon 
heretofore regarded as al- 
most inaccessible except to 




Hiilght,SnfsM 8 Inches : tbtcXnsN sttWM, JSB feat; at crest, SO fasti cost, |8,IW0, 000. Thedem Iraiwunile enlUrliiiil wstur uimvir 
LSSjunO aciee to s depth of 1 foot. 


BMoeyc view of Roosevelt Dnm. 


tlif iiomndlo Apache, who 
fiiiiiid sHtr refuge here for 
iii.iiu Ni'iirs, or to the lonely 
Jiriispei toi who Inter veii- 
tijied lull, Itiih remote re- 
gion III seiiri’li of precious 
iiiiiUKils riie neiirest rsii- 
wiiv ih iij mile'. uwu\ Por 
20 iiiii, s the trilil led 
tliroiigh /I wiilerless, p/irched 
mid forliidding dcKerl, 
whi're even hit of vegelii- 
lioii «m, entered with thorns 
iiiii every thing Ihst ernwled 
wus deiidiv. For more than 
iO iiilles tlie mountains, 
gnslied mid fissured into fan- 
iHHtle foriiis, presented an 
almost iiisuperahlr barrier 
to Ingress In the fast- 
nesses of these barren 
steeiiS, tlie tiirhulent Salt 
Kiver has curved a wonder- 
ful gorge, u miniiitiire of 
the fatuous Cirund Canyon 
of the Colorado At the en- 
IraiKC of the gorge, between 
almost per])endieu]ar cliffs 
of sandstone, the engineers 
derided U|(nn n site for the 
massive structure which 
has just lieen completed. 
T li c jirelimmary location 
having l«'en approved, work 
upon a road was begun to 
niaki the site accessible. 
This highway in itself Is a 
work of more than ordinary 
iiileresl Nearly W miles 
of it were hlasted from the 
solid walls of rock. In 
aernie heautv and artistic 
(oloriiif- no highway In the 
West eotnparps with it. In 
places 11 skirts dark chasms, 
swinging around jier)>endic- 
ulnr eliffs a thousand feet 
high. If cost nrarly fiSOO,- 
000 to Imlld It In the 
desert and through the 
mountains the government 
put down wells to supply 
the aunts of the future 
eiiravans which must travel 
the new road. A half 
dosen camps were estab- 
lished along the route, 
where la-ds, teeA and forage 
were provided. All this 
yyork WHS necessary Irefrire 
a stone could Ik' laid In the 
dam. The mam rnmp at the 
dnm site railed for lumber 
for hiiildiiiga, fund fur tlie 
men. and power for the 
eonir.nto) In the forest 30 
miles awav-two saw mills 
werr set up and cut several 
milllim feet of Imiilyer. Dis- 
tant springs were piped to 
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thr reservoir at the camp. Two farms were operated 
and furnished meat, vegetaliks and forage. 

Nineteen miles above the site of the big dniu another 
dam of <‘(iiierete was laid across the river, diverting a 
jmrt of the stream into a large «•annl lined for several 
miles with eeinent and bringing the water to a point 
just aliove Ih" Koosevelt site, where it was dropped S'M 
leet on tnrhiiies and generated 4,000 horse-power. Tills 
power Was used by the eontraetor; it provided lights for 
the town, pumped water to the homes, and operated the 
inarliiiieiv of the eamp. Owing to the Inaeeeasltillity of 
tlie site, the government was forced to make Its own 
eenient A large mill with a dally eapaelty of 400 bar- 
rels was erected and operated with jiower from the gov- 
ernment ))lnnt It turned out »40,0(K) barrels of flrst- 
elBs.s eement at a saving of more than $000,000 over the 
lowest hill offered 

The quest loo of s< eiiring lalairerB for the preliminary 
work fnrnislied a most ])erplexlng protilcm The work 
was unnttrnettve to the wliltc laborers The ellmate In 
summer was oppresslvetv hot, the site was far from 
habitation, and iinnisements and diversions were few. As 
one fai'etions engineer remarked, “White men won’t slay 
on this Job beeiiiise tbev eiinnot spend their money fast 
enough ” 

Mii.tIIv. Ill desperalioii and ns a last resort, the rn- 
ghus-r liinicd to the Indiiiiis who have long dwelt in this 
part ol tile territorv It will aiir[)rlse most Jienple to 
learn tliiit thrv proved to lie giwid laliorers and for sev- 
eral years served the govermiient falthtnily and well. In 
the work requiring unskilled labor they were us effertive 
as the white man and drew the same pay for their ser- 
vices It is pleasing to note Ihiil the liahlts of Industry 
aequirtsl here are not being lost, as these same Indians 
are contriieting their strvices to railroaiis and other en- 
terprises now lieilig developed elsewhere In the terri- 
tory, In Ihe maiiiteimiiee and repair of tta' mountain 
roads, Iridiiiii foremen with gangs of their own jieople 
are in full elinrge 

Most of these problems were eneirantrred and solved 
lieforr actual < oust riiel ion of the dam began. P.aeh was 
anticipated and taken ii)i in aueh iiiiinner that the work 
proceevled wittanit delay or frietion The eontraetors, 
Messrs. O’Kourke rompniiv, of (lalveston, Texas, who 
were men of wide experience In constriietlori, estnhiiahed 
an up-to-dale plant whieh was earefully and Intelligentlv' 
placid. Thr work has gone forward with the mlnlniurn 
expenditure ol jiower and labor, for the reason that they 
made use of everv natisral advantage the site afforded 
The eement mill, roik cruRher, and mixing plants were 
all loiated iidviiiilageously Material for the cemenl was 
foniul in a large miteroji of fun lirnesloiir almve the dam, 
The roeU for the strnetnre itself eame from the eanyon 
walls of sandstone in which the dam is liuilt. This rock, 
which is very hard and finely gndnevl, is distinctly strati- 
fied and dips up stream ill an agle of 99 degrees, prae- 
tlcally at right angles to tlw dam. The dam is of 
gravity section, hot Is also arched up stream, At its 
base Is covers almut an acre of ground. At the bottom 
Its thickness is 1(1H feet, and on top it la crossed hy a 
roadway Ifl feet wide and l,()t«l feet long Its lieiglit Is 
980 feet to the foot of the parajiet walls, which rise 8 
feet 8 Inches aljove In plan Its form la that of a quarter 



circle. From each of Its ends abutments are extended 
on the tangent About SS feet on these tangents are 
tlie curved faces of tte wing walls, and from thence 
there is a waste weir 900 feet long on each end at an 
elevation of 990 feet above datum. A spillway wag cut 
In thr solid rock around each end of the dam, the ma- 
terial from which went Into tiie masonry. The spillways 
are crossed by three-ardi reinforced bridgea, each span 
of which IS 40 feel In the clear. 

Three ojicnlngg are provided in the dam. At the hot* 
tom a tunnel with a cross section 108 feet and 440 
feet long was driven through the canyon wall around 
the Kuutb end. This aerved a double purpose. During 
the period of construction It carried the river around 
the dsm. Later it will serve as a sluicing or scouring 
tunnel to remove silt from in front of the dam. In this 
tunnel are Installed six gates, one net for seryice and 
one for emergency, each with an opening of 4Vi X 9 
feet. 

The second opening in the dam is a riveted steel pen- 
stock to feet in diameter which comes out on the down 
stream side at an elevation of about 94 feet above the 
jinwer house. 

The third opening near the north end of the dam i-on- 
sists of three lines of five-foot cast-iron pipe passing 
from the up stream face through the masonry. At the 
junction of the masonry and the natural rock these 
I'onverge Into a lined tunnel 9 feet in diameter wliteh 
rlisehnrges out of the face of the cliff about 100 feet 
lielow tlie dam. 

.lust lielow the dam is a power house 194 X 98 feet in 
which are installed six 8 Morgan Smith vertical tur- 
hlripH, each o|)erAtiiig a 1.000-kllowatt General Electric 
9,3{K)-volt, 94-cyole generator with l.nmbard governor. 
Ill uddltlun two exciter machines and two Felton wheels 
are In ojierntion A short distance down stream la the 
triinsforinrr house, where the current Is transformed to 
44,000 volts, thence passing to a six-wire transmission 
line on galvanised steel towers leading through the 
mouiitiittts and across the desert to Mesa and Phoenix. 
For more than a year Phoenix ha.s been lighted from 
this plant 

Itnder tlie provisions of Ihe Reclamation Act this 
power develojrment Is made a part of the project and In 
time will be transferred to the land owners, who will 
then operate It for their mutual benefit and profit. The 
revenue so derived ahoiild lessen materially. If It does 
not wholly meet, the expenses of operating the entire 
Irrigation system. 

The construction of the Roosevelt Dam has liail moat 
rigid supervision. F.very rock has been washed clean 
before being set In place. The cement has been care- 
fully tested at regular Intervals 

On tk'Jiteinber 90th, 1900, the first stone was laid, ami 
on February 4th, 1911. the masonry work was com- 
pleted. The cost of the dam has been a little over 
$3^00,000. 

The chief purpose of this structure is to store the 
fltHid waters of Salt River and its tributary, Tonto 
Creek, which join just above the dam. The storage 
reservoir has a capacity of 1,984,000 acre-feet, or water 
enough to cover that many acres a foot deep. The water 
slied supplying this reservoir has an area of 4,800 square 


mtlea, or an am ibuMt equal io ttiat ot Cumwetteflil AWt 
Rhode Iglani 

As the ueservAir ia' tocated sixty ml|es inm the l«M 
to be irrigated, the river wlU be u«M as a eanying «anal 
for that distance, and the water toip then he turned teto 
artifleial eanal* a diversion dam whidi has been buRt 
at Granite Reef. This is a rubble concrete wMr 9$ 
feet high and 1,100 feet long, and diverts water Into 
two large canals, which in turn simply the entire Irriga- 
tion systam of the Salt River VaU^. the canals of 
the vi^y twvB a total length of 118 miles, and t^ 
prlnei|Ml laterals 908 miles. They are designed tp sup- 
ply an area of 940/100 seres, of wlilch UW.'OOO acres witl 
be covered by gravity and 40,000 by pumping; 

SALT RIVER VALLEr. 

More than ordinary interest attaches to this regioii for 
the reosou that irrigation was practised here be- 
fore the flret word of our history was wrRten. The val- 
ley has been inhabited hy three races, two of which have 
vanished. Of the first, or prehistoric race, very llttie is 
known. Evidences abound througliout the valley that 
they cultivated extensive areas and excavated many milea 
of canals. Some of these were constructed with much 
dililrulty and labor, as the excavations were hi rock and 
the work was performed with stone implements. The 
engineering skill of this peoplr was remarkable, for many 
of these canals are utilised to-day hy the modern systems. 

Salt River Valley Includes several million acres of 
land with a soil of superior fertility and a climate warm 
and arid. This, produces a region of remarkable healtb- 
fnlness and adapted to thr production of crops ranging 
from those of the aeml-tropic to tlwse of the temperate 
aunet. Us average rainfall Is only five inches, and its 
average temperature Is G9 degrees. Without irrigation 
no crops can be grown, hut with It crops grow through- 
wit the year. 

Agriculture here has liecimie a science, and the duties 
of the fanner are regulated very much as those of the 
business man. Wliere crops are intelligently dlveraifled 
there is little of the bsrk-brrakhig, heart-discouraging 
woik of the old-time farmer. Crops ripen and are har- 
vesieil at different Intervals, giving the farmer ample 
time without crowding. With assured harveata and the 
absence of rain the farmer ean apfwrtlon his time with 
some degree of accuracy. The valley enjoys excellent 
roods, country telephnnes, rural delivery, and trolley 
lines are being extended from the cities and towns. Its 
railroad facilities are good and are being extended to 
meet the growth of thr oommunlly' Its durational in- 
atJtutiowi are first class. In various sections the farmers 
have organised co-operative associations to market their 
crops. 

As a wholr, the citlsens of thr valley are made up of 
a strong, intelligent class who have come from all parts 
of the Union. They are cosmopolitan and progressive. 
In points of civic pride and social ideula the community 
ranks hlgti. Poverty is practically unknown. 

With the completion of the Irrigation system which is 
lieing ronstructeit by thr feileriil government, we may 
safely predict for this valley an era of progress and sub- 
stanUid growth which will place it In thr forefront of 
the most up-to-date agricultural districts In the world. 


Politics and Battleship Costs 

To the Editor of the Scikhtikic AMsarcAK; 

The Sixty-first Congress, just adjuunied, passed the 
naval' appropriation hill with thr eight-hour law now in 
force In our navy yards tacked on to cover private ship- 
yards also, and provided that thr battlcshl]) "New York” 
of the 1910 programme Iw built In u government navy 
yard. The Deimirrats, who all along have ojijaised heavy 
rxpeiidiliin h on'iiiiviil liiereiise, and who have lieeii ery- 
Ing “ceoiioiiiy," were respoiisihle for th, alHive niriisiire 
In other words, their “eeoiiomv” was to waste $;l,41l).00() 
n is true that hiilldlng in goveninieid yards sHiniiliited 
the ])ruiite yard eonstriietloM and raised it to Us pres- 
ent high standard, that of the ehe(i|)est and quickest limit 
imttlrshlps in the world; but as .Secretary Mryer has 
pointed niit, the cost to the government of this stimulus 
offsets the value of the same, and need only be Insti- 
gated when lh( jinwite eonlnielors seem to be lagging 
Therefore, il Is not neeessurv to have one of our two 
yearlj liattlesliips liiidt iii a mivv Vard, ns the opponents 
of prii all -tmllt ships would wish The government can- 
not build iis elH'iiph as the private yards, even though the 
latter expect to sliow a jiroflt, wlilie the navy yards can 
go the Unlit, With our mereliant marine a negligible 
quantity, the private yards ought to he encouraged They 
are starving for 'work, and it is rnoiigh for them that 
they keep their enormous phnits working 
The government-huilt “('oimeetimt” cost ,$900,000 more 
than the piivate-huilt “Louisiana,’' and it is estimated 
that the “Veatlir and “Promrflieus” could each have liren 
eonstrueted for $900,000 le.ss If lla v had lieeii given to the 
shipyards This misdirected idea of ]mtrintlsin etist the 
government $9,444,000 In the case of the “Florida,” her 
total cost being $6,480,000, against that of her sister ship 
“ITfah,” prlvat-e-lnltlt, of fy,946.000 Moreover, the 
“Utah" goes Into commlroion In two months, and It is 
doubtful if the “Florida” will be ready before next No- 
vernlie* Then Congreaa had to appropriate $90().(y)0 for 
the Paelfie Coast coFIler above her original $1,000,000. If 
the “New York" had liren given to private eoiitnietors, 
$1,790.00(1 would have been saved, whieh represents ttic 
dlfferelui between her cost and tliat’of the private-huilt 
“Texas” All this totals up to $4,444/100,'' a elnir waste 
caused hy Itcal poUtica and lieneilta beiiig placed before 


economy for tlie entire country. The only satisfaction to 
Iw gained from this Is the fact that aa the Brooklyn Navy 
Yard is the only one capable of building battleships, and 
8.S only one can be built there at a time, the worst that 
can happen is a government-built ship every other year, 
or one in every four constructed. This Is not necessary 
to keep the private yards upj one In every eight would 
lie siifflelent. The navy yards can keep their forces busy 
lietwcen thnes on collier construction and overhaul and 
repair of Ships, 

But this Is not all. In addition to local politics the 
Inijor iininns got busy in Washington, with a result that 
the eight-hour law went through As If the private yards 
had not enough to contend with! Of remrse, up went 
tin- price of iMittlrships, and to this taw we owe the 
iiinount of $1,990.(K)0 more on the “Texas" than was 
iieee.s8Hry and $400/100 on each of the two colliers. ThU 
waste will not come on alternate years, but eeary year, 
and will inerrase as the battleships biqrease In she, m 
the waste represents twenty-one per cent of the total 
cost. To this total of $1,630,000 may he added the 
$4,444,000 extra resulting from navy yard' (smstruction^ 
and you have a total of $6,064,000 for the 1010 and 1011 
programmes alone I This means that cxolnslrr of armor 
and armament, anolhtr batllexhiji couH hi built every 
other year fa addition to tho tjpo regularly authorised. If 
the lost naval bill had not gone through with the nary 
yard construction and eight-hour law provision. And yet 
Iww a certain group In Congress would howl If an extra 
ship were to be providial for on alternate years I It ts a 
sad eoirnnrntary on our ideas of economy and patriotism 
when such legislation as this is enacted by our dlgniflad 
tbngress. HaBai.n M. KxHgAU. 

Brooklyn. K. V. 


rived from volare, 1. c., to fly, and the word "Vol- 
ition’’ is derived from the word volere, i. e, to will; 
therefore these words are of radically two different 
meanings 1 Neither In writing nor In speaking a mis- 
understanding can occur. 

By the way, how Is it with the words coraplement 
and oomplbnent? They are always used In thetr par- 
ticular meaning without causing an equivoi-al. There arc 
a number of other similar words used in our language. 

But — returning to the nwk-hreaking aport— 4f tM 
(leople In Berkeley dislike the “Aviator” and the “Avia- 
tion” and are so very fond of eluingiiig them just for 
the sake of wishing to lie served with a new expres- 
slou, I beg to inform them of two good American words 
for their usei "Tlie Flyer" and “the Flying.” These 
words do not only /wily replaet the strangers “avlatdr" 
or “volator” and “aviation” or “volution,” but are oom- 
prehowdbh for anyone — whether linguist or not. 

Grantwood, N. J. A^i.r Tw. Schwab. 


Avifttlon Nomenclatiire 

To the Editor of the ScuxTiric Amsbioani 
I am surprlag^ at your reason for not concurring with 
Mr. Dntry ‘ In Idf suggested use pf “volator,” as a 
synouym for aviator, beeanse, aa you say, of the word 
“vMJtion," which comes from the Latin “volo,” to wOL 
I would suggest that yoq look up' ■^volar,” whi«h in 
Spanish means to flu. You may . And Mr. DrHfy*s 
clatniS'Jast- nds Is as far os I.<da(o bto my knoffledft 
in the mattor, ' Gmourr. AMWa 

Payton. Otda, 

IV Pwmd 


To the Edl^ of the SCnienno AmaiOAXt 
In your esteemed number dated February 94lh a certain 
■Wells Drury, of Berkeley, Cat, ^pOses the wdM|s 
“Volator” and “Volation” for tiie generally introduiw 
words “AvIaljiMf' and “Avtattoo,* 

Your reply was that, by accepting the word "VhU- 
lion.” there would be a oonfiislon vrtth the word “Vpl- 
itkm," and therefore meeting with your disapproved. 

I beg to say that oonfuakHi is absolutely imRmtlbie, ' 
for the simple reason that Bke^wwd *V4l«tlii* 1« 


I N his article on the one«pieee lKM«ie'j($Be 
Mr. Berry em)ireMes doubt as tp/tim praCtiekUtllyi «f 
Thmm A. EdfolHih plan of .maUng’ ptoMltthfoi lidmlM. 

A atmottbiB crtticiam vms sent tii Xv; 

'penwdl.- ' Me 'as foUmm'in 

, me mm''ttuiAt9;:1m^ / 

nmdfSm on 

CNpeHmecttsMn wht^,l am eng«q||ni; ' ieqn'' 
tuy hpese are .IWsheH, vrWi «W 

told the exito^miittt will he careM m J , ' , 


TOe Problem of Waterproofing 

The Properly Built Concrete House is Dampproof 


Me of the imtMt (Artedes to the 
OMceete eeMMeUae tiMU7» eaped- 
liei In the tda* wblM low 
tlW'jMa public^ tlMt eQ odocfete 
■MttthhMie nfe 4 mm« nio teik of eMvtadng t*»fm that 
eo harlMe nMie hetder bj the ensctkm of 
MMUed ea«M»»to atnMmeo, which are with- 
iMre than den^h ^ llu^ atmcterea of tUa 
lihM hM been erected hgr Men who knew little or noth* 
tag elmrt the inMieHai, and tiHw liaM dene mora 
the ndtiooe of ooacnte oonMIWtlon then one can telL 
iMera to itval huUdtog materlala^ce taken adTantage 
of,Meaa >eam|ilea and with them hatobCrted to ahow |»ae- 
tMttoe h^Uere bow taipaaalUe ft to to obtain a damp- 
jpMOf onnemte fanlidlng. Coneieta if made rleb is watei^ 
Miedf enongh for aU practteal imrpoaei, bat from a com* 
metotoi etMdiwtot thto to not praetioal for the reeaon that 
ao Qn^toeonanl woald have to be ued that concrete would 
not be ee e n e m icnl Therefore the goeatlon of water- 
praoilngt seen good eoramereial eonercte, to an important 

^Tbere to a large and growing demand for good watee 
prootkig material. Probably notiiing wtU ihow this bet- 
ter then the atetement that tome ato to ten years age 
tWe were about two or tfarae flrmi, at the most, who 
were eaeklng meterieto with which to waterproof cement. 
'Yp'day there ere probably upward of fifty at least 
end a new one Coming Into estotenoe tiy/ry month or two. 
Notadthstandlng the number of the above companies they 
nil seam to be making enough to estot on. which goes 
to ahow that the field for a good concrete waterproofing 
to praeticaUy unlfantted. The writer will not attempt 
to go into the detalto of the mf^a or demerits of any 
of the above waterproofing materials, as tills article is 




By Ralph C. Davison, Consulting Engineer 

I of it, ■■ Mown at b b. When the foundation wall p 

haa been completed, the portion of the waterproofing p 

I which projeeta on the outer side of the footings should u 

I be turned up egelnat tbe bottom of the foundation wail a 

and stcurely cemmited to It with either asphalt or coal n 

f tar plteh, as shown at « In the small detail B in ti 

Fig. 1. ri 

I After this has been done, the next step is to apply n 
e waterproofing course to the outside of tbe foundation tl 

waO from the ground or grade line down td the top of d 

the footing, as shown in the small detail C at d in a 

I Fig. 1, cere being taken to see that it laps over and is o 

weU eemented to the part c of tiie waterproofing course b 
which has Just been turned np against tbe bottom of a 
the foundetioo weU. li 

The waterproofing of tbe cdlar floor to next to be v 

cared for. Ilie rough concrete foundation for this should n 

be brought up flush, or on a level, with the top of tbe 
footing end should be made fairly smooth. To this si 

surface ahould then be applied the waterproofing course d 

for the oeOar floor; care must, however, be taken to see si 

that It laps well over the waterproofing layer which Is al- a 

ready In place on the top of the inner side of the foot- w 

ing, 08 shown at s in the amail detail C in Pig. 1. o 

After thto waterproofing course Is in place the neces- p 

aary thlckneia of concrete to resist the existing water o 

preasure should be laid over it. By following the b 

method thus described one will have a continuous water- b 

proofing course throughout tbe entire foundation which, “ 

if properly laid, will result In tbe procuring of an abso- o 

lutely dry cellar, regardless of how wet or damp the p 

grpimd around tto house may be. a 

If space does not permit of placing the waterproofing fi 
I course on the outside of the foundation walls, a curtain a 



pose, and with considerable success, is hydrated lime. Five 
per rent by weight of this material added to the cement 
used will give excellent results, without Interfering in 
any way with the strength of the concrete. There is 
no question that good results have been and can be ob- 
tained by the incoriMratlon into the mass of such mate- 
rials as mentioned above. The only ol>je<‘tion which the 
writer has to this uietiiud of watcrprisifing concrete is 
that in case of settlement in tlie foundation, cracks will 
develop. If one could be assured that there will lie no 
Bettling, then It would he safe to use the Integral inetlKxl 
of waterproofing. But where there Is any doubt it is 
best to use a regular waterproofing course, us explained 
at first, ill which there is more or less flexibility, allow- 
ing it to bridge over any small cracks which may de- 
velop owing to settlement, so that the structure will atill 
remain intact and be efficient. 

The dampprooflng of the exposed walls will be {Onto 
sidered next There are various methods used, auito ‘M,«'' 
dampproof compounds, which arc applied on tkC toMM 
side of the walls— so-called colorless liquid solutions - i 
are applied to the outside face of the walls and ebtoWiI# 
waterproofing paints wliJch possess the advantage of '4^!*, ', ; 
orating and waterproofing at the same time. If e ‘ i 

proofing compound is used it should consist of n /tililllt' 
of pure asphalt thinned down with gome light oil, sack SW , , 
bensine, to a suitable consistency for spreading Wifll ! 
brush. It should also ]H>SNest> the pro[ierties of reroaiilto||', 
“tacky.” Some dampproof compounds on the market ; 
out very quickly and lose their “tackiness.” Thto toi fi';;, 
poor feature, and one which should be guarded agiiu^^^i 
as they then lose tlieir flexibility and also their 
for landing well with the plaster. These compounds 
all black in color, and are only applied on the inner aBSU',-’ 



'^fbarrprogfty 








Fig. L-Pncftal asetkoM ef epplrtoc betow-g 
wetonaroonag. 


not tatended to be a treatise on waterproofing, but is 
merely intended to Impress upon the prospective builder 
the importonce of waterproofing concrete and to give a 
general idee of bow the waterproofing question can be 
attended to so oa to secure e perfectly dampproof con- 
erste konse. 

The waterproofing of the foundation end the parts of 
the eMar walls which are below grade will first be con- 

11 to eurpitoing, especially in the oonstructlen of small 
hoaseai how little attention has been given to below grade 
wmtorpreoflng by architects end baUders. It is of the 
utmost hnporteitce, not only fran a eommeroial point, but 
for Ike nltlmete eflieiency of the woric. that the struc- 
ture be designed from tbe start with a due regard 
to wkterprooflng; The above fact cannot be too strongly 
emphaaked, for It wlU prove both, a loss of time and 
moiiOT to build without In some way earing for the watei^ 
praottiiv for the reason that when n bnUding that is 
once tqi aterte to l«nk. It is, in most eases, e costly pro- 
oedure to It water tight Indetd, in many cases, It 
to aknaet ^passlhle to do so wHfcout eaertflelng space or 
taertOf ewuy a goa4 part of Ike ttofiiAed work In order to 
aimb' ike neoMaeiy wet«|iiwifiiit Matertato. Local eon- 
MMm IfiMtir govern lAc meM^ to be used in below 
ffMie inhere' to WuM lnMtnre to contend with, 
(n«gb MM MMt ke taken. Ptotopibty the best and most 
MeMk4l4 tt«lbie4 to wfe k| «hlfi 4ue «f work to shown in 
iMto^ to Me Ibnp M.'etther some form 
ebi^ Ijtteh, In eouneethm 

yitoMto tfiiWi hto to _be ro- 


proMag in Umitod quarters. 

THE PROBLEM OF WATERPROOFING 


Fig. 8.— Varlone methods of applying flashlnge and 
i.eonnter fleahinge.* 




wall, as it Is called, made of one thickness of brick or 
lean conerete, may be set up. Then on the inner 
of thto wall, as shown in Fig. 9, the waterproofing sboiffl 
be applied. 

The foundation walls proper can then be set up or cast 
directly against the waterproofing course. Thus a con- 
tinuous course of waterproofing is obtained throughout 
the entire foundation, os in the first mrtliod, but it en- 
tails, as explained, tbe additional cost of erecting a curtain 
walk It to only necessary to use the above methods where 
there Is more or less water pretaure to contend with. 
If one only has dampness to provide against, one or more 
good heavy mats of aapbait or Ur applied hot on tlie 
exterior sides of the foundation walto will prove efficient. 
In eases where there is but slight dampness to contend 
with, one of tbe many preparatiems of asphalt in seroi- 
Uquid or liquid form, which can be applied cold with a 
brush, will be sufficient to prevent the dampness from 
striking through. This to a cheap method and has 
proved most effective in many cases. 

When filling iu tbe ground around a foundation treated 
in the above megner, oere must be taken that no sharp 
stonee, or tin cam come in contact with the sur- 
face, for If they do tiwy may cut or abrade the damp- 
proof eeating. In many Instances a thin layer of ce- 
ment to fdaMend over the doaapprooftng course in or- 
der to protect it from any damage that might occur 
from the ebove cense. 

Other methods of waterproofing concrete for below- 
grede* work are used; they consist chiefly of what la tech- 
nically kaowh as the Integral method, which to meant 
the Incomratloa late tbe cement of some foreign sub- 
stance. vmlck to Much fiam> then the particles of cement 
used. The fBgdawmntei principle of thto system to to 
BMdbeaUbeUj^ flU- the mfauite void^ which not only tbeonti- 
Colly but piiMieuUy do exist, between the grains of send 
end the pMEdsM of eemefit, and to thus render the mix- 
ture dowtr «IM ku pervious to detnpness. There ere 
many snfaataww on am market, bearing various trade 
neuMS. nMk SM eAsOMtod by their makers to be used 
for the ■bOM'vpwpON. 8 mm of these ere in liquid fona. 
ettyw k> yb# OWMbi**** the form of 


faces of the exposed walls in order to prevent the pene- 
tration of dampness. They are largely used os a substi- 
tute for wood latli, metal lath or hollow furring blocks, 
or they may be used in ronnertion with any of the above 
in order to insure an absolutely dry air space. If used 
slonc, it is well to specify two coats over which the plaster 
can be directly applied, thus doing away with the air 
space and the additional expense of furring. 

The above method of duinp]>rnnfliig is largely used even 
on some of the highest class apartment houses and loft 
buildings, hut it does not keep the driving rain from en- 
tering into the outer surfaces of the porous brick or con- 
crete walls. What it does do is to form a waterproof 
film between the inner side of the walls and tlie plaster 
and thus jirevents tlie dampness from soaking into the 
plaster us it otherwl.se would do. Many oliject to this 
method of dampprooflng for the reason that it does not 
protect tlie outer surface of the wall, as stated above. A 
concrete wall saturated witli rain not only takes a long 
time to dry out, but its appearance fur two or three 
days after a storm is anything but pleasing, inasmuch 
as it dries out unevenly, which causes It to present a 
blotchy and unsightly api>earance. Therefore many archi- 
tects preferably treat the outside of the wall with a good 
waterproof paint and in many cases, wliere they have 
doubts as to the waterproofing qualities of the out- 
side treatment, they make doubly sure, «ml treat the In- 
side of the walls as well with a dampprisif compound 
as explained above. 

A word here in regard to the proper paint to use for 
coating concrete may not lie amiss, it Imseid oil paint 
to to be used great cart ghoiild I e taken to see that the 
concrete or cement which is to lx- painted is at least 
one year old. Thto will give it ample time to tliorougfaly 
cure and dry out. Then l>eforr painting, the surface should 
be well washed with a weak solution of muriatic acid fol- 
lowed by a thoroughly good washing with clean water. 
Thto win not only clean the surface, liut will help to 
neutralise the alkali In the cement, which if left there 
wlU saponify the oil and cause the paint to crack and 
peel off. Care must be taken to see that the wall Is en- 
tlrdto Arr before painting to started if good resulti ua 

imML 


miinmfn- 


hiiii been the growth of the PortUnd 
' induBtiy, Ro marvelouh Its development, that the 
Its breathless endeavor to keep traek of ever- 
I of this wonderful material has scarce had 
to ask what the stuff Itself Is. And yet. despite 
Ikct that Portland cement has become absolutely In- 
sajjle not only to the engineer and the builder, but 
the farm and aliout tlie house m well, many a man, 
ell Infogmed, would be somewhat embarrassed 
, If asked point blank; "What is cement 
•l«re docs it come fnjjpP'' 

much hfts been said of Portland cement that one is 
to forglSt that there are other cements such ns 
slow setting cement, and Puzsolnn, a 
jKHSInct of Iron slag, But the manufacture of ^sc 
agents Is insignificant compared with that of Portland 
knei^ Th« h^ickinaker of I,eeds who discovered that a 
■ondeml product could be obtained by mixing the £ng- 
ith chalk or lime with clays from the bed of the River 
Thames named the product Portland cetdent from its 
iCsemblance to a well-known and popular building stone 
{■ England, which stone was quarried on the Islond of 
Kirtland and was considered the hardest of the known 
huildlng stones. 

Portland cement was at first imported into the United 
States from Germany. Then the discovery was made that 
this country also contained materials from which the 
product could lie manufactured. When, finally, we became 
Interested In the product, with characteristic energy and 
niterprUo we forced our way rapidly to the front, and 
irlth improved methods and appliances forged ahead until 
bo-day American Portland cements are the M^owledged 
inperlors of any in the world, not only hi quality of 
product and improved methods, but in the quantity also. 

In one region idonc, the l,ehlgh Valley district, in the 
State of Penniylvanla, mote Portland cement is manu- 
rnctured than In the wlwle of Germany and England 
lomhined. 

Within a decade (1609 to 1009) the cement Industry of 
he United States has Increased twelve hundred per cent I 
\iid this growth has been due to the fact that the Amer- 
can public lias been quirk to grasp the posslbUlties of 
.his adaptable material. Here is on ideal building ma- 
terial, a stone that does not have to be hewn from solid 
rock, hut merely mixed up like a paste with broken stone 
md solid and then junired in placet Codld one ask 
for anything simpler or more opportune at a time 


when the scarcit)(.of lumber Is becoming serioasl No 
wonder the cement Industrlet hiqm grown. 

Portland cement is a cbemieoJ oomposltion, a trlsIUcate 
of lime and alumina. It con be manufaetnred wher- 
ever these materials can be found. In the Lehigh Vol- 
ley, Pennsylvania, district, where for a long time T5 per 
cent of aU the Portland cement in the United States 
was manufactured and where tonlay about 60 per cent of 
it all is still manufactured, there are extensive natural 
depots of what is known os cement rock, which, with 
the addition of a small percentage of lime, contains the 
ingredients before mentioncNi. This raw material is quar- 
ried and in various ways conveyed to the plants, where 
with a system of crushers and pulverising machines It is 
crushed and reduced to a very fine po^er. The pro- 
cess is contimiaUy omtrolied by cheniical analysis, a 
corps of expert chemists being in charge of this work 
night and day. The resulting pulverlx^ raw material 
of the proper Chemical composite is then fed to rotary 
kilns, where It Is burned to what is known os "cement 
clinker.*' 

In the early days In Germany and England, as well os 
in the United States, PortUnd cement was burned in what 
were known os dome kdns, the mixture of limestone and 
shale In various shapes being Mt In these kilns with al- 
ternate Uyers of co^ or ndie, tiie product of a kiln sel- 
dom exce^ng 100 barrels a day. In the year 1990 one 
of the largest Portland cement eonpaniei began experi- 
menting with and rapidly devek^ing what Is now known 
at the "rotary kiln." This, to-day, is being used for cal- 
cining Portland cement in every rniU in fihe Unltad States 
and Is gradually though eurely succeeding the old domo 
kiln in Germany arid England. These rotary kilos 
produoe from 600 to S,000 barrels of Portland cement 
per day according to their rise and they alone have been 
largely irrstrumentol In cheapening the cost of the rttoau- 
focture to such on extent as to tnoke PortUnd oement a 
cheap and economical building materUL 

Briefly described, a rotary kiln is a steel cylinder^ six 
to twelve feet in diameter arid from 00 to 960 feet fat 
length, and Is continuous in (^ration, the raw material 
being fed in at one end, and the finished product bofaig 
discharged at the other end, toward which H travels 
by reason of the faicUned porition of the kiln nnd Its 
rotary raoUon. During the passage of this mw jfaia- 
terial from one end of the kfin to the other, peiHlect 
calcination Is obtained by the injection of pulveriaed 


cool into the kiln by means of an air bUst, (ttle aul 
being ignited ns It enters the kOn. The vesttUaiit 
cUaker It Uispi imaled and putverUed faito a very fine 
powde*. Md wnmes the Po^nd cement of eOmtneree. 
This process of grinding the raw material «ii4 farter 
the dinker boa been the serious problem of oCment 
manufacture, as therein also Uy on iM^rtunlty of 
lowering the cost of production. The reduction 
of any nuteriol to a fine powmr by mochfatery 
InvolTes great cost, and partIcuUrly was this tire 
COM with the materials entering Into the manufaetare of 
cement It was early dhtermi^ that the finer tfae raw 
materials were ground, the more Intimate the mixture Of 
the. component partst and wMle In the early etagCs of 
tiklflnifautry, French burr stonet wore uaed for ihis pur- 
pose, to-day every mill is equipped with some form of 
heavy iron mill, which equipmntt not only fatereases the 
production per hour but airo nwtoriaify aMlsts fat redne- 
ing tfae cost 

Potiland cement is seMom used neat or unmUed 
with sand and crushed stone or gravel. Mixed in this 
manner it forms what it known at concrete. This mixture 
of sand, stone and PortUnd cement with water becomee 
plastic when first mixed, and ovring to this takes the 
form or shape of anything in wMch tt Is placed, whether 
wooden or Ir^ forms, or sand or plaster molds, end 
within twenty-four hours becomes hard enough to have 
these forms removed, and within a week as hard os most 
of the natural stones. This material becomes harder 
as the years roll by, never deteriorates, never requires 
repairs, is waterproof, fireproof and in fact is everiast- 
ing. Its nses grow every yeai^ from the early stages when 
it was only ecmsldered 1^ the engineer for building foun- 
dations for building and maeMneiy, nntU to-day it is 
tfae prime factor In every Urge building operatic and 
is famllUr to both architect and engineer as a material 
that helps to solve problems hitherto considered Incap- 
able of sedation. Think of Just a few of the Urge en- 
gineering propositions of the day like the Panama Canal, 
tfae tunneling of the rtvere, the subways, the Urge water 
Storage and sup|dy syriems, the great irrigation pro- 
jects of the West, and know thot wtthout Portland 
cement they Would have been well nigh fanpoaslAie, 
llie variety of uses to whtdi this wonderful material 
eon be put can best be described in the statement that 
there is no engineering project too large nor any honse- 
Ikdd use too small for the adaptability of eoncrate. 




A Imtutff iC Ntffif kifau In a oMfimt odU. 
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Saving Trees by the Use of Cement 

How the Tree Suigeon Stays Decay with Cement Fillings 

li. Davey 


iMt rnththg l|M w eloielf mi* 

^ ttf 

^ " fmiirtloo of medldiie and mr 
ii'titogk the Momntkml 
WDll^taamiiM of hemith 
4tO«M«ae fMtor ii of 
ta Tetmiaaiy prmc- 
r^pate to be mU^mted 


, . 

*>(» flMiMi ibil^fc*,ory u Ibe treetmebt 
jUbmiiti, Bbi whOe ii ti|M 
t in tmoit otbet 

)e * Mma thlngf imbject to 
in w and ^hamtelf to deetb 

.,1^ miMt tbe 4^|e««ed plant 1» rtiAf 

t tht MMkdi «f man bea«A<»nt medM or 
Mnnit And in plant aaryery, M in the 
i of am art on tbe bmnan beli% a ipedei of 
‘1p ttdetitltl for imooeie. 

^ adenee of plant ,fnedlcatlon quite an important 

idio 1» plijrqd hy ceafent Tbia mabuM bei. In the 
peeifitfeaiif bm aursery*-* deSnite, well denned pnrpoir 
and antajtn -tnnl netheda^of ap Ucation TUi doei not 
Mato that all treea ahould be treated alike Thti is obvl 
iaipotobin> Howeveri there are )|ei^in principle! 
whito nraat he Imamporated into each cavity, and these 
prifieipke are thelRhie Mr ead> eaae 
In Older to ondentand the*ue of cement In tre« we 
Rinat underitaiid the purpose of the operation and lome- 
thtof of the life procesaei of the ,tree The inilde of a 
taae ie praetieaily doimant, ene^ the few layeri of woody 
fibera fttk under tbe bark. The lap aoeeada in theie o«|#r 
woody flbara, mod enteri the Itof where It iindergoe«j|^ 
chtowrnl chiwfe which produoea the '’tree-fOod * Tito 
traW'fmed deMMids jmt undemeeth the berk, building ei 
It goes, tt eontinttes to dMoend and build until it reaches 
tbe tinleat roots Thus we see a real circulation in tbe 
treq. The eentrml tiamee serve no purpose aave that of 
pt^niaal SRpport If ai^ other raostence can take Its 
plwMI tod Mxoinpliih the same result, the tree will eon- 
etou to live and thrive indefinitely, provided tbe new 
ctotor of the tree is sealed tight to ^ adjoining tissuee 
and remains so Hie real life of • tree is represented by 
the bark, the cambium layer Just bebtud It, two, three 
or four Inehes of s«p*waod Just behlod the eambium, the 
leaves, end the roots. If them parts are visorous and nor- 
mal. it makes llttlr or no differ- 
ence whether UiC center is wood 


The berk is a protection |or 
the tree. Where the bark re- 
mains intact, the woody flbers 
of the inside are preserved for 
I and for centuries. 


Sliy of the Mlmga. A rtto-green. abundant foliage hidl- 
eatee healtib tod eiee eerm.. And still almost the en- 
tire Inside suiy have retted ewayl 

Tree SRrgeij^ or that part of it pertaining to the filling 
of cavttiea, is aptly eomparable with dentistry. The t,hiee 
fundamental priRclplea of each ere ibe same. Tbe dentist 
must remove ell decay and prevent more, prepare tbe 
cavity M tfast the dlUng will rtay pennenently in plaee, 
end cxdude all foreign substances. The tree surgeon must 
do the same things, although the means to that end may 
diffto aomewhat 

To remove the dccgy from a cavity requires chisels and 
gouges of various len^hs and stoes. Tbe smaller cavities 
are not exceedhiify difficult, idthongh they require the 
aame aceeting care. The larger a cavity becomes the 
harder the ta«k of removing fbe^deeay. It must be foi- 
loto^ in tbe cracks and ermces and away up and down 
thmugh limbs and trunk as far. as It gom. It. to sespie- 
times burned out although th^ meeenre la very , danger- 
ous unless applied by a man. who thoroughly understands 
its use. When the decay is removed, it is wise to apply 
corrosive sublimate or a similhr solution to destroy any 
remaining fungi Tlie qgill* Ih* cavity must then bo 
thoroughly waterproofed to protect the wood. The water- 
proofing material must he durable, penetrating end ed- 
heslve This is the first step end is very similar to the 
first prindpte applied by the dentlat 

Perhaps the most dffiicnlt and trying part is in pre- 
paring the cavity so that tbe filling will stay permanently 
in place. This requires more than a knowl^ge of cement 
and its use. It requires more than a sclcntlflc knowledge ^ 
of tr^cs. It requires borii these and more. The operator 
absolutely must know the practical methods of tree 
surgery and have acquired almost instinctive skill with 
his hands by long practice. Cement Improperly put 
into a tree U far worse than nmie. The law does not 
permit untrained men to practise upon the human body 
or even that small part of it called the teeth. Why should 
untrained men operate on trees which are Just as much 
alive as human beingsf 

The cavity must be thoroughly braced if it has any 
stoe. Ko man can set down in words tite manner in 
which this should be done, because it depends absolutely 
upon the slie, shape end general condition of the cavity 
and the strength of the woody shell. The operator must 
determine the weakest side or point end brace it with 
gieat care He must know whet stress must be borne by 
the tiee and insert steel ribs or truss rods to reinforce 
the trunk All this must be done with a fiiTI appreciation 


the tree. Deatmy any part of 
the hark by any imnns what- 
soever, and when the protection 
is tone the wood decays. Qncr 
decay secRres a start. Its prag- 
rese la sapid. It continaes un- 
til ehcdbd by artifleia. meas- 
niws or until the tree becomes 
so week that It Is blown over 
in a whtoHitorRi. The tree may 
appear to he in a perfectly 
hMtthy condition even with the 
eatlMi hnlde retted away, efan- 
plv hemnie the vttel 
(thfee «r Amr inetto on the 
ontsits} ato tito hut to he de- 
strqye^ Decay attodci and 
djatotegratee the domuint tto- 
suea ti«h att4 giadnaUy wnritt 


Camsnt M treat futUl* 
thtonliW nf atqpp««f 
deeafv aar^ *■ * Irtratouw 
sapifi^ and watmng a fto* 
faoe -htoir wftoh toa tttot IW 
haaL ' 4.1, 



of the fact that there will be some sway to the tree. 
Oftentimes it is necMSary to put the cement in in sec- 
tkms, leaving natural Joints which will permit the sway- 
ing without damage to the eeinenl fillings If the oper- 
ator does not understand the swaying of the tree and 
guard against it, or does not where necessary build 
his cement in sections, all his carefully laid, plans up to # 
this )>oiiit will go for naught. Onless he can Weep his 
filling permanently In place, Jopt as in dentistry, his 
work Is a complete failure. 

The exclusion of foreign siilistances, especially water, 
is the ultra-lmporlaiit task of tlir tree surgeon, Just as 
it is with the dentist. If the water seeps in bchiiul the 
cement ' filling, it is only a question of time until the con- 
dition of the tree is worse than formerly., IVo esiaeaf 
iporje U a iuec»t» which doc* not exclude^* moi*tnr«. 
The skilled tree surgeon prepares a “wateJ^hed" at the 
edge of the cavity, beyond which the nwisture cannot 
penetrate. To moke assurance doubly sura he applies to 
tills water shed all around the edge of the opening an 
adhesive waterproofing material. At times it is neces- 
sary to go farther than this and cover tlie entire opening 
with a inetalie shield, non-corrosive, whirh is nailed very 
tight on tlie top and along the sides especially. Water- 
proofing material Is then opplied on tlie outside. 

All of this must be done with the ultimate purpose of 
allowing tile 'mrk to heal over the filling. Therefore the 
filling must be under Ihc edge of the luirk at eveiy point, 
and tlie contour of the tree must be restored, so that when 
the hark docs heal over and seal the fiHiqg) permanently, 
there will hr no evidence of the old yawning cavity save 
the unobtrusive scar. As sufely as there is health and 
vigor in a tree the hark will begin to roll ^ and over 
the filling. Nature responds wonderfully to jBiper treat- 
ment. 

A tree is a living creature I This Is the foundation fact 
of tree surgery. It ministers to the human family In com- 
fort, health, beauty and pleasure. It is past vuluatlM. It 
mokes possible the solemn stillness of tlie forest. It\olds 
in check the waters that go to form the rivers and in- 
sures their enntinuity. It robes the hills in green and 
hides their gaunt and lifeless forms. It gives grace and 
lieauty and verdant loveliness to tlic valleyg. It shades 
tlie urban highways where masses of mankind pass to and 
fro. It shelters and makes beautiful tlie public parks, 
the breathing places of the people Its contribntion to 
the food of man Is of untold measure. 

A tree Is a fitting companion to man. It is quite proper 
that the highest development of the vegetable kingdom 
(ihoiild rontrihute so largely to 
the uril^ling of man. Man 
should in turn give it reason- 
aluc care and protection so 
that its period of ministration 
may be a maximum. Because 
a tree Is a liitog organism It 
is subject to d<^y and prema- 
ture death Tree Surgery Is 
the concrete expression of 
man’s desire to protect the 
physical well-being of the trees 
and preserve them for his own 
pleasure and profit, and for 
that of the generations to 
come. Real Tree Surgery saves 
trees. It is well. Thus w« 
have another step In the ad* 
vaneement of man. 


A New Type of 
Sabmarine Boat 

T he Paris dally papers 
state that a snhmartne 
boat of a new type has just 
been put in service. It was 
cowitnicted at the Toulon 
naval docks and Is railed the 
”Charles Bruii.” The remark- 
able feature about tills sub- 
marine is that it is operated 
by a siflglc engine which works 
at the surface as well as under 
water. According to the prea- 
ent statemenU, M Maurice, a 
naval officer, invented a system 
of boiler such that by using a 
suitable .storage mnterlid there 
is enough heat storeii up while 
running at the surface so OS to 
be utilized wlien the boat iW'' 
running under water. In this 
way a greater speed is ob- 
tained than what prevails in 
the eii.se of submarines which 
use storage batteries to oper- 
ate elect rlc motors. Aa in 
other submarines of the navy, 
tlie process is kept secret. 
During the teats* the per- 
formance of the apparatus la 
said to have been quite satit- 
factory. 





M onolithic concirte houx^s m«y l)^ gr^ouped into 
thrtr classes, fireproof, serai-fireproof «iul non- 
fl reproof, and the purpose of this article is to describe, 
first, how tl)e houses included In each of these quallfioa- 
lions are huilt, and, second, to show the advantages each 
of these ty])eh possesses ns corapared with other and per- 
haps lietler known types of home construction. 

By ‘‘nionolithlc”' concrete Is meant concrete poured In 
place in distinction to concrete made Into blocks at 
a central point and distributed and then laid after the 
manner of brick work. 

The fireproof concrete house Is a house whose walls, 
floors, and roof are of reinforced eoncrete It Is not es- 
sential that the walls be all of concrete. Brick or field 
stone may lie used for the exterior and the frame work 
of the house made of concrete, but here we shall dlacuss 
only the all-concrete house, as It Is assumed that 
the man In the street is familiar with tlie stone or brii'k 
liouse. Despite the vigorous publicity and advertising 
campaign on the part of the cement manufacturer and 
the concrete contractor to the effect thot concrete houses 
cun be built as cheaply as the frame house, such Is not 
the fact. A modtAcation of the all-conorete house may 
perhaps be obtained at prices reasonably close to the 
more conventional class of house. But In the general 
sense of tlie word, a concrete house will cost cousiderably 
more money than the frame house as we kmiw It to-day. 

The construction eoncrete house Is not essentially 
different from the <OT 8 tructlon of a reinforced concrete 
factory or warehouse except that It Knerally calls for 
better workmanship and more careful detail designing. 
To secure a good concrete house, a prospective builder 
must do two things. First, employ an arohitect who is 
familiar with the design of reinforced concrete houses 
and who will draw plans which he expects will he exe- 
cuted in concrete and which be knows can be executed Jo 
i-oiicrcte. .Second, to have a contractor who is experi- 
enced In this class of construction and under no clrcum- 
stanoes let the contract to the ordinary moaon builder 
or local builder who knows little or nothing of concrete 
work in general, and especially of reinforced eoncrete 
Iioum: work. 

A siiccassful concrete house cannot nt obtained unless 
the architect and the contractor start in f0>fn iho b»- 
ginnitio to make s conmslt kou*». Not only must the 
iirchlti-ct and the contractor work together, but they 
must have the iicllvc i-cMiiwralion of .the owner and 
must have nppreeirition on his part that he is going te 
gel a fiinrrrtf liomti and not a house built of concrete, 
which he expects will look like a stone or a briefc hoiiae. 
If these condltinns are met, it Is en- 
tirely poKSihle to turn out h home 
which will be srcoiul to noiir in its 
execlleuce. There ore a mnnlicr of 
magnificent concrete houses scattered 
throughout this country which arc In 
every way satisfactory to all parties 
who hove had anything to do with 
them. The details of the constniction 
of these c^ctete houses are many 
and largely teehnlcal. It will be Ini- 
poasIMe within the limits <of tins 
article to go far Into a description 
of them. One or two points may, 
however, he suggested for consider- 
ation. 

So far, to (he writer's beUef, no 
satisfactory form or mold system 
other than that of wpoden forms 
hss been found. There baa been eon- 
sidcruble talk in the technical, and 
in fact In the popular prpMt about 
metal forms and uniform forms, etc- 
ITp -to date mine of these "gystAuf! 
have proven especially economical. 
a«A*ln only one or two instaivoM at 
all practical. None of Am I|M 
been ABopted to any ntmt for taM 
WDlb. tlW dMlgn of tha (wpi 


and their handling la a matter largely of experi- 
ence in so putting the forms together that they 
will be tight to prevent leakage of the concrete and be 
auAciently strong to sustain the load of wet concrete in 
proper alignment until the concrete has set. They mvat 
also he so designed as to he easily removed without in- 
juring the concrete with which they have been flUed. 
Furtliemiore. this proceas of removing or taking down 
forms must not demolish them completely, but must keep 
them 08 far as possible in their original shape so that 
they may be used again with minimum expensq. The 
economy of concrete construction depends almost wholly 
upon repeated use of forms. 

The materials which go to miUte up the concrete are In 
general Portland cement, clean sharp sand, well graded, 
and either gravel or brdken stone. The choice of the 
gravel or bi^en stone wlU In many caacs he a matter of 
considerahie study as It is possible to obtain beautiful 
effects in the finished concrete with carefully selected 
aggregates. 

The design of the floors and vralls as far as their 
strength is concerned is a matter of pure engineering 
and one which has bet-ome so largely standardise at the 
present time that (t need not be tahen up here. 

The chief consideration in concrete houae building is 
the character of exterior and interior finish to be ob- 
tained. The exterior may be bandied in any one of several 
ways. The concrete may be left as It comes from the 
forms, practically untouched except perhaps for slight 
pointing and rubbing to fill up any holt boles or pockets 
and remove any irregularities on the surface; the surface 
may be rubbed with wire brushes to remove the thin skin 
of cement mortar which generally comes to the surface 
against the forms and tiw exposes the stone or gravel 
composing the aggregate. This method produces a rough 
surface generally of uniform texture and often «f inlen. 
estlng color; the surface may be painted with Tuhnit 
special cement paints or may te washed with a tMn grout 
(cement wash) which is generally done to give a more 
uniform oolor to the Concrete than it is possible to pbfalp 
if the concrete is left m it came from the formsf or thiu 
exterior surface may be given a coat Of stucco or pjiiltoKo 
The choice of these dlfferat finishes should be left ^ 
dlscmtkm oi the architect with the advice and i 
of we coDtractor. 

The iotcrior finish depends on the treatment of the 
wails. One hears a great deal of popular i>rejQdite obrat 
concrete walls being damp. As a matter of fact, a WdUo- 
lithic oomrete wall uix inches of more in thtefcmss. if 
lit of wet rich concrete Is Impervioas to 


moisture. TU| stotement can he oteolartdy teched tip 
by reference V the many hundreds of conerete taktoUim 
and warehonses, wboM amlls have not teen danp^<f»«aofAd 
or treated tat any awy, and whose otmsra have no «aae» 
plaints on the leoro of dampness. Ttere is a aUght pea- 
eihUlty, hourevor, of titere being MMlMUatloii. tn all 
prolwhUlty, If ttere Is any condcimhui, H wtfl oeenf 
on the windows and not on the walls. There i« « tps». 
deney, however, tosrard a cold down dmofflit In seven 
weather along the walla TMs la ■MkHmiUe If «, dwir 
is placed near Hie walls, and then .■nnpi'Hiwti is eon- 
plaint for this reason. In teusfe ttewfc It la dtewnlly 
oanaMered good pnmtlee to flir the waiU. Ttei teur te 
done with a tetew tU^ wooden atoddfeg ged 
atndding add lath, or jdaater Mocks, ddtett.'lil WMMe 
to bufid a moiKdlthlo waU wM> air qmdte it: U 

with the idea of preventing lifat eondnetteb add etehe- 
<}aeiit eUminathm of oondiwaieten. 

The interSor treatment, oS' above aa|^ 

ufUHi the way the walk aw'fiiikhadf na.tona ef ji 
ness or pondensathm Is tett. the wsBa fhay be left ^i. 
concrete, as ronaiaing after rdkiovat «f ftMMb and ,p4iiit 
or ]daater may be oppUefi to :1te taciltee.. If ftetliiK' la 
retorted to, prdtaunir hmnw hnlldleg eondltliNis Mdilt 'nad 
the plaster work goes anead. Ih the genevai tesdiMar, 
There has been some very good work doae in treating the 
interior surface of concrete honaes aa eomnete With tint' 
ing, or tila ornamentation. 

There Is one other point about an sB-connete house 
whkb'tte layman has probably raleed In his mlAd aa te 
read# this artide, and that k oonoreto floors. In spaals- 
Ing of omerete fleora, tiie writer has bad in ntod tte 
atmctunl or weight tearing part of tte floor; tlda would 
Mtitolhwr iuidtejeftte tetteteib This wUl te Imllt 
tftetofteoed eoncrete of stem to tote tte loads 

wdbich they wteld havw toamfty' Tte floor Itself moy te 
givon a tUeWMlk or, as It k toehnleatly temnd. a grsn»- 
Jthic finish and left in Hds -wetidltleiu It bring assumed 
Jhat tte oentpaot woMd toy yufit or'risrtc maWngt'iMs 
tea been fowid very aa t kftwtnr y in pMuiy -tenaw nnd It 
* I morn flwpraof ngd imore aatdtory and.prrmapont 
'* ftew«v«r. .4te honn blinder ftiQ iiiiliat 
floors and thkfleatos k vnodily Mdkflad. A 
nwpla or other bind of wsfden wearing enrfaee wwjr be 
. tola m. wooden sioapoM fmlrndded in aindnr oMMmta wflteb 
rests on tte dtitelaral pnrt of tte floor. There nWtolter 
vfaya of Inytog uwoden tioont tech tor Inatonte aa Im- 
bMldiag the aurfaCO bontte diaectly to n *totoiU« of 
tor oM sand wUdi k laid on tte otraotnral ooOenetf 
A wooden floor laid on the atmetoMl eoncrete gives n 
very heavy and eonseqnently n aouai- 
proof flow wUch k to every vray 


... floow naarte wade flat H M te A 
or- toe tetetok W riha,.or/liteto Ma 
to tnnHoAsaMlniaer'nBtoted'OrklM- 
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<l^MI ’M» oontwu 
j VmOK tlM the iwt 
ti 'H lopalMlUe to reeo^i 
i of pilwte fopwii Miloanui, Or^ 
fomltjr te on w i W M thot ore irnijibMe. 
^ tittw I* nlw^w the horrible probe. 
„ « Ip n nnA the Inowledge thot the 
I vorth an local. 
0m «t ta lt» fMM*. A coDcrete baoM (i 

mm A Itmo ia OHtlnly fireproof, 

*■ ■" ‘rgmt of a fire jUrttof in 
can be confined to thia 

' 'tanteadw-^ate 

MAlnuy ^ of hottw. A Con. 
M wite 4br thmlB to hide, and It 
they at»|^Met|^«% elta^^ 
l(«i«|ii(tUw'dlw«|ea «« a conetont burden to 
tte toaventional typo of hone. A eoncmte 
« «h«rfM Md doee not need to be 
it, ri|id and endnrteir. The lealat. 
inM ;of ptmcrete to fire depmda «aon tta rety low eon. 

or tlnl Mivw traMtolutm. pf lieat. Tor thU 
hodns i» very ««n toB«>era*ured{ It 1« 
ooAmmmm oat mm b vdhtor. 

Ipww riMeb a how turned on It liulde or 

en& 4l nnMitial^ w^ry and enentUtty clean. Max. 
Imiib can be dbtobed very readily owing to the 
ampbbilty of concrete to any form of design. 

A MDOicte bouw for country work seenu to (it into the 





. . . „ tor than ahnoet any other type of con* 

•infettan.. 1^ 0^ and tto design seem to adapt them. 
afdvMi iMlQ to tbe surrounding Undwapck and than is 
nono of tho IdWaw generally felt when one loohs at a 
biidK.fv tmmt 

Tlw> eOftef an syB.eoncr«te house is what the prospect- 
ire beiM bulUar is oaentisUy interested in. On a Urge 
house, say tSOfiOO and.'upUtard in value, coocreto con 
be as a^ve ontilned at a cost which will net ex. 
ceed that of i>rl«A C 0 masonry walls and frame Interior 
eoustruetton, ns conaeonly paused, by mudi over 10 
per cent to M per cent, and may even not exceed it at all. 
(tompared with on all-ftame house, oonerete will run pet. 
haps to per cent to SO per cent more in cost. A very 
taigc house be boilt in concrete at about the some 
cost as in other matorlals of the more ordinary type. 

In lodiing at the cost of a home, however, the owner 
cannot afford to be guided iW^rely by the initial cost or 
oontroict price. The ultimate eoet of a house is what 
really interests its builder. If Iniuronee charges, the 
vahie of additional fire protection, repair items, deprecio- 
tlon charges, vermin loss, and the other annual upkeep 
items are considered, and evaluated, it will be found that 
a concrete house that appears hlgbr in first, cost, is in 
the end the best investment that it is possible to make in 
house building.' 

At the befpnping of this article, granolithic concrete 
bouses were divided into three cUsses. All that has hoen 
said heretofore, has applied to the first section, or the 
all^oneretc bouse. The second cUss, or seml-flrrproof 
concrete house, differs frmn the aUH»ncrete house In that 
the walls and floors are built of conerrte, when'as, the 
roof is built of wood framing and shingles, or wood 


framing and tile or slate. This type of house is some- 
what Iws expensive than the all-concreto house and in 
many Instances nearly equal in Its advantages. Of 
course, in the ordinary detached house, there is little 
danger of fire except fnmi the Interior, and If the roof 
is burned off, the rest of the house is nut seriously dam- 
aged, the accident resulting in little more than Incon- 
venleuce. The repairs and upkeep of u roof of this char- 
acter have to be considered and it will in many cases be 
found profitable to spend a little more money and get a 
concrete roof than to try to economise. In talking of ii 
concrete roof, the Idea sboiild nol he olditliied that no 
“roofing" will be necessary. It is prmticHlly Impossible 
to build a concrete roof which would hr watertight un- 
less it is treated wtth ter and roofing felt covered with 
gravel or slag. If It Is praferred, slate or special tile 
can be used with concrete advantageously. In designing 
roofs for ooncreU houses, every effort should hr made to 
keep the roof flat, so that the ticosts of the forms for 
forming Hie concrete arc not expensive. If peaked, or 
gambrel roofs are shown on the plans, the cost of (sni- 
structlng Hie ,ame In concrete comes very high The de- 
sign of a concrete house can be made most acceptable if 
flat roofs or very slightly sloping roofs are spreifled. 

The other class of monolithic bouse noted herein is non- 
flreproof and contemplates the use of concrete only for 
the foundation and walls, the interior and roof lining all 
wood or other material. Thl.s house is In no sense fire- 
proof, though It Is unquestionably more fireproof than an 
all-frauie house in tliat in the event of fire the walls at 
least will bn left standing, and ready for use again. This 
type of house has several advantages over the ordinary 
(Continued on vac* mil.) 









The Cement Market 

Conditions of Manufacture and How They 

By Altea £L Beab 


S TKANOBTT wiried Is the picture pmen(«d to us 
whi-n wi- Hummon up before our mtnd’s eye the mwiy 
ui.c-1, to wtilcli cement Is put to-day. The American 
fanner uites it to make hen’s nests that K<ve no harbor to 
insect pests, that can be scrubbed and baked, thus Inaur- 
inft absolute disinfection. Of cement are made such varied 
structures as a pig sty, a freight barge, and the rampart 
of a fortress. Science has shown that a nest egg made of 
Portland cement is cheaper and more permanent than a 
china one, and with the same material a great govern- 
ment Is building the world’s greatest waterway. Like 
electricity, cement seems to be destined to render to man- 
kind services whose extent can hardly be properly real- 
ised; and the public mind weaves a romantic future 
for It. 

Imagination almost quails at the vast amount of capi- 
tal Invested In this Industrial prodigy. The investment 
In the United States alone is roughly estimated at $600^ 
000,<HK;. and tlic Industry is only two score years old In 
America. Graphic illustration only can give the layman 
an idea of its phenomenal growth. 

Between 1«70 and 1BT9 the total output of Portland 
cement In the United States was fl9,000 barrels. This 
does not include output figures fur Pussolan and natural 
ceinents. American mills alone turn out 6,000,000 barrels 
a month to-day. Tills contemplates a dally consumption 
of 900,000 liarrels, assuming that construction work, as 
cement manufacture, continues uninterrupted seven days 
In the week. This represents a total output In IdlO of 
74,000,000 Imrrelh. One company shipped a dally aver- 
age of 4..700 barrels to the Panama Canal, or a little 
more than 2,000,000 barrels in 1010. 

If trine trains, each ten miles long, aggregating to a 
total of 14,000 freight cars, could be procured to handle 
this great 1010 shl]>mcnt, they would barely be able to 
haul the total shipment in one load. If this vast quantity 
of Portland cement were to lie placed In a siiigle barrel 
proportioned exactly as an ordinary cement barrel is 
patterned. It would measure 904 feet high. Its weight 
would be 900,000,000 pounds, or 400,000 slwrt tons. Some 
Idea of the slse of this barrel may Iw gaiiird by Stating 
that the "Mauretania,” with its 02,500 gross tonnage, 
would Imve to make several trips to eijrry the' contents 
of this great cask of Portland cement, or, were it im- 
perative to move it in one Journey, it would lie necessary 
to hitch three of these giant ocean greyhounds together 
abreast to make room for the machinery to propel the 
vessels. 

Picture to yourself a barrel of Portland cement reach- 
ing to within a few feet of the top of the Eltfel tower, 
the top of the lantern of which Is 994 feet above the 
street level, or so high that the famous Flatiron Building 
In New A'orlc city would have to lie placed upon tlic lop 


Of the SfetrapoIttM Buildb^ tbe world's tolieot tabdiMail 
structure, befot* an.~«NH*<«ir eooki reaeh the to 
at the coBtasti ef the bMML ThU will ghw « Mr Mm 
of the siae of the mepUcle tbet would be recpdMd to 
contain the total output of Portland cement In tbs UMted 
States In IMO. Thio baml would woigfa M,M6^004i<NM 
pounds on the basis -of 400 pounds gross to a barM (Qw 
weight of a barrel of cement being computed at S80 
pounds net to the barrel, and the barMl HscU welfblng 
90 pounds). ^ 

One cannot conceive of such a yniAt until It la stated 
that if every man, woman and child In the United StatM 
welled 150 pounds, the total weight Of enr portion of 
humanity, baaed upon the 90,000,000 of population at 
the last census, would be only 19,500,000,000 ponuds, and 
our barrel would sUll bave 16,100^000,000 pounds to its 
advantage. 

These totals are sta|^terlng when the out|mt tor the 
nine years between 1870 and 1879 Is oonsmerod, Ihe 
total output for that period would have gone into a bar* 
rel only lOO feet high or aa tall as a alx a^ oue-balf story 
buildlM- The rate Of growth and eomspowAng deoUne 
in prices aftd indication of bulk by periods In the in- 
dustry are shown In this tablet 


1680 

1690 

1900 

1010 


49,000 

835,000 

8,413,000 

74.000,000 


Pries par Bsml 
BsMSWBttd 
inSMentPIsstt. 


Hsisiit of . 
iBagiuMTBsRal 

81 feet 
163 feet 
476 feet 
980 feet 


One would suppose that under such wonderful strides 
in development cement producing companies wOuld be 
reaping tremendous proflta. Mere Is the tragic side of 
the industry. 

The prospects of quiric returns upon investments and 
the exploiting of produietton ftgures have been a source 
of much profit to the promoter, whether the same be true 
of the investor or not - There ore 108 plants in this coun- 
try to-day. More will btart this spring. Each company 
is producing Just as much as it can regardless of mar- 
ket conditions. In ‘ consequence many companies were 
surety squeesed last year, when competition was con- 
si'lenceless. 


The following statistics show the wonderful growth of 
tile industry a^ also the decodenoe in pricest 


Bambsr Barrels Prise pseBMiW 

ProdiKiea. vaiae. at Mill 


1870 to 1879 83,000 f»4«,000 fiS.OO 

1890 49,000 196,000 3.00 

1681 60,000 150/100 9.50 

1882 85.000 191,950 9.01 
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It win be observed that the quantity -'tri-ceisMtet inMm- 
factored hi 1810 showed an Increoee in psediibtioil «f 
913 ovet 1901),' but the price was 'lower 'than ’[ttebee^Wsr 


FINDING NEW OUTLUm ” ‘ - 
Many eompaities Srere toreed to sril:^r pMiMttbe. 
low cost daring 19lAas a result of a cfifinlmtioii ot'^bab- 
dlttooB wMch bad been foreoeen but treated wi|% mim or 
leas IndlfferCnee tor several years. Tbe eustaln <#ciit wp 
on the tregsdy early In 1909, when maButoetuMss began 
to feid tbe trenwndoua faimtiUi in the market. Ibltoed 
of the produebn being satisfieti Wltb modest prom, <nter- 
territo^ selUng klndled-fires of busliets eatagealsm, pd 
in 1909 this was forced to a head by flie younfest rivsd 
In the field. 

Tbe United States Steel Oompany found It somewbat 
dUBcult to get rtd of the great piles ef slag fruai Ito 


• ‘KftittBted. 

4-Aa sstimp<ret-Ms averaM-priev last pern 4s wot, ebt^- 
able'nBtinuwps'firat’ofulml when tbs V. 8. OsolMlcal 
Borvsy iMjras^'ItaJreport. ' Tbs'prObaMMtlM are (bat k will bo 
tH>twniD TB aaO 80 ennts. bowei-sr. 





I N HIS SKARCH tor mititUt! matorUl for thr cun- 
•imcllon of the EddfttMM Xd^hthoiuiir in the Bn^Mab 
Ctouuul, JoMfiH Apcdin, of Bn^land^ eKprrlin«ntrd 

nftll ^ocki 'dflid claff oontidnittg Ume, alUea, and alunibni. 
Thew rodu and clays were inlxed iogether and burned 
In a kOn to a dtnker. TUa was re-groa»d, prodtidofr a 
l^diwaUe tomeat, which would harden within an eco- 
aoniloal tbun dtber In air or under water. Joseph 
Apadin waa bom la 181 1. Modern odicrefe,. therefore, Is 
not yet a century old. To the mtndh of that day the 
we of hydraulic cemeut In building the Bddystone 
Ughthouse was a remarkable novelty. It .was mysterloua 
and curloua This lighthouse Is still standing, 

The diaractrr of modern (ionciete and that of ancient 
eqacmle is vastly dHTerent Joseph Apsdin did not re- 
dlseover a lost art. The andenU In the centuries B. C, 
as well aa early A. D, employed concrete extenslvdy 
and obtained permanent and lasting results without the 
use of a hydraulic cement. Their concrete, however. 


miriu^ntal and ran through tlie wall. Tlu: limr would 
harden more (]uidciy Umii the mixture of lime, clay and 
gravel, and would tend to give atabiltty to the wall so 
that the forms might be' taken down at an early date. 

The main characteristic of all Roman, Eg\’ptian and 
Moorish concrete might teach the engineer of the pres- 
ent day a lesson. In that voids are never seen and the 
surface is never plastered. Maximum density must have 
been Umlr watchword. A broken concrete arch TS feet 
In the air extending over two IteauUful Corliithlan col- 
umns, the broken end projecting 10 or 13 feet, still testi- 
fies to the excellent workmanslilp of the Romans and 
shows that concrete made of the poor materials then 
obtainable la everlasting. 

Underneath the present church of St. Cletnent on 
the Via Giovanni, Rome, is the old church of St. 
Clement, discovered about forty years ago. After that 
discovery the priests thinking there mlglit still he some- 
thing else underneath, dug deeper and found what is 


alNmiiiiable custom has lived to the present day 
Retaining walls and walls for buildings were cxcep 
tbmal. There is a large barn built twenty-six yeors ag( 
liy Mr. Powell at Ghent, K. V., the walls of whicli an 
enllrely of concrete. It created so mucli interest that 
excursions were made from Kew York and the West t( 
see this curiosity. It was published in detail in tin 
New York TrVmnt at that time. 

It Is hot a few years since the various natural sur- 
fare flnlslies, such as exposed aggregates, were considerec 
revolutionary, and yet these effects were obtained In tht 
second century B. C by tlie Persians, by mixing piecci 
of broken colored glass In their concrete. 

TIte life of outdoor electric light biillis is consider- 
ably lengthenrd by the use of Portland cement in theh 
bases instrjid of plaster. 

Farmers are using Portland cement as a roach and 
rat exterminator, mixing it in with the bran unci nieal 
It is only within the last year and a half that oil mixed 


acqulwd Its strength slowly, which In those days very 
pr^bly was considered economical, ts the ancients 
built slowly. Their concrete was not made of a 
pre-dtotermlned mixture manufactured into a cement 
Or bonding material. Instead they used the ma- 
terlala furnished by nature in the form of lime, clays, 
volcanic rocks and gravel. These were mixed togetlier 
IP-Ptoportions which would result in maximum density, 
plai^ In board form* or molds — very similar to fliose 
of the present day — and allowed to remain In place for a 
nmsideraUe length of time until sufficiently hard to sup- 
port the upclght for which the concrete was intended. 


supposed to be the house of St. Clement, the walls of 
which are of concrete. The writer was given the op- 
portunity of inspecting these walls, and using a hammer 
and spike found the concrete to be as hard and dense as 
any made In modem times. 

All tliese In tlwlr day and generation were undoubt- 
edly unusual applications of concrete. 

Ill fact our own fathers and grandfatliers looking 
ahead twenty-live years I’ould not have dreamed of the 
many and various applications for concrete that exist at 
tlie present day, ' Twenty-ftvc years ago concrete side- 
walks were unique and unusual. They were called arti- 
ficial flag ston^' I.«mp black was employed largely 
for the purpose of imitating blue flag stone. This 


concrete hss Iiecn experimented with and advocated, and 
yet Jn the first century A D„ Vilnivliis, the great 
Homan engineer and architeet, added hogs’ fat or curds 
of milk to mortar made of lime and sand, obtaining 
stuccoes which have lasted to this day. 

Sarcophagi and burial vaults arc being extensively ad. 
vertisrd. Railroad tics made of concrete liave been ex- 
perimented with by railroads, all over the country? soiu" 
may now 1 m- sren In tlie New York aiibwav near JJyck- 
man Street. The battleship “Connecticut,” running on 
the rocks in the Philippines, tore a big hole In tlie Imt- 
tom which was repaired with reinforced concrete, stand- 
ing a trip across the ocean? and when the ship was dry- 
dm'ked for repairs they could not dig this concrete ont^ 
they had to use dynamite, so flnnlj 
it set. 

An exiunplc of concrete tele- 
graph poles may lie seen across tb« 
Hackensack meadows on the north 
side of the Pennsy Ivalila Railroad 
tracks. I-arge Jiirx way he uiad< 
for garden ornaincnts, an exanipk 
of which in the fonii of a poly 
chrome concrete vase made of vari- 
ously colored inarlile chips ami 
marble screenings exposed by scrub- 
hiug, is here illustrated. 

1 am informed tliiit nrigimil stat 
uary Is being made of conert-t* 
to' Italy, the concrete lieing mlxcii 
with vinegar, which is siijqwscd tr 
delay the hardening until the sculp- 
tor can ukkIcI tin- stutuc. 

Space does not permit me to g« 
into the many and \iirlous unique 
uses, but the tlioiiglil occurs that 
there Is no use wliu'li is cconomica 
which can Iw called jicculiar. Th« 
unusual use for concrete to-day b 
the usual use tfi-iiiorrow We stil, 
have left uses for the future which 
will then for a time be considered 

unique. 

Ke<-ping In mind that concrete li 
iveriinmenl anil wxuiomieal for aiijl 
pnr]«>sc in wldch the eonstructior 
(vmies in eontaet wltli the ground 
or water, the reader can allow hi- 
Imagination to play and daily fine 
hhnself an inventor for new and 
peculiar concrete. 







The Mammoth Locks of the Pin|8|^ i 

The Greatest Work of Goncreting m 


Wmw: 

V' ' fC' f'!' 


1 without drifting into the superintive moodi lo greaUj 
duTN thin unique Work exceed any other of the kind yet 
attempted. Partlculiurly impre»»lve ere the Sgureii wMoh 
tell the story df the quantities in tlie huge monolithic 
structures, looks, dams, spillways, channelways, «t cetera, 
whidi go to swell the total amount of concrete in the 
tlnished canal to firo million cubic yards. 

There will bo twelvr locks in tlir canal, all in dupli- 
cate. At Oatan, about six miles from the Atlantic, there 
will be three pairs in flight, which will serre to lift tiie 
shipping from tidewater level to that of Gatun I,akr, 
whose surface Is fl| feet above mean tide. At Pedro 
Miguel, on the Pacific slope, there will be one pair of 
locks with a lift of 30 1/3 feet, and a little nearer the 
Pacific, nt Mlraflorcs, two pairs of locks, with a com- 
bined lift of 44 8/3 feet, will serve to bring the ships 
down to mean tide level on the Pacific. 

The dimensions of the locks are all the same, each hav- 
ing a usable length of 1,000 feet and a width of 110 feet. 
Each lock, when the water-tight gate at each end has 
lieen closed, will form a vast chamber with walls and 
floor of solid concrete. 

The greatest slnj^e structure of all will he the vast 
monolithic concrete mass which will form the triple 
flight at Gatun. Incidentally. 11 may he mentioned that 
these locks are being hullt 
through a low hill or mound, 
which is located at the east- 
erly end of the Gatun dam, 
a vast artificial rampart of 
sand and clay, nearly half 
a mile wide at Its base, 400 
feet wide at the water sur- 
face, and 100 feet wide at 
the top, which extends 
across the valley of the 
Chagres River for a distance 
of one and one-half miles. 

At the center of the dam Is 
the spillway, a channel 900 
feet wide and 1,900 feet 
long, heavily lined with con- 
crete, which Is cut through 
a hill at the center of the 
dam. the bottom of this 
opening being about ten feel 
above sea level. Tlorlng the 
construction of the dam the 
Chagres River is lieing al- 
lowed to flow through this 
opening. When the con- 
struction has advanced suf- 
flclently to permit the 
Gatun I^ke to lie formed, 
the spillway will be closed 
with a concrete dam and 
fitted with gates for regii- 
I'ltlng the water level of the 
hke. 

The Gatun locks will 
form a single concrete 
mass 3,800 fret In length Pedro Mifm 

and 380 feet In width. It 
consists of two side walls 
and a central division wall, 

Tlic floor consists of a mass of concrete, 30 feet In 
maximum thickness. The side walls are 45 to 50 feet In 
width at the surface of the floor, and taper on their 
outer face from a point 941/3 feet above the floor, to 
a minimum width of 8 feet at the top. The middle 
wall is 60 feet wide throughout, and about 81 feet high. 
In the center wall will be a tunnel divided Into three 
stories or galleries) the lowest for drainage, the center 
for electric wiring for the gate and valve machinery, and 
tlic upper one for the use of the operators. Thr lock 
chanilH-rs will be filled and emptied through lateral cul- 
verts In the floors, connecting with main culverts 18 feet 
In diameter, formed In the side and center walls. 

The lock gates will be of steel, built on the criliilnr 
,prbiclple. They will be 7 feet thick, 65 feet long, and 
from 47 to 99 feet high They wlH Weigh from 300 to 
600 tons.'apiecc. Ninety-two separate leoves will he re- 
quired tor the entire canal, their total weight being 
51,000 tons, which Is about the amount of steel that was 
reqiiiaed for the construction of twenty miles of the New 
Yorjc Central, and is about ten per cent more than ,the 
total amount of steel needed to build the Manhattan 
Bridge over the East River. 

No vessel svill be iillowed to pass through the locks 
under its own power. Heavy electrle locomotives will 
take the tow TOpCS fron* the vessels and draw them Into 
and through the locks. Electricity also will Iw used to 
operate aU valves and gates In thev locks, the j»ower 
being generated by water turbines utilising the 8.1-foot 
head created by the formation of the Gatun Lake. 

Before procs^lng to a description of the construc- 
tion of the lodts, it should be mentioned that Galan 
I.ake will constitute an inland sea of considerable di- 
mensions. It w)^ cover a total area of 164 square miles, 
ai^ It win provide a depth In the ship ehannel vary'lng 
fi^ 65 to 45 feet. « 

It iriU be usdentood that the phwt employed In the 


fiy Walter Bernard 

construction of stmetdres of' this magnitude eeUed 'for 
the exercise of .modi :e«feCid thought in its desigih 
Where great mooMa 'ef 'iultiBrlkl are to be hoailled jt ’ls 
ruentlal to cut down' the distances over which they mus^ 
lir moved, thr/niuslhcr df< re-handlings and the tfaTO 
sumed to OS low p minimum a« possiblei for hi works 
of this extensive ohtractor tiie labor oost Is one the 
most serious Items: The piuit at Qstun is. being hsed 
for all the -torisa, ‘ The locks at Pedro Migukl and et 
Mlraflores demand, of course, separate material han- 
dling plants. They dilfer from that at Gatun In details, 
though not In princflde; It 'vUl be luftcient' tot the 
present pUrpma to describe UM arrangements at Gatun, 
where over two million cubic yards of eonoicte tonst be 
laid In place. 

The crushed stone IS brought from Porto Bello, a 
small hamlet about twenty mUes east of Colon, oD' thd 
Atlantic coast The rock is loaded at the quarry 1^ 
steam shovels onto cars, odiich run by gravity to the 
giant enubers, where it is rtsduced to the desired else. 
From the crushers it foils into cars which run again by 
gravity to storage bins at the harbor front Here it is 
unloaded by gravity Into barges, which are towed from 
Porto Bello to Cristobal, at the Atlantic entrance to the 
canal, and through the old French channel to the docks 
at Gatun. Here arc located a huge eepicnt sited, a 



I lodBs. Tli« ooBcrote mixers in hua of e 
into bnekots on flat am. 


sand pile and a crushed rock pile. Spanning the eaiM]« 
the cement shed and the sand and rock piles is .a scries 
of single and duplex cableways, the distance betwera the 
towers being 900 feet, and by means of these cablcwmya 
and their grab buckets the rock is unloaded from the 
barges onto the stock pile. 

The sand is brought from Korabse de IMcw, obsmt 
forty miles along the coast from Ckdon. It is tskm firoin 
the sand pits or dug up from the beooh, by ciknnfeefl 
buckets loaded into the barges, token to tbe dtodcs at 
Gatun and unloaded by the citoteways onto the sand 
pile. 

The cement is shipped in barrels from New York to 
Colon, where It is transferred to barges, towed throogh 
the old French channel to Qatun, and unloadeU oM 
stored in tbe cement shed. 'The latter has a ckpodUy 
of about 100,000 barrels. The rock and sand storage 
piles have each a capacity of about 300,000 cubic yor^ 
Below the cuoent sVd and the rock pile are UUI a 
series of tracks, to the cars of which the rock, lanst'und 
cement are delivered by gravify, and transferred to 
scries of Urge concrete mixing morirines, loegtrif^*^ 
Jacent to thr lock site. After the oonemte is 
it is dumped Into backets set on flat cars, which 
electrically operated delivery trades, wMdi eXtonA 
Jacent anu parallel to the kicks. ‘From fba tocs iflri 
cement is picked up by the hoisting and traitS|Ml1tN[ 
gear of a series of large c^fleways, each with a span m ’ 
600 feet, which teach entirely across the losfc Stfe, «|ld hi 
carried to the point at whkb the oonorsto Is 4»vii0. 
dumped. ‘ r 

After the floor of the locks his been laid and .%l, Mt, 
the Walls an erected botwsen Urge p|ato-ste|$ fWSks, 
wych, for tbe Inner vertical walls, pwsfnt Itsi^ etor . 


wych, for the inner vertical walls, pnMffnt fwgH Wto 
30 feet Wide gni ohoUt 90 feg^ in b4$Ht. flisrira 

are built os movahle to(M» siritctoraih Wd ^ ttkM 
shifted feon ^ to iwint to flie httUd^ 


tiliInkMsiest ' The H iiii m in ri l i il l 

BinK cigt *or n amufSBii *nl" 

mstoriols, 

'bl«eMlra;v ibe conc!^' M ' fet riit 

cranes,: of !•' 

henp. cr|ann.;^;.y^trart ' .. 

Dtorj^Hln^ lb on a colossal loate. tipis «t liL 
Mtgml the totsr storage capacity of the piles Is 4^ 
and 55,000 cubte ynSds of sand oaA ttbht MSpSOtledy, 
a esponUy wWeli Wm supply toe mlxera for sern^n 
days of eiiht hours. The two berm craiun uSed nt fudro 
Miguel nre installed between the stock pUm on two 
perdlW ' Avw-feot gi^ tracks spaced 50 feet between ' 
center*. F,ach crane cqpslsts of a tower 50 by 40.fe« 
and baUnccd.cauttlever 'anas .toot entend-'oett’ owe the ~ 
otoregeptUs. twomidihM- 

. hslf riflde yard bnekots. 

supported' and oporatod 
frim tiollsy tihda^.o^ 
;:-ra»»ae»ef tM«to»;,:|iick' iffiv 
tos;smHt and stons, from 
. ton-'sloriim pOftf and W< 

>kra4‘- It nStto''' hWs tite, ' 

rasira towers*/ Betsmfh' tocH 
htns Is s rawwiit, Iteon w- 
conanedoUng 6,006 hwndb 
of 'oSWept. ' The ‘asissis ,^ro 
'twroynrd lasdilms.xipiiMtod, ' 

, ,i by. deetrte nUfaitgi PooWW'''' 
4 tor eperaHng the evens* lls '^ 
treaSmRtad by ;aa «rar- 
. hM line at 550 ooKa presr 

riet of a tower 56 by*^ 
feet, corried on trucks 
which ran on tracks laid pn, 
toe floor of the Udt, ISoch 
tower supports -a cantilever 
arm 53% fs- 1 long, extend- 
ing over this cwntor wall, ' 4 «d . 
one 81% feet W reoriilnfl 
over toe sMe A gau- 
erolly rimlUr plant Is h^ 
used at the Mlroflorai 
locks. 

The constraetlon of the 
locks bro proceeded so sat* 
UfoetorUy that there U 
every prospect of toe wfaoU 

^ of the flro million cubte 

sir ttmeroto yards , of work beiag eeso- 

^eted et bast twelve 
mnn.l ha ' hcfeto . thfe., dsle. 

I dunuary lat 1615, adt'.hy. 
Ci^i^Odtonte ' for toe opening of toe eonri. 


8MB tlw Victor Ofw Amor 

fty Newton Forrast 

C ONGRSfiW nUmt a year ago f ppnqielsted HOOjpOO 
tor ordnnnee rievelopnwiit In toa navy. This sum had 
o- strin# tied to it, however, U the Shape of two eandftofes 
which were to be eoimdied with betora. the fuBd'WSnld 
beenMv ariUUhle, sThe first condition ns aperifled W 
CetotOsS was 1lhnt''tos:rwey was to denwMwtrato' toot'^im-'' 
jncW<w.^flioa. feoiii<.a"liigh>fwweMa ssrriee .gnis.. wiMl 
pes^ts^ thS heesy feSrat ud belt anfew Of a wseaMp 
at linHb sohget :toe 's«cuwfi ' provided' fer en expertusmt ' 
to deiHiMitrato thei effect , of 900 peundt of explosive gria> 
tine w^todwl In .ugeonfined charges ogikint toe hsa«y 
.tecrat.sridhnlt/aaMirora vesssi . 

These 1!wo:tests hove been' carried oWt, Snd.’wito.eoeh >•' 
MtWsetovy rosulto to«t toe ttssT nm dwtoiilts. inogOto 
fee ordnsnee devatopment.' ", 

The' risyisi 'experts, ptcbahlr lor s«SMt' -llOOd rangm,' 
nndratqok 'to eAt ml O* mead eadiUkd 
osfC'toMlt thereof the twmttoe 1IMtali'!;]feS'n«'‘toa‘M^.' 

. tom ''Of -toe ‘Waters InAsmpton.ttOeds, wfaora -w fewtofeg. 
.'-esOMMtef IS -shdeavorink fe vsilte her out " gf ■ 

- 'Wirin''^ monitor Is r^.ri|td ; '' 

'^^sUilnd wlfl bo rarwfedy'fesSST- • 

'The 'test;- shder the .fiteteW 

.wss earned duft ' 



i» mumIiis Ml ioM* oflpclo It Pedro Migocl, ploee the mixed 
' CMMtete ia ike center and eMewftHe. 


The east chamber. Gatun upper locks, 
ahowiiiK the irate ailla 


raifPAllAMA LOCKS (6,MQ,000 CUBIC YARDS) ARB THE BIGGEST CONCRETE WORK YET UNDERTAKEN 


enelMHed snae 900 yardi^-Abovt tiro tntl«»-<dl>tance 
^ ‘'TaUaluSMir,*' The were of the most 

mwtM Qr|ie of sheU»Mtlitla|| armor i>Ute. repreientittg 
and belt drnior of a Modern baUteshlp. Four 
ei lilt iilwBs Amd Mi and plereed Uie tdetee completely, 
that for a at Must, the guir-is 

";fp,''r%'|et« 'pem oieotod as n anpemtniettire on the 
pas/tpelfe',fe«i by sMtsen fOet wide, and 
d»ft .hligh by 'fWrtjMlm feet wide. Some 
tlldm SM ^Mid sonw 'curved In order 
% those met In 






or three of the ftrst shots lielng merely “flnUers.” The 
ram “Katahdlw” whs not damaged. 

It is now Up to the armor experts I 

Progrew of Itfarine Oil Engines 

I N the annual report of Lloyd't Btpittur, recently is- 
sued, refe(*i\ee Is made to the use of IntemHl combus- 
tion engines for marine {lurposes. With this type of en- 
gine there is considerable dlffleulty in eifwtlng tlie re- 
versal' of the directlan of rotation of the engine, snd 
when these engines are used for marine purposes tlie 
astern motion of the screw has usually liecn obtained by 
the Use of toothed wheel gearing. Comparatively recentlv 
there has been a development in the Diesel oil engine f'^r 
marine work. A two-stroAe Cycle has been suecossfnlly 
adii|iteA and die reversal Is effected in the engitie its-'lh 
Ihe emnk shift behig dlreoUy ooupied to the ictetr shaft. 


The Diesel oil engine N now licing fitted to llnee fmrly 
large vessels iH-ing built »ii tlie t'oiitnieiit iiiiili-i tin Mipt r- 
vision of the surveyors of Llopd'a Jiemutfr Otn s< t Is 
being constructed on the older priiici|)lc o( llic ('niir-strokp 
cycle with slngle-iicllng cylinders, and will lie of sliont 
iso indicated horse-jKiwer. Anotlu-r sti n is'ing siiidc 
on the two-stroke cycle, slso slngle-in-tiiig, and is in- 
tended for a twin-screw vessel, tlie jiower lii'ing aliout 
flOO ImUented horse-power on eaeli slinfl, 'I'lit tliird sot 
is being made on the two-siroki i\ele donlile-aeting sys- 
tem, each cylinder providing two nnpnlscs per revolu- 
tion! this also will lie fitted in a twin-screw vessel, the 
total power being aliont I.HdO mdiealed liursc-jiower. In 
each of these cases the engines will la- directly coupled to 
the screw shafts A set of internal eondinstion engines is 
Icing ronstrueled under tlie soeieti's survey in this CQUO* 
try for a vessel of about 9<tU tons. 



C tSMKXT concrete hu been used onumentally only 
within the Uit Afty yeare. and only during the laat 
twenty liafl It been used to any considerable extent. The 
dull gray textureless monotony of Its surface prevented 
workers in It from reallslug that It had large. possibiUtJes 
decoratively. Therefore, they confined Its use to stmts 
turnl purposes and tried to conceal the material by iao* 
ing It with stone, brick or plaster. 

^ Since then it has been made in very large quantities 
for nearly all kinds of structures, but only very recently 
has it Item used umaincntally with success, and have 
really pleasing effects of color and texture been pro- 
duced. The statement cun now lie made positively that 
it is as good a material structurally as stone or brick, 
that it Is generally cheaper and that it can be made Just 
as pleasing to the eye as either, without Imitation, but 
as a distinctive niateriul suitable to use ornamental in 
practically every place where the other materials are 
now employc<l. Tt can also. If desifed, be made to look 
so much like quarried granite, limestone, or sandstone 
os to deceive even stone cutters. 

Recently Uic writer won walking smOng the buildings 


warm. It ftves the feeling of strength, dnrahtltty m 4 
dignity, <»aiUnc4 with modesty, for It is never gartlh 
or flaontlng. University Hell at Harvard C^ge, 
one of the mast beautiful buildings In Kew Euj^ais^ 
was built of tt by the celebrated colonial arehitcet. Unl- 
flneh. It would appear, therefore, that If concrete can 
be made to resemble t^ granite as closely os stated, 
concrete can he uaed to cover a much laiger field onia- 
mentally than heretofore, provided it is as good a ma- 
terial structurally In every sense, is economical, and lut, 
but by no means tehst, that the uniformity of the pi^ 
uct can be depended upon. 

Two of the ocobmpanying illustrations show how 
closely concrete con be made to reaemble sutural 
granite in appearsnee. They are views of the new 
addition to Oore HoU, the librarv bunding of 
Harvard College. The original building was faced 
with Quincy granite, and when the addition becanw 
ncceasary, the funds available were limited end the origi- 
nal granite bod weathered, so that it would take wine 
time before fresh granite from the same quarry would 
blend down to match It. The authorities, therefore, de- 


' Whether Ite .artttqial itMw la 

largely a Miter of toORllim, Ml tt 

4 di^wT wtuml atone wtuw 'iililiaiijn 
tally, cdpafiteliy If them Ih muifi dnylMIM): 4^ 

s? ta 

bulMi^ In Bar HaiMr. thb eMfMaMMal Mn M 

which is concrete ittoe mOp in BoaMv 
was shipped Man Pennsyteanla to BsMtob 1^ rhU, the 
concrete then made and fte4hM, csHtod tMeo niiiaa te a 
boat and then 4kea to Bar Haifior over tbraa ihin^od 
miles away end butal]sd in the MHdhu whkii l» Ipwbai 
within two iii|diM of a granite quarry, Undor thapi aMte 
ingty adverte eondltioM aa te locatiim. ’tM OtoM tend* 
by man wu Cheaper than a praettea^y unlimHdd gugHly 
of that made by nature. Thera are a wunber of huU&tea 
in Maine, a State In which good snnnlte ia abdudant. the 
atono trim on whieb waO made InUtetoli and ahinM'ilM* 
dreds of mllei by raU Jto be usedvtsf phoe of tM 
steoe upon which the bufldtegT MmsMsIm teit ilia 
if a caoe of ‘Surrying coals to Vtwea^ ^ a Mk* 
geanee. 


of Harvard College at Cambridge with a very well known 
civil engineer, an authority on concrete— an expert. Our 
attention was attracted to some stone columns forming 
l>art of an oruainental gateway leading into the college 
grounds. My friend casually remarked In passing that 
the columns were an exceedingly fine Imitation of natural 
limestone. I contradicted him with the statement that 
they actually were quarried stone and not concrete. This 
led to a careful examination of the columns, my expert 
taking out of his pocket a magnifying glass witli which 
hr more carefully otwerved. He then picked out a lit- 
tle piece of the material with his pen knife, and then 
again made the positive statement that the columns were 
made of concrete. As a matter of fact, they were In- 
diana limestone. 

About a year ago one of the best known firms of 
architects In Boston was employed to draw np plans and 
specifications for an addition to a group of buildings alw 
in Caml>rldge. The base-course steps and buttresses of 
one of these buildings were built of a stone Very similar 
to Milford pink granite and the architects desired to use 
this same stone in the jirojmsed new building. They made 
a careful cxaniination of It, but failed to recogntee it os 
having liceii taken from any local quarry, and ns tliey did 
not know where to obtain it, they used Milford pink 
granite instead. As a matter of fact the stone wu 
concrete. 

Home manufacturers of ornamental concrete were iw 
queated by a large railroad corporation to sec bow near 
they could «Sme to matching Clielmsford granite. The 
railroad had built sonic bridge piers of this stone which 
extended a few feet above tlie water line. Between these 
piers they planned to throw tliirteen concrete arches with 
spans of about iSO feet each, and they wanted the arches 
themselves exclusive of the simndrels, tiic curbing balus- 
trades and quoins, to mutch this Clielmsford granite. 
After some experimenting, a piece of concrete was pro- 
diiiced and pla^ by the side of a piece of the natural 
granite. The chief engineer of the road, Aie president 
and tile architects of the bridge, five men in all and 
all liiglily trained, examined the two stones at a distance 
away of from three to five feet and were asked to pick 
out ttie real from the artifieJaL Two of them were right 
in their gness, two of them wmdg, and the fifth man 
declined to submit himself to the teak Kow Chelmsford 
granite 4 one of the most bcteitlful twUding stonm in 
America. It is light In color, but wft afid mellow and 


elded to use concrete provided the original stone could 
be matched In color and texture to make a hannanious 
whole. The result was successful. In the photograph 
the stone on the left is an actual granite, white that on 
the rig^t Is concrete. 

In the new Hotel Kimball at Springfield, Massa lit ifae 
stone uaed is concrete resembling in color and (eutim 
granite' and Indiana limestone. The entrant id fM 
hotel Is shown herewith. 

In the accompanying iUusJration of the efanr^ of $i, 
Mary Immaculate of Lourdes, at Kewton Upper Fuih 
Mass., all the stone work shown, including eolnmiM'M figt 
high with their Corinthian capitals and even Indu^lW tM 
ornamental figures with dark red background In 
panum, is of concrete. Attention Is (^ed te IM 
cutting of the capitals, which eon be seen to best mjiMn- 
tege on the one at the extreme left of tbe ptetore. Ill tKb 
climate It would be eirtremdy dongeroqg > to. wldnrcult 'Nat- 
ural stone capitals to this extent, as Water would M ^ 
to freese in them and eradt tbm o4 b«t (be |ioai^ 
pieoes being mode of concrete^ tt was posiBile te owjrr 
come this objection by inserf^ stod wdnloreUBMtftL 111 
each acanthus leaf, tying tt Into tbe beU) ftirtMntefti' 
natural stone columns like these Ore dMoidt to exsOklte 
because a tangent to the upper eurve of tfacrleaf wMb) 
lie In the pbme of the natural bed of the 4tank>Md 
therefore weaken the leaf at thta point. TM. writer 
knows of no eohimni of quarried stone any w h o iw 
proaehing tills tbe in ,thb eUamte so dttfijr imd|IW|t;« 
these made of eoncrete, and tbe wbole stone wtob iM 
exterior b the most aottittloat, decorative^,' bad 
ever sneeewAtiiy been attempted, to tik ImmMUtP'fk 
this matettaL ".ITi j • 

Struetand^, concrete has bees pnwsd and in f|b;top- 
necthm own jifia some advaatogw 'over 'quarrbd'yiMb 
It b now itt nstsUijik more wateivpnwf ttian<^iiiHi 
the most IxdKUM 'tBoM’tad nnHb'>)eMisilute4.>ito 

dlsintegratUii somei' bwl^ it has fee-ijiSiSyl 
advantage bf bmg free of Imnw^t ot seaifpi 
being reinforced with atari, living it greater str«n|tb hi 
tension, l^is last advsatage 4 Important ht tiio Mf' bf 
a stone usra as a lintel over 'a dMrway or limOW, or, 
.supporting a ]sMd om any opening, beemue tt 11 4 lMld 
crack «t dhear.on aeoswit of fonniidflnii s<ii|lWifiiitH. tfiu' 
steel reteforcenumte wofild still be aide to Ohny ihe tesir 
lion. It must be uude^itood timt refemme 4 £im 
only to good, properiy mads osneHte. 


On tbe other band, tim writer was called upon hwt 
lunmier to advise a man In iwforenee to bnUdbif a sum* 
mer bouse on some rocks forming a point of land pro- 
jecting into the ocean. Tbe owner wanted tile snamm 
concretey while;, as a matter of «s .tiM . 
work was rather complicated and the liidiiU|iK. b4iii4 it 
would have btasi much tiottar loo)^ Jwst as dumbtey 
and conskteraldy cboaper bad tt bean tu^ ofiieM4 lblM- 

oiuy stMe oarily wbtabmtlte M‘1M elbi^ J ^ 
jM the untfomitty of the prodwd wumot gcuitewM M 
. . dMM dod upou'te one of 'the gvmit stmnfifh^r^kite^’itei 
SpPfogft" to tbe use of 'sonereto.: '1(4':^ 
l>itg # > to i l i r’ tore miutoes tratoed* Milril mm nf iNuiW 
uiSdor tie mM OMofnl and painstaktag suMtoteM:' ^ 

4 eonteary to tito general beUef irf]5» 4 

often wader tbe hnpnsston tMt the fiamt itM teMPt Wd* 
fonn stone esn be produced by sfaatoity mbdng enulimd* 
stone, sand, emnent end Wntag to to^toopovUmtorHil in 
the -way pretoribed to some 

tog tils mto to the form, end bAer It bard^ 4HnMtog 
toeftwm. ftpmv «HHd M>4Mr 
Tbors are.iw.i stoadatds M go .bp. . there' 'UipMwlNNte 
dptu. m'todiihed stem to'OW ptom 
fembt fMto lM.to anoUien 
bbeUy iri4>>i|Mp '4mm af if 
■It pito4em.t Mum aftt^bMito’totomib'Mrtom to flih 
.ton <toaeat;iii^ 'not.' bond. v«olb,.Mid.beMlm 
«iter.^;il 4 'Witb .the, sedd miS^ 

pMqmfMn mid:thoi«fom It tobtoM nmmft'to diSlS 
obtain V«HI .'best results, Too .IWllto 'te4.toiif(:|im 





Hie Retunw 


T he roMponse tti the referendum made the 
week before las); has betm very gratifying. 
'I'he Editor wished to know whether , Handy 
Man’s Workshop should occupy two valuable pages 
of the SciENTiric American every two weelu; or 
whether he should return to tlie old schedule of 
running tlie Department but once a month, and he 
put the following questions: Does Handy Man’s 
Workshop interest you? Do you find it of real 
practical valued Do you wish it were conducted 
differently? So far. Handy Man's Workshop has 
received a hearty indorsement, and not a single 
voice 1ms been raised against it; hut the returns art; 
not yet all in, and the polls will not be closed until 
a much larger number of readers has been heard 
from. Do not fail (o record your vote. The Editor 
will not be satisfied with anytliing but an overwhelm- 
ing majority. Address Handy Man, Scucntipic 
American, New York. 


A Home-made Valve Grinder 
By F. E. Ken«r 

A SIMI’I.E valve grinder is easily made from an old 
bit shank and a piece of metal about V!,-iiich thick. 
The shank should he sawed down through the center, the 
ends bent apart, and a hole drilled through the two parts, 
as shown in the drawing. The head or cross-pieec can 




A homo-made valve grinder. 


he made of suitable slse to fit the valve, with the , , 
hole drilled so that the Joint will come as dose to tlie >' 
valve as possible. Rivet the two parts together as in- 
dlcated and you will have a handy tool to nse in ' a 
brace. The valve reeelves the pressure in Its true cen- 
ter, BO that u very smooth cut is obtained. 

Squaring: the Bottom of a Drilled Hole 

D rills are usually pointed and leave a conical de- 
pression at the bottom of the hole. To lie sure, the 
point of the drill may be ground down, but this takes 
time and shortens the life of the hwl rnnsiderably. If 
you have not a reamer of the proper slse, the quickest 



Haotily-eonstnicted reamer. 


md easiest plan is to take a round piece of machine steel 
that, will just fit the hole that you have drilled, say three- 
eighths of on indi In diameter. Square off <*e end and 
with a thin hack saw make a saw cut In It, as in Pig. I, 
to a depth of three-eighths of an inch. Then take a 
piece of ordinary clock spring and drive Into the saw cut 
tightly. The clock spring should project from the end 
of the round steel about one-sixteenth of an Inch, as In 
Fig 9. when ground off. The ridel might be left one- 
huudrodthjpf an inch larger on the t#o rides to form cut- 



tint tf iMl* tP malm ttn hole omootli dkum 
Ha vnlls. gprlnt riwi wtU worit; in Wm* 

to arda-qwwbtMl gt on Ineh. A larger di a mete r 
require thtaher^ A imail nick con be AM alW| 

the rides of t^e Wnoirir lost in front of the eotttaif 
for eleanneo ol ebtj^ fig. 9 dews the eanleal mwf # 

a drlBed 

off tori to puaik . - . , 


> to d, trill 




Wquite a ‘nrinber Of ToiBid.keaded ibachthe aeeews, 

not enough to hrlM Ike hock saw into play. Tha m it 

the , only tori: 'Ine round- 

headed screw does not hrid 

wen In the vise, u it eosBy 

tilts, thus brolsiag and mar- 

ring the appearanee of the 

Take a piece of hard wood, 

making ttie right thickness \ 1""^.. 

for the length of the machine J \ I 

screw that you wish to file f _ J w. 
down. Drill a hole for re- J 

celvliig It, also saw a silt i S . y 

along the center of the piece Vi 
of wood, as illustrated Mre- “ 

with. The machine screw Is ShoftsBhlt ■mddim 
placed in the hole that Is OOMWO. 

drilled in the wood. The 

wood is held In the vise, which pinches the screw tightly 
and seenrea it firmly, so that It may be filed. 

The screws can oil be filed to the same length without 
scratching the beads. 

Acntiatr Appantiu for a FUi Tuik 

By John Y. Dsnlop 

A very simple device for driving sir babbles Into a 
fish tank can be made os shown in the accompanying 
drawing. Place Immediately above the fish tank a 

reservoir. Proenre a 
I — siphon tube 9/18 inch 
s TT^ i u ^iswotor and a 
^ short tube of about 

, - . --^1 ■■ 4/9 Inch In diameter, 

r_- I - u -I *he latter is to serve 
i' *“ •" chamber. In 

the side of the cham- 
her file a hole; fit each 
end of ,lt with a corL Throngh the 
npper cork pass a short length of (fioss 

5 tnbe, and connect this with too end of 
the siphon tube by a bit of rubber tub- 
ing. On this rubber tubing mount a 
regulator, wUch will govern the amount 
of water flowing through the siphon tube. 
The regulator may be made of two smaU 
pieces of wood arranged to be clamped 
together by means of a pair of screws, 
so 08 to squeese the rubber tube, and 
thus reduce the flow of water through 
It Through the lower coric of the air 
chamber run a glass tube, os Indicated In 
the drawing, leading to the center of the 
fish tank. The upper end of this tube 
should be slightly flared, to form a 
funnel-shaped mouth directly under the 
upper tub& In operation, the regulator 
siurald be adjusted to cause the water to 


agr 'It' fj;, II, ; ^ 

QTVl?^OI,TS am often 

Oustog on alUgator wrench qne I* Mri tojeiri-WMi >iW 
pretty twdly. Two methods «f W*t 

injuring tom In any way. 

Ing Illustration. The Arst iqetiKrik 1^ of •; 
nut, may, not be new to ell. bat Hw eeepul mriM T^ve 
only seen used but oooe. It a.lriwifiln wit, the 

threads of wbicb bava been boitotf oti^ leoiffiigTa jpit 





Two urilttfo of Bxlag rtnd-Mto for wHy Ntooud. 

large enough for toe bolt; which ts to be removed, to paw 
thi^h it easily. A tapered slot or k^-way 1* thett 
cot in one side of tbe nut, ,as shown, and a wedgn- 
shaped key of hard steel Is mode to fit sttu^ into it. 
This nut is then placed over the plofo part of ntbe stnA 
bolt, tbe key is driven home and grips the boK ftnriy. 
Urns when the wrench Is applied it cannot slip and % 
bolt can be Moioved with bnt>llttle or no dlafiguratloq.' 


Huidy PiPHHilier 
By H. T. Totenew 

I T often happens wbsn driving a ' 
1 writ that the pipe breaks, waking it ^ 
necessary to drire a new bole and.to V 
dig down for tbe point, os this part ! 
of the well'rdriving mechanism is ex- ' 
pensive and worth recovering. Not 

a ago, in on emergency of this 
it occurred to tbe writer to de- 
vise a simple pIpe-puUer. The deviep 
was constructm os shown in the ac- 
companying engraving. A piece of 
llk-Incb pipe, 10 or 19 Inches long, 
was procured, and rour sloti were cut 
in it . for about half its length. Then 
a piece of round iron was secured, 
and formed Into a wedge that would 
spread out the slit end of tbe pipe. 

This was made fast to a rod of svf- 
fledent length to run up to the top of 
the pipe which was to be pulled. The 
upper end of the rod was threaded to 
r^ve a handle, end by turning this 
handle on the rod. ths wedge was 
drawn up. spreading the split pipe so 
that it Jammed agauut the lower end 
of the pipe that was being driven, 

. and thereafter the pipe was drawn up. 


Ascating HWpotH for w Buh took, 

drip slowly from the ilphmi. The dropping water Will ‘ 
fall into the mouth of tbe lower' tube, and the air tito ' 
tween eorii dyop.of ^waterrwill bO imprisoned witobt too 
tube. The alternate drops of water and air spaces wlU 
then travel through the tube to toe ,fl8b tank, eptwii^ 
ing thyougb the water of the fish tank end tbosMgllijr 
oeratii^ It ' 

SliopNwiw 

One Cowo of DMkolt Woldtog.-Hae any medlrittfo 
ever tried to wrifi d stuy-rdd or totop'ordiAdry ariq( 
and foiind;toat/t{to>plmes simply flnttoned out wnl^ 
going ..tbgq^^^Jw As’ toouik a thin film preventod {tob 
union; HmIO;, bl^ iwould have .gone on « itfil hoqtiM ' 
home brother I mecliaslc about tbe rima oml ho wmlf ' 
have probably feniud. tbit tUs follow bod boot todW ^ 
his sridering eqpper at toe forge, into 
quietus, on weMtog.'evefy tom, until foe «udi|i JsifiSMf 
newed- fTOm'boitom- to 'Iqi.' 'The tsodtoo.fo.tfilipWl: 

edied If -toe pfntte.Ii.'Ulo^ otoeriffor 

exasperattag Wts'dfttoBU. ' '' ' • . ) : 

SoMotog • BoMr^T^ ranorit griM 

radiator to pemtt of mUMlng 111 


Soggertioit for Fowidxj 

ByaLW. & ■ 

E veryone who has watched tbe work.itt a foumi^. 

must have noticed the otnilfn on>^ Jnuerie« '/(!f?tM 
men- while trying to bring toe ladle 


JOimust have noticed the otnilfn on>^ Jnuerie«'«W?tot 
men- while trying to bring toe ladle wtot Rs^heovy rip- 
tents to a srifirieutly horlsontal position' "tciir top'll' 
molten metal run out of the iqMimt. If the spou^veeto'^^ 
posed at an,,aip of IfiO dmtfoM, the. haitp^ Jln .l^ 
accompanying mwing, Instead of lying at on mngka of 
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UiwinkaUe Ftohinff and Ufe* 
■aring Boat 

I T IS NOW Mime nine yeers since the I 
Anthimy Pollack prtae for life saving 
apparatus was offered, but hitherto no 
award has lieen made, although many com- 
petitors have submitted various devices in 
oliiiiii of this prise. None of the inven- 
tions Hubmltted were deemed worthy of the 
te<’oiii|>ense li,\ the Judges. The reason for 
this no doulit lies very largely In the fact 
tliat it requires an cxpericnewl naval en- 
gineer to design a lioat which satisfles the 
very rigorous conditions laid upon the craft 
designr<l for these very special purposes. 
An attempt to solve the problem, which ap- 
pears to present some special merits, has 
recently lieen put forward by M. Pitre. It 
is designed to fulfill a double function, 
namely, in the first place to serve i 
life boat, and secondly, to take the place 
of the ordinary fishing boats in USe in 
Prance and other eountrle.s These boats 
are of very light build, pointed fore and aft, 
and in them the fishermen carry on all the 
ofieriitioiiB which are not performed on 
laiard the vessel. The present form of fish- 
ermen's Iwat appears to he imported from 
Canada, for It Is very much in use In the 
Newfoundland regions, where each vessel 
is equipped with a uumber of these boats. 
1'hc crew use them fur taking out the nets 
and for raising the draft, and often go out 
quite a distance from the vessel. The 
use of these boats unavoidably claims a high 
toll of accidents, as they ere very unstable 
and difficult to handle. It Is a frequent 
occurrence for the crew to be lost In the 
fog and to drift around for many days, un- 
able to rejoin their vessel, and exposed to 
death from the waves or by eiduustton 
and hunger. The reason that this old type 
of boat Is still used In spite of its many 
disadvantages end perils, Is its simple con- 
struction and small cost. It is a flat-bot- 
tomed bout resembling somewhat the Chi- 
nese sampan, and its form Is convenient in 
that a numlier of such bouts can be stacked 
up one over the other, a pile of six boats 
occupying but very little space on board the 
vessel. 

The endeavor has been made to replace 
these boats by some sofer type. With this 
end in view M. Pitre has adopted a shape 
essentially similar to that to which the fish- 
ermen are accustomed, in the hope thst 
they may be the more readily Induced 
adopt the new model, even though a son 
what greater expense is incurred by thus 
following the old form. At the some thne 
the boat in designed distinctly as a life 
boat, and with a view to competing for the 
Anthony Pollack prise a description has 
Ix-en duly filed at the National Arts and 
Crafts Institution of Purls. The new boat 
is built of steel and conforms in general 
In ttir French regulations relating to the 
design of life boats. It has a capacity of 
10"> ciiliic feet At each end are water- 
tiglil roinpiirtmcnts ^ and /), which render 
Ihe lioiit Iinhiiiknhle There are also two 
IntcrMicdlatr water-tight compartments U 
and r, which .serve at the same time as 
scats for the oarsmen. F.ach compartmenl 
has II porthole closed with a water-tight 
cover. The compartment f? Is used to store 
drinking water In the same woy compart- 
ment (’ holds the solid provisions for Hie 
men, nnd ns the crew Is small sufficient can 
lie carried to last for quite a number of 
days. In the eniln of the boat extra changes 
of elothes are stored In a dry pliu-c. One 
of the special points considered In the de- 
sign of tba boat is the possibllitv of Its 
capstxing. Tn tudh an event a good hold i^ 
presented to the hands of the crew by two 
parallel keels nmnlnf along the bottom of 
the boat, and u the boat is quite flat-hof- 
toraed, the crew eaa MUAiB la this post- 
tion without serloai ffliaw a fa rt for quite a 
while, provided they Iwvu » fouil fup^ of 
fbod. 

In order to tasiM ttk «* 
ihhf Om li 


the food, there being » set of portholes in way as the portholet on the uppw i 
the bottom of the boat, eommunlcatlng with the boat Thus food* water, and < ' 
the four compartments In about the same can be drawn fr««a ti>e boat aS < 



The new and the old forai of boat, ahowing 
the goBoral nmllarity at the two. 


no sM fam of huat «Imi OKiuiMd 
would ■unmi.otlr om wmm. 



The boat In ita normal peoitlon. 
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Longitudinal ooetioa and plan riew cf the new boat, ahowtiqr tlw wuteHiglit 
air eompartUNBU A, B, C; D. 



View of the espoioed boat, uxpoaiag tho porthdoa through wllidi • 
gained to tho food and witter. 



both 

for Ufa savfaig^ purnoses. tthhaa •fUmw. < 



1 bw^ fenner fthie^ BilaMtam of 
the VamA States Patent Om% Mok pUee 
at Meorovla, California, Februanir ITtb, 
mu to which town he came tn hopes of 
nstgofitg from 
er hmt years 


Mr. Affighlnbaugh waa bom la SUppou* 
hn» FIL. April Mth. UM. and iMined the 
printing buslneas. A mere boy at the out- 
hreah of the Chril War, he enlisted at qiir- 
rinnati, Ohio, tn Company S of the Fifth 
Ohto Volunteer Infantry, and was after- 
ward transferred to Omivaay 1 of the 


from the aniy Jane IMh, IflM. at.'the 
of hestiUtiedFme was wonnM at thewal- 
of OtuS^lorsriUek and aftofm^ 

I prisoner and oonilned in 
m. In eompaay with his reghneetdae- 
lont from Alexaadrie, Va^ to tfhw 
York dty to suppxees Me draft riots. 
After Ms dtahatge from the army he wmit 
to work OB the (^nelnnaH Fhgoitar, and 
to Washington aS an employee of 
iment printing offlocu He took 
the Civil Serriee examtoatkm and was .iqK 
pointed to the Potent CUteet-where be iariad ’ 
tUrfy years, three as low clerk and sixteen 
os Prindpol Bxomlner. Being o grodnote 
of low. he woB ate i tesmbor of the district 
bar. ao well as Um bor of the SttnienM 
Court of the United gtotae. 

Brief MotM OniMniur Twvfiwtitw 

•While, oMUnoriiy, UnU 


jurisdiction of ti 
ted States, they have o farther foree in 
that they extend to Unltod Stotei rhips to 

le extent when they ore on the Mgb 

if they were sMU on United Statee 
torrUmy. Ate the mowifoetum or sole of 
a potontod artlclo on boord a fordgn ahlp 
wWie in o United States port would In- 
fringe 0 patent for inch artlete althongh 
the mere use of the article on sueb faieign 
ship would not likely oonstltttte an infring^ 
nwnt of the patent rights. 

Bighta.-Tfae attorney for^ Urge north- 
western milling oofporoUon tsld the 


detending Its trodeHnaikti the moBager of 
a ptent medicine eonoera, haOed on o 
teado-mork end oopItoBacd for. Urn tlmn 
teU,00(^ said hte eewpony spent iWWO per 
Mur odvertialag, and the ottonwy of en- 
tiOther potent mpaitfte tooqtany nilM^ 
teork ie known to proeHmdty pwry hOnso- 
iU^ etoted that the outpat of iUh wem- 
p^ Wos five egr loads M dw told woe 
wiorih f!«,ooo per «or Uid, o totti of 
•KMWO per doy. Yet we find ounyttosimK, 
laetarers who odtWtiM WiMte MUth 
enough not to owfi themmlteo hf fir fia*- 
oiithlghU fo ‘ * ' "" 

redaoet the e 


r favnrnhht tohdwimn«|t\ili|to« ij 
».«f -JHtgatlqp 


e of JHtgatlqp ^ 

40 OOmt fnhHUh }• te'i 
OHMdner tn thf . .FaMI^ # 








p M^t protaetton for th«|r !■• 


Jtiourux msxTis nmimoif. 

ThcM rolumni »n> open to til patentee* The 
Doticej tr« Ineertefl by tpedtl arrtngeffltnt 
vUb tbe laventora Tersw on appUeatlon to tbe 
AdrertlHlng Department ot the Sciaanric 
Auitbicaa. 


Pertalnlnir to Apparel. 

ARCH HTIWOIIT I., Tmuint.. New Ti.rW, 
N y The oWeet biTi> In to prorldo a aupport 
tor iHKite and nhwH arranged lu permit of toii- 
vrnlently placing It with a view to properly 
aupport the arch of the toot without produi- 




IWQUlfeY COLU MN ^ 

■W“*^ to bby meobmery 
WimmitolMiyamaohlnefor 

TNg-pin oaMi art'AiuTOa. 

raaudiM MraanMorUMveo 

provided with plus, ball* and a abooter. Tbo 

WOBW, > wwwww mmm ^..^pribio boed* A and A' catch the pine and 
i mmim b*ll»- 1« *»>« very .Imple abooter ttic rod * 

'Tji- ‘rrtjn 


,» polled , bach. A allaht at f will 

aW»Ma.wbertabribieliu« ^ ^ the baU with tbe 

p^jt»4lHWtt.*Yl«»a!lL ■»ja»W a ot maon. aeeuracy of a blliard cue. All •aae* praeUtwd 
if - J— L •“ tbe'wnal towUng alley can be played oai 
tbla board. 

JgEL of aay of thrnm pptentt «IU 

' y.” " 'he furpUbed by the Boir.MrlPio AMCbjlCAM 1« 
hrapMrMoanlSu^l)l^^ >, Ml ahitta eadb. ITeaw afate tbh nacMwfillia 


Results are Wanted 

E very manufucturcr or business man 
who has hauling to do is vitally in- 
terested in Motor Trucks— either as a 
factor in reducing the cost, or improving 
the effectiveness of the service in his delivery 
department Motor trucks must cither re- 
place three or four teams, thereby showing 
economy— or carry heavier loads, thereby 
showing greater capacity— or by making 
more frequent deliveries, they must improve 
the servide. Any of these three proposi- 
tions would save money for the owner 
of the trucks cither directly or indirectly, 
dl^ White Motor Trucks are sure to 
secure at least two or more of these benefits 
to every owner because they have ample 
capacity— because they have simple, pow- 
crml engines and because they arc well 
built of materials to endure. Having simple 
engines. White trucks require a minimum 
of attention and arc idle little or not at all. 
Further, because the engine is simple, every 
part is easily accessible and any minor ad- 
justment may be easily and promptly made. 

White Trucks 
Well Built 

(H. White trucks are economical because 
the engine is economical, being of moderate 
size— tiie White engine is powerful, hav- 
ing the long-stroke which secures the 
benefit of every atom of power Because of 
its simplicity, an ordinary team-driver can 
operate a White truck. White trucks arc 
untiring and work from morning until 
night without rest— twenty-four hours if 
necessary— their capacity only limited by 
the capacity of their drivers. 

CII, Manu&cturers in every part of the 
country arc making use of White trucks 
to secure phenomenal results. Let us tell 
you the story of fuel consumption, main- 
tenance expenses and tire bills. 

Let ue tend you today (eatimoniale, 
catalogues and other literature. 


The White BRHpCompany 


838 East 79th Street. CLEVELAND 








BiCiwii, by ks ipe- 
cial inbuik dancsi, 
it dam ali kindt of 
typewiUBT work by 
the thort CMt— m . 
euy, tima>Hnng^ 


THE WORKIHC PARTS OF IMS ^he mi M imi of WativpMii* 

TYPEWRITER WEAR BUT BO (ooam^ rrompmrn.) 

not wear out, and it simpljr a number of apecW for nMt 

.. ■ . bare recently been placed os the OMUket, 

runt tweatar” and amootkar the maken of which all daim that tht^ affl 
aftar lone, hard use. auccewfuUy withstand the aethm of the al- 

* kali in the cement It la the actloB of the 

Fnmnrrri and mmi alkali in the cement whkh eaiues tiu de- 

. II j , , . stnictlon of an ordinary llaaaed oil paint, 

who are mHueiK^ aoMy by facta at .ppUed to a new 

ettabliihed by cribcBl, analybeal compara- gurfare. The waterproofing qnaUtlea of • 
tiye testa— f^eatedSy dr cH e in favor of the number of these special censent ooatlnga 
are in many cases greatly overdrawn. 
A gk Theref<we, in selecting a paint the pardiaser 

dMlTH OC ISROS* will do well to test it for himself. The 

simplest way to do this is to procure a 

TYPEAVRI 1 EIR fwrous brick and give It as many 

coats of paint as are intended to be given 

mats are always better than one, espeeially 
Breauis, by ks ipe- ^ light mIot la to be used.) 

^ inbuik dencei. After the coating on the test brick la 

it dess ali kindt of thoroughly dry, have it weighed and m^ce a 

lypewnlBr work by note of the exact weight. Then put the 

the short cut— m briek in a pan or pall. In which there 

esw. enough water to completely cover It 

wayt-with Allow to remain submerged for at least 

1^ twelve hours, and then remove It and after . 

wiping off all of the surface water again ■ 
THMI weigh It and compare its weight with the | 

_ ..... . . weight before it was aobmerged. The dlf- 

M, wan gai<ieafai(y,6feaass It is fprence in weight will show Just how much ' 
n A I I DC A DIM/' water went through the coating and was ) 
OALL OCAKinii Hbsorbed by the brick. Make a number of < 
TIIDAIT/'IIAITT descrllied above with various paints, j 

inRUUUnUUI keeping careful notes of afl results. The ' 

N« »i, whid, « d« djd r”4*,-.£^u t rr "r ^ ' 

feature of every wntmg maclune, but the making the above testa be aure to aee that 
carriage, and the shift mechankm, all move tbe bricks are thoroughly coated, and that 

uficaDy constructed balt-beanngs. while the the water. Aside from the eolotod coatings 
pnndple is applied in a modified form mentioned above there are a large number 
(Roller Beaimga) even to the key levers. ^.called eolorlesa waterproof coatings 
on vbc inRFitcis i 

hJay far Ott IlhatraUd Book Tliese are Intended for use where one 

• • • A M * ,1 M wishes to retain the natural color of the ; 

L. GiSnitil & Bni. TyiMWritar Goflipanjr eonerete. They arc also largely used as a i 

nsc.. ^ ■■ ■„ / preservative for limestone, sandstone, etc. ' 

HmdOgimJmDmm.tkoniF.»itnBmimu p^baWy one of the oldest materials used 
SYRACUSE, N, Y., U. S. A. for this purpose is the ordinary commercial 
■ r.neh.a In All L.r«. Oltiaa. P”*®"?- This is «ppl W to the lurface 
hot with a brush. Then the surface thus 
treated is subjected to heat, whkh opens j 
~ ~~ ^ ~ the pores in the stone or cement, and al- 

I AaaiTtl lAr Af’OntTmlnncy 1<'WS the paraffine to enter into all of the 

fom«ir*S»osVvwJ“rfnsL^«l»»?VRbie«”<Sspwln up and preventing any further moisture 
Si!S.'’"lc..Tt“:!?oriJ2s«^^ from entering into the mass. 

aT. u»i;iawATcuwaEn«aoiio«bat.LM,i«.M<. All the commercial waterproofing prep- | 
aratlons depend for their action on the 

MAKE MONEY FROM principle of penetrating Into the mass and 

rkTurncr Pi nkl "P *'* - 

%J 1 HC<KO F UlN In liquid form, gasoline being used as tbe 

►s,_ n, ...» « solvent and saturant. Care must be taken 

tnapaSTaSi* in using materials of the above nature, as 
‘ majority of them accomplish their ob- 

Jiiu>^^ifwUM ject by thc.incorporation of wax and grease. 

iHi Uw 'Therefore. If they are used to excess a most 
hM «aM ■»« to objectionable greasy and glossy appearance 
^ if*''™ ^ surface. ThU is espe- 

Cslaylwtiras •Iwdjwwn Morr-Gc^K^ toiteliNh. cially true if they are used when the 
A" crssrt weather is at all cold. I 

atolotow udvMaikn Aside from keeping tbe dampness from , 

HERSCHELL-SPILLMAN COMPANY penetrating through the eonctetc, a good , 
167 Sweanay St. North Tou«wanda.N.Y. water^flng wiU also help spaterially ta j 

preserving the surface from deterioration 

■i— caused by the elements. Every one i 

JiJjI^wIlhtll^uuwhflir *Bd •" hiikd I'.wM^ior on its surface* Waterproofinif the suifaee 

will to a large extent prevent these cracks. 
^ - ■- as In many cases they are caused by damp- 

*VD ness penetrating through the surface and 
then freeaing. It is eapedally Important to 
. «*. waterproof the surface of cement stucco 



'ISS5!‘ 



I —And Then Yea TA lAont Rr^nef ftdfittp 

No Structure with tn interior of ioffamnatble mateti»lB ever was, or 
ever can be, fireproof. 

Replacing: combustible materials with sted is not a lwmiy, 4kecaa 
adjunct “well enough let alone*’ — butt necessitf for the tfaiblislte 
elimination of the fire hazard. Hie foUowing excerptfrom a 
from our Philadelphia Office and this ifiostration odry their fwm 
arguments. 

" (Mw ssp ai uli esssr ws me sindhir ysa kss gAsSs- 
sas e/ffis wssdm *sr aassa fbsf east 1/ «c 
MMom dim, tkomkrgoAtt mAtm oSmt (At Sm kti 
sallswssAadW.difisaMaMssWildbAtsaasMf 
oEym n toUdmn. Tlm^ mmimm mAt 

a/ito«maaltoi«£ers/lfet oSPe *dU« fM 
mAOmbr^ShmU, Yt^ dmn on Am mmJtSbg to 


Wrttt today fat Ott lihutralod Book 

L. G. SrMi & Bni. TyiMwritar Goflipanjr 

HmdOgimUr tioomtk and FmHn BuMou, j 

SYRACUSE, N. Y., U. S. A. i 


Learn Watchmaking ; 


BUILDINGS AS THEY SHOULD BE” 


w 


DddrinailhliacDMrCa. 


Bmnck Offices hi New York, Phil- 
adelpbia, WashiagtOB, CU<^ 
Ciachmati, St Louk. CkvSiS< 
Detmlt, Denver, Seattle, Los 
Angeles, 8w Piancisco. 


Popidar Had Book for Cement ad 
Concrete Uur$ lirasirrtaLrlLt.^'t 


ewploHkAe MOUiMMe sad ms of fad 

to|>edae^eDelaamafaodsmweib. h is a Aaedad wetk 

s======s====e=3ssasBB=sss SSTdwfiiSSikte 

MWN a company, he rSssSrJJrsEst^Sr 

TSiMiatew, 361 Bm«l«*sg,NmvYeA msaw ef nM end mM 


Trnprovad londnii'lloii, alMoIntalf p 
ino^ptpe, (It poun* 




Divun wATca. Morot. ootipanv 

Dopt. It. wtlea, siewv«rii,a. 6 ^ 


which is applied on metal lath. For if this 
is not done, the moiatnre will penetrate 
tiiroiigh the cement and attack the metal, 
thus causing It to rust ont and decay. Tbe 
integral method of waterprooAng Is often 
used for stucco work. This bu proved 
very successful in many instasices. Care 
muH< be taken, however , to eee that the 
livdriitrd lime or other eompoonde or liquid 
))re))HrntionB which may be used are thor- 
iMighly incorporated Unfughout tile mortar. 

The waterproofing of concrete roofs Is 
nccompllshed in a maoBer shollar to that 
used for roofs wbirb are ttade of oUler 
materials. Any of the gofd ittAf lOOAng 
niateriaU may be used, laid a* tOrilWHafadBd 
liy their makers. Tar and felt, U i 

asphalt and felt, are aha ueed exmHlVsl^. 

One of the principal tUnfs to eaM ifr 
is to see that am)^ HwAiingf ffid OMator* 
flashings are. provided fo^ aromid iM ,'j^ 
Jecting parts, suck as parapet ntMi'af- 
Ugbts, renUlatotd and eWmiMyf. ^ ; 


CARBORVNOIlii 
RAZOR RONE 

if wery hasd tmd vgqr dpq». It fkiMi’t 
wnpb nib Ite «dB» «l the nsw iod 

to(3i iBii k ffidMb wwto 

Ike ste^ qakHjr «id ottA, ppimMm a» 
edK diat H eo Jims «d Mwodb IM It 
md» dianm A «Immm ^ 

No oaa siliiii muss o, nowr cfsi aCsnl 
to U wkbosA Ihb iMuAslib.Wss 

Nik /Qf^-MmwiAmi^FLar 

* JO . 

iL, BgJm^J^iMX.eihaa. ?-f ±rJA. i jBl 

inB' ' ^ 

H) ' 
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.ELEcnic: 


Mmi Bxcnic HOTOIS 


Ma^cai Apfwratus. 


■MRnnOotMH Vn«taM, Brewon' 
*******™ nod Boittor*’ Mnohlnety- 

tSk»VlLTER MFC. CO. 

uSirmtl, kHUtmmkm. WU. 


•TttOV DiMrailt 

uiir<€^ 


« . W PATENTS 

Incorporate s*iS!S!f 


I HCRtTdKT or 4IIII0NA. wiWwi l»«m • 




' £b Wlf. 8 \» Aliowa tbs piq^or aettod o< 
O twwgwamt tor the md counter- 

'flMUnf, The flMhlng le &>wb at « sad 
ft friwi^ he turned up eguliut the parapet 
«•]{ a dlitance of at leait eight to ten 
fa e ^ . ' Tlw counter-flaahlng, which prefer- 
Ob{hr l« of metal, abould project Into the 
wan as ihown at b. It ahould start' at 
ahbut twelve inches from the surface of the 
njof and should he allowed to project over 
tlw lathing to within about two Inches from 
, the surface of the roof. The inner section 
of the parapet well above the flashing 
should be given a good coat of waterproof 
PjMnt, so as to protect it from the weather. 
TOs Is important, for if not done, water 
will get In aod pereoUte down through the 
wan. If the parapet wall is not too high 
the cattnter*fliMhtng can start from under 
tha eopfaig as shown at A, Fig. 9. in 
wUeh ease the waterproof coating may he 
omitted. 

"Very often, in new work, the waterproof- 
ing ooutse is extended through the entire 
tM^nesa of the perapet welt, os shown in 
Fig. S at B. This uhnlnatM any trouble 
that might arise from leakage due to 
moiatnre coming In above the flashing, or - 
from any water that might get into the 
wall through the Joints In the coping. 

Aside from the rooAog materials men- 
tioned above, there are plastic rooflng com- 
positions which have given excellent results. 
These are applied with a trowel like mor- 
tar and are more or less elastic in their 
nature, end thus allow for a certain amount 
of expansion and contraction. Aside from 
their being waterproof they are fireproof 

■ os well, but as In the majority of rcady- 
rooflng materials the ingredient used in 

, their eomposltion is held as a secret. 

For the waterproofing of concrete swfni- 
t mfng pools, tanks, etc., a course of tar end 
J felt or asphalt and frit may be employed, 

' using the same general methods for oppll- 
' cation es described for the waterproofing of 
foundetiona If the tanks are well rein- 
. forced, so as to provide against expansion 

■ crocks, and a good rich mixture of concrete 
is used, the integral method of waterproof- 
ing. however, will produce good results. 

If leaks should develop owing to smell 
expansion cracks, they can be completely 
scaled up by a liberal coat of asphaltic 
paint applied to the inside of the tonk. 
Another method employed is to build the 
tank with a more or leat lean mixture of 
concrete and, when this is completed, to - 
I apply to the inside surface of the wells a 
) go^ rich cement mortar troweled hard and i 
smooth. Many Incorporate Into this coat 
t one or the other of the nwny liquid or 
1“ powder forms of waterproofing compounds, 
li This method has peoved most successful, 

• not only for tanka, but also for the repair- J 
I ing of leaky cellar walls and floors. In ^ 
waterproofing, always remember that the _ 
' waterproofing, no matter of what material, . 
should always be applied to side of the I 
walls neorest the source whence the water I 
comes. This in foundation walls Is gener- p 
ally from the outside, and in tanks is always ^ 
on the inside of the walls. I 

In eonclusion, it should be said that 
weather conditions, as well as thorough 
workmanship, have much to do with ^ 
final efllclency of woterprooflng. Better re- 
sults can always be olitained in warm 
weather than In cold. So bearing this fact 
In mind, never have waterproofing applied 
in winter time, unlesa it is ebaolat^ ea- 
sentioL 

Tlw Conent Maricet li 


Tlie electric vebicle Is the real pleasure 
vehicle of the present and the future. The 
electric truck Is the conunerdal car of the 
age— because of 

The Edison 
Storage Battery 


Before the arrival of the Edison, AO 
miles was nil average day's work for an 
eks't lie veil i<-leon It H 1 1 iglf butt cry chiirRc 
— 84 to 4<i iiiilos for nii cinctrlc triuk. 
Today, eliftrics ecpiipptxl with the 


Iwcn luadf. Owners of F,dison cqiiipi>ed 
trucks tliink iiolliiiig of sending them 
out over routes of 74 to KK) iiidos on a 
single charge of tlm battery. 

In writing tor our new catalog, oak 


Edison Slorugo Ilattcry aro averaging also for spctillc information in regard 
between inoand t40iiiiloson a chiirgc. to the work of the Edison in llio field 
end records of over »li« miles have in wnich you are most interested. 

Bdtooa Sforaac Battery Co., U2 Lakcaldc Ave.. Oranac, N. J. 


:RUISEStofitoToPoiito\R^ 

During June, July and August 

Arrange your summer vacation to cover theae dehgh^ 
cruises. From Hamburg on the large twin-screw deamshipa 
BLUECHER. KRONPRINZESSIN CECIUE, 
METEOR— duration 13 to 24 days. Ratea $62.50 
upward. Visiting Norway, Spitzbergen. North Cape, 
Iceland, Scotland, Orkney and Faroe Islands 
[ and the seaside resorts of Europe. 


Around theWoiid Cruisesl 

1,1911. Seeniil Cniiw leevbg Sm Eraeciieo, Febnury 17, 1912. I 
Dwnlioa 110 Days. Reiee $8fiO opwardst iecliidng all I* 

niroMery wpaeaes aboonl aod oikar*. Vnilug Moddn. Spoie, 

Italy, Enpl Qua Canal), India, Ceylan. Sunils SeninienU, Java. JV 
PhlL^aii... Japai.Siui^Uand.«M^^ X 

can Teua Wrile lot fuitha iaiiinnafio)i. gHUj 

HAMBURC-AIORICAN LINE 41-41 arMdwnv.Nmr Y«li 
1JJ4 Wdiy a . PhiU>^, 


Italy, Eygpl Qua Canal), India, Ceylan. Suniit SeninienU, Java, 

PhlL^aii... Japai.Siui^Uand.«M^^ 

can Teua Wmt lot fuitha iaiiinnafio)i. 

HAMBURC-AMERICAN LINE 41-4B arMdwnv.Nmr Yoli 

Artificial Stone for Building Trim owiSu^^ 

Bush-hammered the same as natural stone, fully as durable end indlstlnguiBlwbla 
therefrom. Can be tinted to metch any colored stone. We siso prepare a euperior 
quality of stucco, rsady mixed with csmsnt, for immediate applicetion. Our fadliitsa 
enable us to moke prompt ehipments. For information ae to pricee, etc., addreea 

SIMPSON FAIRFIELD QUARRIES COMPANY 

Qmaifa at LONG HOi, CONN. « C.4a Ssraat. NEW YORK 


CAD IICD C CEMENT 

1 * AKlllUw AT li TO *0 CENTS EACH. THEY WILL LAST A LiFETlME. 
POST MOLDS, m.**S BLOCK MACHINES, fM.OOi BRICK MACHINES, tM.M. 

wncSlJr Interstate Machinery Company, ^mcASo^ 


-r 


MR. HANDY-MAN’S WORK-BENCH 

■ Mt oaopbui widioul 

PARKER’S PRESSED METAL CLAMP 

n.pl..„r tl.. ■nnguaiyi d , cumbenome, wood clamp. For mechankt, me. 
chinoU, wood-worker*. Made m 2}.^ in., 3 in., 31^ in. ena. 

35c. 45c, ropectirely. Moiled poet-peid on receipt of price. Special »- 
duction when ordered in qucntttie*. Libecal dneount to dealer,. 

JOHN L. PARKER CO. Mxaf Sutmpint* WORCESTER. MASS. 




Nmf Tl Wff fH 1 furnaces. This was in 1901, in which 

"bS “VIC to*." |ye«r « process wee discovered tor nieking 

of this material a very good grade of Port- 
_ land cement. It could be produced cheaper 
'tMtairuyour- than the regular product, and the yoonger 

company was able to come Into the market 

big S:75 5ff^w&r5>- lielow Its competitors. In 1901 this com- 
JPT I pany turned out 900,000 barrels of Portland 

cement. last year its output waa 7,000r 
000 barrels. The addition of new machinery 
now being installed will enable tbia com- 
pany to turn out 10,000,000 barrels this 
year, and by 1919 its annual output will 
have reached 19,000,000 barrels. 

This competitor had for Its field the mj- 
Ure Mlfidte West. Peace reigned as long es 
BiM, the eastern companies kept, out of that 

. field. Finally trouble began to brew. Rest- 

cm companies could not loglcaUy enter the 

wostem fftW. Freight rates woiuM not pee- 
salt It ei^t at a loss. But Ationtlc ooajrt 

: nob M* lonf* before the young iM fM 


Cement Pipe and Tile 

One of the big paying branches of the cement industiy. 
1^, Cement pipe is successfully used for 

DRAINAGE 

IRRIGATION 

SEWERS 

ROAD CULVERTS 
The demand 

Cauksg thowt both hand and 
power machinery 

MARSH CO. 

OU CdM, hUil, Ota,. 

Power Machinery a specialty. 






BRISTOL’S RECORDING THERMOMETERS 

l^trumiim liidunn^riwiird^ iraiwnitarM outduni 
THK UHIITVL. CO.. WaMrburfi Cwin. 


I WANT A 

GOOD MAN 

To Ml M Caoml A««bI and Dktrfet 
Maaaaor, aa4 aa o »<«< «ika«oal< for 
lUA ol wtt FLORIDA LAND. 
Foor wo ia w aa iwiy . I tiMUonml AnanlNOM 
— Mr Mriu o( M.M a laiNitii for 


inOnWOota. R« aaoltal rt«al<ad, bat aiaa BUM bar# 
a MaadliB In bM cnnaioBltjr and ba tniliao to wnrb. If 
) oa (iiinb rob Mb All tba bin, nod tor a? "OmMonOal 
(IfWlor to Ooaoral Oomla.” aod "MKod J/mnal.'' 
Botb IrM It roa aro tbo drat to appl}’ froja jroar loaaUtjr. 

E. Go HOWE 

104 Hartford BaDdfaiB. Cfcl— <o. IB. 


BRASS RBd ALUMINUM CASHNGS 

CMMMbrti, iMtaaiMM. proraotcn, mo« loitiol ftetory ccM Contrtct 
wrtaaffernMoWtelUfo^yourMrtidaf CoqnleWOMcIliiMoHnp, 


Too Much Florida Land 
Has Been Sold 



s^onviciUfMK 




that, and the result was a comblMtioD of 
eastern manufacturers who dacldai to keep! 
their territory to themselves and to disci- 1 
pifnr the minor oompanirs who had stirred^ 
up the trouble. So the AsaoclatillMi of Ll-' 
censed Portland Cement Manufactarert was 
organised In the flnanclal aeetlon of New 
York, and it planned to remedy exlsUng 
conditions Some companies who had veryj 
iidvantBKrouH locations regarding factory 
site and freight rates to the neighborhood 
of New York ^tate dam construction and 
water works developments refused to enter 
the association, although they gave their | 
moral support to the movement. Others 
would not Join because competitor* did not. 
About a dosen companies went in, however 
and they were pMged to hold togetbei 
until February tst, 1911, hut the assodation 
dUlNtnded on the thlrty-flrat day of Decem- 
Iwr. thirty days prior to the time tt 
scheduled to expire. 

Prices Immediately fluctuated. First 
tliey were cuL then they were advanced ten 
cents u liarrel, and Anally about the end of 
January they held Armly. Indicationa now 
jxilnt to a Arm hand keeping the refractory 
companies in line so as to prevent them 
from plunging themselves into the abyss of 
failure. One factor In the early disimnding 
of this association was an adverse deelslon 
In the eourts affecting the Hurty and Sea- 
man patents under which there wa« an at- 
tempt made to claim that practically no 
natural Portland cement la made in this 
This case ia still pending, ai 
Anal decision will help to clear the ati 
phere In the w’hole trade. 

During this period the cement companies 
cre liard pushed to And proAtahle busi-j 
rss. The Panama Canal work and the 
Asluikan and Cntsklll dams, tlie Seaboard 
Air Mne's railway over the fJolf from tlie 
Florida mainltirid to Key West, all took 
large quantities, but the great need was for 
a steady outlet talcing small quantities at a 
time, hut large quantities In the aggregate j 
of a year’s hnsltiess. 

The secret of success in tlie Portland 
meiit Industry is to keep the entire equip- j 
inent liusy lo its full capaeity. This reduces 
coat of manufacture The question then 
“How shall we get this small busi- 
ness?’' 

It is a far cry from a sale totalling 
3,000,000 barrels to tile sale of u 100-|KHind 
Img of cenicnt, liut the manufacturer h 
just us keen after the latter as he Is 
the former To this Inisiness instinct of the 
cement producers must he largely nscrllied 
the credit of having created the Improved 
Amertciin farm, Here, tlien, is the required 
new outlet It works out about this wii 
T'hc fa Mil used to he a dclapidated plai 
Any old tiling would do( a stick for 
fence post, laiughs for a culvert bridge, i 
old tin riKif for a pigsty and a shed for 
hum The farmer hfanself lived in 
sliiinty, or a house without comforts, cold In 
winter and linking hot In summer. The cul- 
tivator of the soil spent roost of bis winter 
days whittling clothespins at the country 
store and Idly gosalping about his neigh- 

To-day hr reads in the free hook of how 
cement may be used on the farm. He is 
convinced and orders a bag of erment from 
the general store in his town. He decides 
he will try the eaperlmcnt of making a 
concrete fence post. He follows the rules 
ill his book and he discovers how easy it Is. 
Hesidcs, hr argues, “It ]mts my winter days 
good use.’’ Then he buys a barrel to 
liuild a ratproof com crib and discovers 
how easy and how cheap the new-fai»glrd 
idea is. Discharged farm hands cannot 
tiupn down his barns at night because they 
fireproof. Sanitary concrete cow sheds 
make healthier cows that fetch more on the | 
market. His loss from mouldy oats 
wheat arc diminished or eliminated, 
accoinpanying gain to the health of thej 
liorses. He preserves his dexiaylng shade! 
trees hv the use of cement lining. The 
warmth afforded hls clriefcens In their new! 
concrete l»en houses Inanres winter eggs, 
ami soon he can afford a fine atttomobfle for j 
that concrete garage be hM been planning; 
i sort .Of farm luxury. Hla children | 
be taken ten miles to the nearest town^ 
to school, instead of going to tlje district I 
school, and when they come home they walk 
from the front gate to the front door on a 
snowy white eoncretr walk and not through 
Iwud ankle deep, ’The ttannfactttrer Maes 
in for his proAt in Uiu ’heljiin^ the f&nRfTi I 
by selling^ Afty eerioads of iManelit to a! 
small, Isdialcd country town hi a 

he formerly sold frora itw to! 


The book on bow to n^Mi otnent roadi^ 
that whldi tells how to nm eetenit tld»- 
graph poles, and othm Which teU how 
main omcrete cold poclwtk, afhl so foiML' 
are all doing their woih, hut the stlp]^ of' 
cement ts not yet on a louhl wRil 
tion. The mills can maho more than m 
people can use. It coats a great de«l Vtl 
!iRo»ey to keep a plant nntttng. It 1* psn^ 
tlcally ruin to let tfaC cdhiNiffl's orgMUMr 
thm disband. The plant must be oj^tod 
day and night; week day And Sunday. To 
cool the kilns means heavy losses, m they 
have to be kept hoL 

UWKIMO to THK T0U10X rtsto, 

American cement ranks with the best ot 
any other country, but American maiiafac- 
turers cannot place it outside of this coun- 
try. The exports last year were 9340,000 
barrels. This is based upon a shipment by 
one company of “a little over 9,000,000 bar- 
rels" to the Panama Canal. (The exact 
Agures are computed at 9.100,000 barrelB.} 

or tWa amount only SiOjOOO barrels ap- 
proximately, went to foreign porta. Aa the 
Panama Canal work la an American opera- 
tion on American aolL this company’s sfa^ 
ment cannot be correctly classed as foretm 
business. There are 103 companies in me 
country, which gives an average of only 
9300 barrels export business for each Ger- 
many alone sent 99,714 barrels into this 
country during eleven months of 191(k and 
900,197 for the same period In 1909. The 
value of the 1910 shipments totalled $144r 
477 and the 1909 shipments 9307,994. Note 
the difference in these values as compared 
with American values. 

’Phe Imports of Portland, Pnatolan and 
other cements during the elrvrn moitths of 
1910 are shown in the following table; 



I'ntt’d King- 
dom 
Itctgtum 


Barn-I*. Value. 
fl.B84 


aoo.w m.nss bo.vk 144,477 
48..'t49 nn.fuin A.1A.H o.oon 
.14.781 B2.0BB 22,348 81.»S7 


purlMl .. 4.107 6,312 16,070 2S,on:) 

Not total SWl.Rfl) »ri76T411 2Vn,648 *.141,906 
llecrease In Imports during elrvrn months 
in 1010 over same period In 1909, 197,171 
barrels. 

American exports should greatly exceed 
any of the totals for other countries. The 
German Portland Cement Manufarturers* 
Association has a membership representing 
99,600J)00 barrels for the country’s output 
last year, with 96 registered factories. 
America had 103 factories last year, an 
output of 74,000,000 barrels and an actual 
export business for eleven months of not 
more than 196,000 barrels. 

Portland cement probably never will ad- 
vance above the present current price at 
mill, but the cost of manufacture will he 
considerably lessened. This will coma onlv 
by Increased rapacity. If this increased 
rapacity dors not And an outlet the law 
of supply and demand will affect prices 
and cement will be cheapened to the home 
consumer at the expense of the manufac- 
turer until he is forced to go out of| 
business. 

The Onei^iMe HooBe 

(eroallnveg from gags in.) 
type of house, but does not carry the high 
quality that an all-concrete hme does. 
Its cost is low In small houses. Where sev - 1 
end practically alike eon be put up at the j 
same time coets have been obtain^ which 
were nearly the same and In some Instances | 
less than a flrst-clasR frame house. 

’The construction of these concrete wall 
houses Is a matter of careful study and est- 
pertmentatlon by smaU local builders, lUlid 
by architects who are entinislastic and in- 
terested in trying to do away as far as pos- 
sible with the terrlflc Are loss In this coun- 
try. Mr. Edison’s muCb-telked-of cast Iron 
forms for the workman’s home have not 
as yet been found practicable. There hag 
never been an Bdlsoh houK balH, and to the] 
opinion of most practical concrete »en.l 
none ever wilt be bullf. Tlw problenu of! 
handling concrete a* propa*ed liy Mr, Bili- 
seem tosurmoiuiti^Ie. ^The initial cost 
of preparing such 6 set of forma as pro- 
posed by Mr. Edison enteila all toM, Includ- 
ing contractor’s plant, mateiiaif and all 
other Items enteHng 4nt<i the toancWd 
lay, about one bubdr^ ana savaaty-ftire 
thousand (9l7«3M) doHara. The Mortriit 
tawse, which won the pW|W «t thf TuheSwl- 
toats Congresa a y«W oc g 
tuccewfuUy tmitt Jn aarend hutoittliiM kt 
ooato whtoh me ^ 
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Manimc AMBBICAN 


‘ tile JbiiiliMt laUrior 

euid' oCer«>' m in- 

IliITtW stilly. low 
4i)MMd In the Mnr- 
Mp <h«|iiiw Air IwNI AMw been due to 
Id#' MMm lor todterWOe which here 
iM UKn% jhd under Mpecially 

feti«r|i|#hel^tkd|i. TOe «ped*l feetnre to 
the IldnW dftWi Meme to be o eerles of 
ehdet 'm/mt or tnoMe which ere nude 
IntordHliveobhh fbe odvuntoge ol thene 
«dld«. 1« not iqrperent to most concrete 
I^ilden. It hw been lound tbot slmttor 
work can be done m ecmiomioBlIy, and 
ptfiMAr more to, by uslnc ordinary wood 
forms toade of panels so that they are 
ewdty handled by workmen. At Forest 
iMs, X^ng Iidand, the Sage Foundation 
Homes Company Is doing some experiment- 
ing with concrete workmen’s cottages on 
a large acato. and It la hoped that with the 
large resources available, a simple concrete 
house can he worked out which will be aU 
eonente and well within the reseb of the 
iniaU moneyed man. At present this Is 
not the case, except for houses with walls 
oiily of concrete. 


Onumental Concrete 

(CtonWaseii from page 181.) 
as a building material tn which it Is en- 
titled when properly made. 

Assuming from what has been said that 
concrete can and has almulated natural 
Stone very closely In appearaniT, and ac- 
auinlng further that the appearance of natn- 
rai stones is pleasing and desirable. It fol- 
leWO that concrete has great possibilities 
orpimentatly, and we shall therefore take 
np the matter of designing In this material. 

(jiincretc Is prlninrlly a plastic substance 
and should be so considered in designing. 
U bos Its Ihnitations and should not be us<^ 
where another material would serve the 
amne purpose and be cheaper. It can be 
treated artistically to suit itself alone — as 
a partimilar materlnl— different from l»rlck 
of atone or wood, and this is the principle 
we must bear to mind to devel«mto|t Its 
attistlc possibUttles. A practical knowledge 
of its physical qualities and how tn make It 
good, strong and durable snd to work It 
eeonomlcally Is necessary. This requires a 
Utge practical experience and much time 
r.aiberatory experiments are often very mis- 
leading. good examples iieing easily made 
and work on a small scale often iinprar- 
tlmible on a large one, Tn cement exhibits, 
flor example, concrete samples are frequent- 
ly shown, Illustrating lienuHful Ijalastrades. 
stotuary and oilier attractive objects made 
of concrete which cost a great deal more 
than supposed, and are of questionalile du- 
rability when rxfiosed to the elements) 
pgncl* idmwing surfaci' treatniDits most Im- 
practicable of reproduction on a large scale, 
some perhaps one foot square on whldl oi\e 
or more hoars' Inlair of a skilled, hlgh- 
prleed man was required working under 
conditions not to he found In actual work. 
In some cases the results ore ohtaine)! Iiy 
casting the pieces In a horlsoiital |iosHlon, 
face up. while to actual practice they would 
have to lie cast v riically and in large 
area. In other eases the concrete has been 
covered with a veneer that is apt to peel 
off or erase if exposed to the weather. 
Many of these •tricks of the trade” must 
he known. The writer has in mind the case 
of one of the largest cement manufacturers 
In the country that has made a pvaetlce for 
the last two or three years of exhibiting on 
a quite extensive scale at different “cement 
shows," examples of concrete products 
nude of murse «f its own rement, and 
has carefully shown only work that was 
genutoa and djjyit could lie produced actual- 
ly lu pyacticri but It Is dmibtful If one out 
of ten Arsons who have seen these exhibits 
k«ew the diffarenee or appreciated the 
honest and far-seeing policy' of the company 
In Showtof what Was actuaay*,pracHcnl)lc. 

Bxidadtog lack of taste, most of the barlly 
4«ljlin«d iftftottnrai built of concrete that 
kp* {Ig ftoilMiMA ta iWs country, «pb the re- 
gmtf'Oi tigwronoe, fdther pf the postibillties 
aoMsndol. qr of Ito UmltaUons, 

J^3S5"«l.*’S?LrtS 

lltaMurtlqital lUCeror tiw Bennett Avla- 
wiR VfOfihy hos Jntt been set by the Boyol 
of Gmoi <BHt«ith. 'm«o wIB 
wih 

> drmiMit. i?b«f<iB' obove gh ,ao>p- 

«p;fKr'«isWttiP H m Muwrtfwjtt 

MitiiD Apoftoa, Ansttia, FripWe anil 

tor m*ytin, m #fll. 


AtraBBotkB 

Bowtliig by Aeropluw on the Mexl- 

cw Boeder.— The new Wriglit Uplane, 
which was loaned to the War Department 
by Mr. Roliert Collier, was put in commis- 
sion recently at I.aredo, Texas. On March 
1 st Aviator Patmalee took up a photog- 
rapher, while Lieut D. B. PouloU made five 
scouting ilijdits later in the day with the 
Wright pilot. The aeroplane was stationed 
at Fort McIntosh, from which point the 
116-mlle flight was made on March 3rd. 

Gnome Moton ,foc Araerlc*.— A con- 
trac't was closed last week by Mr. Robert 
Taylor, of New York, for ten Gnome 
motors, to lie supplied by the Soeietie 
Gnome, of Paris, within a couple of rooiitlis. 
Mr. Taylor expects tn nse these motors on 
some aeroplanes hr Is oonstrurting, and he 
will also dispose of a number of them to 
Individuals. This Is the first Urge ship- 
ment of tbU well-known aviation motor to 
America, and it should result in some rec- 
ord fUghts by such aviators as are fortunate 
enough to get one. 

SMcMMfal FlighU by Curtka* Military 

PllpUa.— On March 9nd. four of the of- 
flrers of the Army and Navy detailed to he 
taught how tn fly by Glenn Curtiss made 
snecessful half-mile flights at San DIegn. 
L.ieut. Paul W. Beck, of the Signal Corps, ' 
led off with a half-mile flight in a straight 
line. Me alighted, and then flew back to 
the starting point. l.ieut. Theo. G. KHis- 
ton, of the Navy, and IJcuts. .Tohn C 
Walker, .Tr., of the KIghth Infantry, and . 
Geo. E. M. Kelley, of the Thirteenth In- 
fantry, also mode similar successful fUghts. I 

A Baeord Ovanaa Flight.— The longcht 
and most rciiiarknble flight ever made over 
water was accomplished by Lieut. Bagnc 
(who recently resigned from the Fourth Al- 
gerian Rifles tn take up aviatioii) on the .Mb ' 
instant Starting from Nice In his BUrlot 
liionoplaiie at 730 M., Lieut Hague 

headed fur Corsica, but lost his way, anil 
after flying continuously for 4% liours, flu- 
ally alight^ upon a small rocky and wooded 
Island named Oorgoiia, lying between Cor- ■ 

I sica ami Leghorn, Italy. Mis machine was 
badly damaged in alighting, but the young 
offleer escaped witluiiit injury. The air llm 
distance covered was alanit US miles, liiit 
the actual distance was fully twice as great. 

It was Lieut. Bagne's iiitentkin to fly en- 
tirely across the Mediterranean to Algeria 
via the islands of Corsica and Sardinia. 

All Anphlbiow Aeroplane. —On Felim- 
nry Ufith, Glenn H Curtiss made his fir-t 
flight at San Diego with his new biyilniic, 
equipped with Imlh a pontoon and with 
wiicels. He was ulile to start from tlw 
land, aliglit on the water, re-start from the 
same, and alight on terra firmii once again 
without mishap. Now that he has acrom- 
pllslied this feat, there is nothing more to 
i>e desired, since he has produced a liln- 
chinc that can be used on land, water, or 
In the air. The arropbiiic was mounted on 
a single sc»w-slia|H>d jiontiKm as before, 
blit Mr. Curtiss has added three wheels 
such as he uses on his ordinary iiipianc In- “ 
tended for flights over land alone. He be- I 
lleves that much of the flying will now he 
done over walcr, and that many of the dis- t 
used canals will have to lie put in order e 
again to provide safe highways over which " 
aviators can fly and ujion which they can ' 
alight In case of emergency. " 

The Winning of the Michelin Trophy 
for n Z82-mll« Croaa-eountry Flight .--On « 
March 7th F.ugene Renaux, a new Frencli J 
aviator, won the gdO.OOO Michelin Priie for * 
a flight with a passenger from Paris to the J 
summit of the Puy de Dome mountain, some 
331 miles away. The trip was made in 
i hours and fl minutes elapsed time. A de- 
duction of 17 minutes for a atop at Nevors j 
makes the actual time in flight 4 hours and 
81 minutes, which corresponda to an aver- j 
rge Speed of 4.8% miles an hour. The 
flight was mode with a Farraan biplane, 
and in accordance with the rules the aviator j 
circled the Arc dc Triomphe at Paris before ( i 
starting and the spires of the cathedral at ! 
C.lermont-Ferrand at the flnlsh. The land- ] 
ing, upon the summit of the 4,1405-foot-hlgh , 
mountato, was made sureemfully despite a 1 
spot onjy 130 by 300 feet in stae upon which j 
to allglit. The flight was made under per- 
fect weather conditions, but half an hour ^ 
after Its completion the mountain was oh- - 
scored by fog. The only two other attempts • 
to win this prise were made by the Morane 
brotbers In their BWrlot monoplane, and ( 
Wqymann In his Farroan, tost summer. The 
, totter got within 10 miles of Ms destination < 
When he beOame tost to the fog and waa . 
oUiiMtOkllglit. 1 




Union Increases Use 


When two groups of tele- ness of each telephone, it multi- 

phone subscribers are joined plies traffic, it expands trade, 
together the usefulness of _ , 

each telephone is increased. .JieincreaMismaccor^nce 

. with the mathematical rule. If 

Take the simplest case — two two groups of a thousand each 

groups, each with three sub- are unitea, there will beamillion 

Mnbers. As senate groups more lines of communication, 
there are possible only six 

combinations— only six lines No one subscriber can use 
of communication. Unite all of these increased possibil- 
these same two groups, and ities, but each subscriber uses 
instead of only six, there some of them, 
will be fifteen lines of com- e 

munication. groujis of telephone 

subsenbers have been united 
No matter how the groups in the Bell System to increase 
are located or how they are the usefulness of each tele- 
connected by exchanges, com- phone, and meet the public de- 
bination increases the useful- mand for universal service. 

American Telephone and telegraph company 

AND ASSOCIATED COMPANIES 

OneSpstem One Totiep Universal Service 


1B11 VoG«liLtii»ndMR..|IC0urt IdAndlsn JUiipt AntWitrlo.tiU Iba 

inMVtfUi«riioto4MitUtiM H(mu. l/nkte •/ gumiKil), ritoiHiiiit iiuuiltirii, ■ ' |i i ■■BiMiiMjMMMjyiMMMMiiiJBi it i 
iMtUiigfcatu^^^kbMnHullInfl Buitli— hlr-|l(Merm^«llwii|g, jHiWir (ilhHl ' 

THE W. H. innJJNS CO, 141 rr^lJa 3t . Salem, OUe 

DON*f BUY CASOUNE ENGINES 

UmtU pom ImmmUgmtm "THC mMSTie HOmrMAW," a twiiryllndvr inimillno. krrcncnc or alcohol 
mxiiie, HUiHTlurtoanyoni'K-ylmdcrrncirir, rrvoliiliDiiiriiiE power. lU wclelit and bulk arc linlf that of 
■inxl"cyliiidereii»lne», with xroator durability (’o,tii I,,-., to 1bi> -l.cas to Kiin CliiiikU, caaily utartcd 
Vibration prarticaUyovfn'uinc, Cheaply moiiiih'd on an> waaon It ii a i imiinnalloii lairtablu atationury 
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Parsons "Law of Business’’ 
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A Gendeman’s Craft 

> TiMboatofjrotttdMMH-theUlMtTiiit'* 
coii piodiMiiea— udjmicMafordiL No 
matter hew wiadii^ yottaroitt the mritar o( 
fioah awl te&aameitt you wU be taO^td 
wiihtJWiboM. Mila^ wOi delight in k. 
la luMry aad "elyle" ttiathe *‘M word" 
in a yeejy (emjylaimeh, with eotefult nnd 
ioiety daTalepad to the utmoC 

TruMcott 


^ rawcnr HMfim. et. | 
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DiV L«tt« Tnl-nMnL-NWit letter Qm Wla IwM ‘ M 
trlegraiiut have proved eo mcoBwM ttot • bepartment aangraen tftlt Jha OM 

day aervlce hat Joat been Inaugitrnted, the talncd ip the reoent 
letter to be aent at reduced ntea at aane perlinenta ore vei^ eiMwtiuiU|Ugg. Of 
time during the day convenient to the lend- IS-lneh ihelb ftred 4 :« fUtfie of fluOM 
Ing company. y«rda, irith on toithd of lg|l« 

Bi iw.iiig' BUMIUM by Wfeta-tegl BooL • Mo^ four hH» umNi reeocdefb Mi4 Cm 
— E xperbnent* have proven that baaanaa 8 end llMneh eoTVcd itjbiea were eoMliibtftjl* 
may be rl}>ened to the beat advontofe fay penetrated. The more mndem gOm df d0> 
aubjecting them to a dry beat of Mventy- callbera length, therefore^ Men to IteM the 
five degrees in on air-tight room. Recently lateit battleship crutler& wlMi their 8 to 
electrical apparatus has been employed for IWnch armor, eomploMy at fhd? Mercy 
producing the neceasoty beat In a ripening when within range, 
room, and the heat la kept constant by Imported Anolniliail lUilwar Um, 
means of thermostats. A eonsular report states tfant nhOOO roiilk. 

UtUiiatioB of Water Power bi BwHi- w«y «« ot what U known oi TanMnlan 
«taad.“The Swiss Indurtrlol Water oak, a species of Biiealypttis, have been 
Union estimates that «0 per cent of the shipped to the Unitod States, and other 
total water power of the country le used for shipments are to follow. Forest Tsods laid 
generating electricity. This Is a much larger with thli timber orcr ftfty years ago are 

proportion than in any other country to the found to he stiU sound. In gravel ballast 

world. The water power of Switaerland and under a rainfall of 90 to 80 Inches, these 
is rated at ljWO.000 horse-power, and this ties wlU last fifteen years; tedeed, iHtor 
year 700,000 horse-power will be used by twenty years of use, they have been fodnd 
electric power stations. to be to good ooadltlan. So herd la the 

, ^ ^ X wood that, even on curves, tie plates on not 

lee Cream Plant aa an Adlurt to • neeetiaiT7 

Pow«r Station.— Recently electric power _ . ^ . _ „ . _ . . 

stations have found it profitable to manu- . yoine nc cemponMtoig aM m^sraott 
facture ice during the slack season to order ^ 

. to equalise their power producUon the year "‘i” 
round. Another step In this direction has «>ur knowledge of tto value 

Just been made by /n electric light station “perhe-tlng Md eooqi^tog to loco- 
in Nashville, Illinois. A refrigerating plant “»««»•. 

- . B versus Simple locomotives, on the basis of 



has been installed capable of producing 80^, , ... 

tons of ice per day. i,d in addition to this oU jwr t^ 

an ice cream plant has been esUbllshed ““*• kiCreo^ 

capable of manufacturing iO gallons of Ice If«^ntoie v^e of the impound over the / 
.r— simple, of 16.4 per cent; and to another 

ZT r r* . su. non-.upSto.ter and Mperheater 

Wirelcoa Antom^Ue Outfit for ^ freight locomotives on a similar basis, there I 
German .^y.-The Gennan army has , maximum inereued percentage vdliw 
re<-pntly den.led to adopt an automobfie t„ ^perheeter of 84.1 per cent I 

wirelcfw outfit of a ycry good dyglgn. It „ ^ . « 

will 1 k! used with each division of cavalry Etu opaan EXproM ItolM ^ j 

and carries six men and a «:t of wimlei ?.■*“. 'P**’* 

apparatus. A telescope mast is carried <»"««««* •w.Wgh. In Or.«t BriUln there 
which can Ito set up in place in the ground 

in a few minutes ind anchored steady be- “ *«> 118% n^e. without a sto^ , 

fore connecting a wire to the autcuMbilc ^ ^ **•» 

outfit. .Six minutes after the car stops »“« P*r »»«• The fattest -"d longest 
t!.e apparatus Is ready to send signals. U «>n-rt«>P ™n 1» from P^tog- 

has an effective radius of 100 miles. *«" ^ Plyrtouth, made at MA mile, per 

«u. - a. ru . exx. «M ^ r s. how. Prance hag geren dally e xpr eg g eg 
Rghting CoiToeion with Eleetrtei^.- ^ 

tion that ^.ilers become corroded, end to / there are nine French tadw 
overcome this, it has r^eat yl^n^ggesW 

“'“k t ' y Z *top at speeds of from 60A to 69A mile, 

such direction as to negative this electro- 

chemical action. Successful tests of this ^ . _ 

system have Itocn conducted in Australia, „ Bwuwgth of Wood Aflw tong 
and now the Canadian Pacific Railroad is B'^dence ^t structural tlmtor. If prop- 
pUnnlng to use electricity for the protec- "‘T does deteriorate to or- 

tIon of the ixiilers of its engines In regions diatry service is affordrf by wnto ^ite 
where corrosion has been particularly an- Ptoe beams, which formed the chords for a 
noying. The amount of current required 

for fighthig corrosion is very small, and the bridge being 00^ during 

this method of combating the destructive ”/ "if 

action of chemicaU m boiler water may be otowed an aw»ap elastic limit of 

conducted very economically. P«“*^** * ^ 
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this method of combating the destructive ”/ "if 

action of ChemicaU m boiler water may be »>er showed an aw»sp elastic limit of 
conducted very economically. P«“*^** » ««wduto» of rupture ot li^ 

1 . . . poondg per gquftre iiidt According to Wa 

Heasurliiff Gas by Qo^city.— A Mvel k. Hatt, of Purdue University, who records 
gas meter has rwcntly been invented, in t^ese facts in JfagfoMrtog Nsw, white pine 
which the of gas through tto meter is ^ ^ ^Ui on 

determined by the quantity of heat n^ ,, modulus of Mptuiw of 6^00 pounds 
saiy to ra se its temperature by a deflate ^.ch. 

amount between two fixed points where ther- ^ 

mometers are placed. The gas current U Panama Conol Tolls. — It is proposed In 

heated by an electric coil, and the tbermom- Congress that the tolU throu|^ the Psnains 
eters for measuring the heat at opposite Canal shall be based on tonnage, and ihaU 
sides of the coll eonsUt of fine resistance vary from 40 cents to filAO a net ton. In 
wires forming the arms of a Wheatstone order to stimrtato the eoaitructton of 
bridge. The advantage of this scheme Is American shipping for service through the 
that the recording mechanism may be placed canal, the lower rate may be aeosrded to 
at any desired position, for instance, to the vessels of the United Stotos and of 
general office of the gas company, even Panama. To neutroltoe the competition of 
though It may be a mile or more from the the railroads, there is a provision prescrlb- 
gos works. The meter consnmes one kilo- tog that any coastwise trade vessel owned 
watt-hour for a flow of 75A00 cubic feet of by any railroad company, or any mnnpfay 
gns. whose stork U controlled, Ctoa by any Ml- 

Th. DevolopnMt of Btertrte Raflnmd comjtony. or u^ Is cortronodfil- 
Lines in Italy. -Electric railroad work to Indirectly by om roltrood oom- 

very active in Italy at the present time. **'•» *kall the highest rates an- 

Some i>f the lines will use current from hy- ^borised by the blU. 

(Iraulic plants. Trofic will soon commence BRaminoni MnUrW Chicta Boafi psn- 
on the Mont Cento Railroad line, and the tnH*ion.-TesUmony to the great road- 
Chlmontr hydraulic plant Is to furnish the preservative value of a Utaminoat Under 
current. Another electric railroad Is the to found to the report of the fitate HUh- 
Uinvi line In the region of Getaoa, sad It Is way Commission preMnted to the New 
also to be opened shortly. One of the York LegtoUture, who «ik fer •MVMfi.OOO 
highest electric railroads to Europe to tae In addition to the UMAOMM already tu- 
adhesinn to the new Bernina line. It posses tborked, to coaqtlrte the Slate end WMnity 
over the Bernina Pass at 7,700 feet ottitode system of. improved U^nrayi. A. top M 
in order to connect the Albula and Valtel- bindtag course of UtManM <«eet«M|, tttye 
line lines in the Italian lake TCfton. Oar- the report, has he& leapd wot Ully tp 
rent comes from the great Brusio turbiM wfOstoad tile dertTIKflvie aeRoa *f iMUf 
plant. We should also mrntloa the pro- refafole tires, httt In oDmAuU tUt dMl 
Jected line from Rome to Prostoone, which MOM. TUs BM *h l>< d s»CWiaila<|MWb a iHUll 
win be about 80 miles long. In the south of rtgld l aepec tioa Mf polm. H 

of Italy a HO-mne electric railrogd ti to na peetihU tt» artMpU iDK.aiUW rttide .lti/g 
flam 'Koplf* to Avemno. 'iMMwdde aUMWl 'fo g l i lfil iffi. . >'< 
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imMNia CoftI BmmiMw 
peiroletun and Uiutnioatlnf g»i aw wlated 
to oaa another much ai aw iee, water and 
iteam. For tfaU reaaon, perfect oambnetlon 
of liquid fuel U already adranoed a loi« 
•tep toward raporlMtion, Juit aa ioe le ad- 
fenced toward iteam when turned into 
water. The volatile elemeati of coal are 
locked up in the Rolfd fornit or Tlrtnally 
froaen aolid. Dewar demonitrated how 
great an amount of heat muat be taken 
from the eo-called permanent gaaei to 
make them liquid, and how much mow to 
make them lolid. Yet Natnw hai mlidlfled 
gai Into the form of coal, and lolid coal, 
like toUd ice, will diiaolw into vapor only 
tbrengb the expendituw of heat. 

P Hifftrrtioft of Colloidal Mntloftft- 

CoUoidal loltttloni of metala have been ob- 
tained by numenmi proeeuei, mo«t of 
which aw bailed on the reduction of metal- 
lic lalti by variouf reagenti In special con- 
ditions Tile production of anch soluthmi 
poiMues practical as well as seientilW: in- 
terest, as colbldal solutions of several 
>• metals, especially silver, have been em- 
ployed In medicine. Svedberg has indicated 
a new method of pwparlng colloidal solu- 
tions by the disintegrating effect of ultra- 
violet rays tin metaU. The metal, the sur- 
face of which should he entiwly free from 
oxide, is covewd with a thin layer of liquid 
and exposed to the rays of a Henras Imp 
placed an inch or two above the liquid. In 
these conditions colloidal oolutions aw 
easily obtained fj-om silver, copper, tin and 
lead, but not from platinum, aluminium or 
cadmium, flxperlments made with silver 
and lead, immersed tel water ethyl alcohol, 
isobutyl alcohol ether, acetone, ethyl acetate 
and amyl acetate, show that the number 
' and the dimensions of the colloidal particles 
- vary grwtly, according to the nature of the 
I liquid employed. 

' Hdfam aad tha Ag« of Roeka.— Recent 

• theories of the evolution of radium have 
been ingeniously employed for the compu- 

• tatlon of the age of rocks. Strutt haa given 
a very simple formula, according to which 

H 9.1S X lil-h cubic centimeters of helium aw 
s produced amioalty per gramme' of uranium 
" peroxide (U,0,). TTiis wsult makes it pos- 
!. slUe to i^uce from the chemical analysis 
s of 9 numeral the number of years whirh 
'■ have elapsed since Its cryatoUlaation. This 

• method, however, is open to numerous ob- 
' Jections. and its value appears to be en- 
tirely destroyed by evidence wcently con- 
tributed to Jtadtnm by Plntti, who shows 
that fused minerals may absorb helium gas. 

' Part or all of the helium found in minerals, 
thewfore, may have been Imprisoned be- 
fow their solid lllcatlon. This wsult ex- 
plains the presence of helium in stibine and 
other non-wdioactive minerals. As, on the 
other band, a temperntuir of 740 deg. F . 
to which rocks must often have been sub- 
jected since their solldiAcatlon. is sufficient 
for the extraction of the gwater part of 
their helium In eacao. the quantity of 
lielium found in them bears no definite re- 
lation to their age, hnd can only be used 
to determine roughly the average age of a 
well characterised group of minerals. 

Boots and Coffea.— In Germany, in the 
eighteenth century, two afterward com- 
mon things were regarded as great luxuries. 

A man who wore hoots instead of shoes 
wn the risk of being regarded aa a fop, and 
a coffee drinker incurred the wproach of , 
prodigality and gluttony. The enjoyment 
of these luxuries by clergymen was especi- 
ally condemned. A diatribe written by a 
pastor In 1740 and quoted in a recent is- 
sue of Hyf/Ma, contains the following! •The 
houMdiold expenses of country pastors have 
greatly Increased, In the early part of this , 
century a paraon In boots was a raw 
tight. A man who alwayt wears boots 
must pay his shoemaker twice as much oa 
ki the old days when clergymen were eon- 
. twted with shoes. And thew Is another 
expense for coffee, the veiy name of iHiich 
was unknown In former times. It la no ex- 
aggeration to say that this outlandish drink 
cout 100 gulden a year. It wa* adopted by 
the Tnrka and Moon because wine is for- 
bidden to Uieiii, but why the Gerawns, u*o 
have so many lawful beveraget, have ehoaen 
coffee as their favorite, Is to me limxpllo- , 
In some households the expsttse Is 
diw^inivlwii by mixing various thli^ with i 
Urn ooflMk hut ovtoi If wa gran^ tlwt many 

t a coonity parson spesids only « #ilden • 
yckg for eoffha, with augar and tto 
V ft.laqiio tnai for a man haring • 

IfO gulden to e:^ tm ^ 
•dtmaolihn e# a Ihimnir wtawwa wmit* 


REAL FARMERS HAVE STARTED TO COLONIZE FLORIDA 
FARMING AS A BUSINESS 


If you were going to open up a businesB, you would want the beat location 
poeaible. If you buy a farm you not only want the best loentlon possible, but you 
wimt good BOil, good neighbors, good climate and good transportation facilities. 

Not all people who are buying farms in the wonderful State of Florida aro 
good Judges of farm land. As a general proposition all Florida land Is good — 
some is better than others If you were selecting a diamond and you didn't know 
the value of precious Jewels, you wotild probably call on some friend or acquaint- 
ance whom you considered to be expert In this line 

Just so In choosing a farm you want the best advice obtainable Thirty- 
seven German farmers will give advice that can be depended upon. Remember 
they are practical farmers and come from the greatest agricultural race in the 
world, the Germans. 

The State of Florida is now the scene of the most tremendous agricultural 
awakening over Inaugurated in this country. The immense success of those 
pioneers who went to Florida some few years ago and have become Independent hae 
been the means of aroualng intense interest In the State’s future. Us great agri- 
cultural wealth is now becoming known to the people of the earth, and nothing 
can atop her In her triumphant progress towards agricultural supremacy. 

la line with this great movemrot tlierv has hoon a nunibor of Florida rolonlaatloa «n- 
terpriaea vatabllahed In dlffcn-nt awtloiiH of the Htate, and their fiitiin' i xiiliiltatiou la sniag 
to reault In a ateady (low of Inimlgratlnn to Florida, wliere any earnest man or woman on a 
tew acrea ot land can within a abort tiuiv heconie Indcpendtint and aclt-aupportlug. 


The land which theac farmera aro i 
of the Buwanoo Rtvor in Florida, lying t 
the proven truck and frult-srowlng aectioi 


! heconie lodcpendt<nt and aolt-aupportlug. 

ifferlng to tho public la locatod In the beautiful valley 


the proven truck and frult-srowlng aectioiia of Florida Tlila 
ot tanoern of Iowa after they bad thorouslily luaperled ma: 
of tbia arndlcatc are auccvaaful farniera who veaia bro follow 
and aettled on land In the valley of the MlBalHalppI Tlii'y 
Iteea from 8,000 yeara tliv scat of all great agrltultiirAl mot 
the sollB from the dliTcrent neetlons of tbia trai t, and examli 
here a aoll that wsa adapted to the prtMluitlon of nil kindi 
found here a clay huImoII underlying the rich aandv loam, i 


ly different tracta. The membera 
•d the euatoin of their forefathsra 
knew that the river valivya have 
enienta They poraooally dug up 
i-d them thoroughly They found 
of vegetablea nod frulta They 
rhich acta as a reaervoir, atorlng 


Not only did they find tt^a wonderful cUnia 
In the Bttwanee valley meana ot tranaportatlon win 
prodneta to market within a few houm. They kno' 
their own farroa that thia dtrm of traniportatloti 
and ready aolutlon of the problem that had coufion 
TTieae are the prlnrliml factora. then, that 
this partlculnr trnet of Florida land , aoll ellmate- 


> and thia good aoll. but they found here 
■ebv grow era and »hlpi>erB could get their 
from their i>aat experience In conducting 
raa a vital one— tbit II meant the quick 
IV) them In their ploui-eiing days, 
uided these farmers In their selection of 
-good trauspurtatlon — the three groat and 


Some Figures from the Cenius Report* on Levj County 

In IBOD the census shows that licvv County tiroduced a crop of 1,(30 bnahela of 
a from 17 acres, which the growers sold for |l,7lt0 or a trifle over $1(M) an acre It 


duced 30C acrea of sweet potatoea and yielded IH.Ulb buahcls, which ao 
or a tout of l.'M.TTl, making a yield of 4»(i an acre for the land ; IT i 
ITSfl cratea for which the grower* received an nvemge of 04 cents 
fl.HS: 278 acres of cucumhera netted the grower* |1,4(»0, or 875 an i 
when the county was flrMt being settled, when the acreage was ainall i 
yet gone In for the hig money crop being *1111 unacquainted with the * 
still laboring nnder the dllSrultlc* whieh every settler must face the tl 
Two year* later, however, the eenaua rejmrt showed a marked I 
acre. For InKtance, 14 acre* of tomatoea niodueed 8, 1145 erate*, wh! 
crate, or 8?.«56, or a total money yield of 8500 an acre The aaine y 
her* produced 4T,1»1M crate*, which sold lor »4a,imH, or »0 cent* a ernt 
yield ot 8280 an acre 

These arc not unusual crop* lliev are imt the reimrta on a 1 
out to make an extra goml nlmwlug to vmi They aie ci'iisua figures 
enumerators and include all the crops of all the farmer* In Levy Count 
True, the acreage Is net large-, hut those are not all the orops 
County grew In those year* lOiuh faimcr grew hut a few- acres of ci 
grew lea# than an sen- of each, while many gicw none of these partlcul 
The figures quoted here are the average yield of all the acreagi 
to these vegetahh-s If you are an inerage man and can get an aver 
farm, you snoiild get what thew flgiin-* show If von aro better than 
get more, but bear In mind lhal the average money yield on tomatoes 
waa 8IHIO an acre, and tho average yield on cm umber* wa* 8230 au ucr 
These figure* are given Juat hv wav of showing that It pays t 
to show where the big money In Florida farming Is to l>e made 

Levy County also grew In 1007. according to the Ceiiau* report, 
810.144 worth of oats, with hay and l.ve stm-k in iirnimrtlon We give 


1,(30 luiHheU of potn- 
$1(N( au acre It pro- 
for GO cents u buanel, 
p«s of toiiiatiH-M yleldM 
1 crate, or a total of 
n This waa to lOOS 
d the settlers bad not 
1 and the seaaona, and 


few sample acres, picked 
« gathered hv government 
nt) 

* that the farms of I/cvy 
each vegetable and many 
ular products. 


Here i* a Real Opportunity 


wonty or forty acrea— at the opening 
niHh you -<mly gl 00 down and 81.00 
eu-Bcre farm, 820 00 for a twenty-acre 
will be eent you upon n-e<-lnt of the 
stoiv of this great project The name 


It if a chance for you to awnre a farm In Florida that ha* been 
by pra<'tleal farmers. There Is no guesswork aboot It. 1 nu know thr 
lectra Florida land, and right near a railroad, where you can step ol 
your door. It I* lend that yon do not have to spend time and money 
buy. You have the guarantee uf these practical tanuers that everythlt 
seated In the Uterature sent you 

You can secure one of th(-so farms either ten, twenty or forty 
price ot 825 per acre and upon terms that will astonish you -<mly 
per acre per month. This meana 810 liu a month for a leu-acre farm, 81 
nrm, ana 84000 tor a forty-acre faim The hook that will he sent yc 
faformatioD coupon below will glvi- .you u photographic histoiv of this gre 
ot thia book <s "A Home and a Ituslaess lo Florida for g'd-IU " 

It tells the truth wholly and completely ot this section of Flor 
tbrmatlon necessary for you to make a success in ihl* great Htatc . tell 
wliat products to cultivate and plant, give* uniulHlakable proof ot the rl 
Valley lection, and tells you how 8250 will give you a place of peace • 
talnal/le on the easiest of term*. It points out the easy path lo Indei: 
how to get away from ths grime and toll of the city and gives you ai 
afiuab In a new empire ot wealth, health and bapplneas. 


oblpplng methods, etc., and knows how to get the best results In the quickest time with thi- 
1* least wxpendltur*’ of money. Mr. Flcwellen Is a practical farmer from the ground up, and 
>r tbcNfore appealed particularly to those farmer* who form this syndicate Mi Fh-wellen Is 
1. estabUablag a demonstration farm on tbia tract where all may see Juat what this awtlon will 

** produce. He will advise and lustruct those settlors who are not well versed In nKrieultll^• 

I- and omto the path to succesa an easy one tor everybody. 

k The aoll of the I^nnon Florida Farroa 4s diverse in charaeter. running from tin- famous 

V gray sandy loam to tho deepsat and richeat of black hammock The*<- soils have l.i-i-u tried 
^ and tested and have been found adapted to every vegetable native to I-’lorlda This soil for the 

■' moat part la underlaid with clay subsoil, which retains tin- molattin- ni-ce**arv to nouriah 

s> growing crops. If you wish to know more of this soctlen and what l» being dune titsre, fill 
out and the information eonpon to-day 

? AddM all oommunlcatlons to LENNON FLORIDA IMPItOVEMENT OOMFANT, 618 

Hi OolonkU^ttdtag. Chloago, lillnola. 

h Please me 3four FREE book. 
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idancia of faManlaUoa and dwlalian It oovan the ranmifac- 

oomnooal unkaalian 

Home Mecheaucs for 
Amateurs 
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Artiita* MMm j 

I N A noted picture eichlb^ not ao long 
Ago the artist, well kno#n for hhi abU- 
Hy tv “holtl up ttie mirror to nature,” 
nevertbetesA made a curtou* error, whWt 
he aronld iii>t hHve comiAltted had he taken ' 
I the trouble to acquaint hiiiuelf With certaitk 
: hablta of the bcagt ho portrayed in that 
picture. 

A tiger Is shown slaking Its thirst at 
a stream. The nrtUt does not show much 
more than the bead of the beast, and it 
In life sliei but he made the blunder of 
burying the mouth of tiie creature far 
below the nurfare of the water, making it 
drink as one may see a horse any day 
drinking at a trough, and not lapping 
up the liquid like a cat, as of course a 
tiger would. It Is curious to understand 
1 luiw an artist who could paint well 
I enough to command for his picture a 
place on the wails of an Important exhi- 
I bition, could make such a fundamental 
mistake. 

Another example, shown at the same 
exhibition, displayed a dove with out- 
strctcheil wings. A student of animal me- 
chanism looking at that picture, remarked 
that It was very pretty and itoetical In 
idea, but that by no possibility would a 
bird thus constructed be able to tty. 

MistHkes of this kind were common 
enough In past times, when tliere were no < 
UMilugical collections for study, and when 
artists had to de]>end upon travelers' tales 
for their information regarding foreign 
animals. Until the time of Cuvier, tliese 
pictorial monstrosities were the rule and 
not the exception. 

Some yenrs Ago a leading seientist point- 
ed out that painters were liable to fall 
Into error.s of another kind through ignor- 
ance of the elementary laws of optical 
phenomena, and he gave them many 
VAluahk! lessons And warnings. It was 
shown that, although geometry had been 
applied to jyerspective and anatomy to 
form, artists as u class seemed to havcj 
come to the conclusion that the phenomena 
associated with air, sky, and sea need 
not engage their attentlou. Tor example, 
there was the case of a capable painter 
who pictured a ralntww inside out I When 
tlie work was returned to Uie artist for 
correction, he was so much disgusted 
with what he regarded os a preposterous 
demand that he charged one hundred dol- 
lars for replacing the colors of the bow 
In their proper relative positions. An- 
other painter hud the temerity to place a 
crescent moon In tlic eastern sky directly 
op|t 08 lte to a setting sun. When the fault 
WHS dcinonstrated to him, lie defended 
Ills action on tli« ground that if hr had 
painted the moon full, os it certainly 
would have iwon in nature under such 
conditions, it would have upset "the bal- 
ance of the picture.” 

This artist was t>y no means the only 
one who has fallen Into a mistake with 
regard to the eorth”8 satellite.. Exam- 
ples migtit be quoted in which the new 
moon hud Its convexity turned away from 
the sun, which is, of course, an impossible 
state of things, as one may test for him- 
self by experimenting with an orange and 
a lighted candle. Sometimes too the moon 
1ms lieen reprAented close to the coiwtel- 
latiun known us the Great Bear, a part 
of the iieavens which it has never been 
known to Invade. Then tlie sixe of both 
llie moon and the sun b.s representml in 
paintings has often given rise to protests 
from those wliosc words are worthy of 
heed. 

A distinguished astronomer once took 
the trouble to measure in several paint- 
ings the siae of tlie moon, and to deduce 
from It the lielght of the mountabu 
shown in the same picture. He found that 
the average height of tlie hills was about 
forty-three miles, while one giant peak 
raised its head more thqn one hundred 
milcN above sea level I 
It would, of course, he absurd to tie an 
artist's hand, and to say that every touch 
of Ills brush must be made with selentifioj 
accuracy. The imaginative faculties must] 
have play, nr we should have no pictures 
worthy of the name. Turner, wlio was one 
of the greatest masters of landscape com- 
)>ositlun and coloring, frequently exag* 
Kcrates tlie heights of hi8*hills with tiM 
Intention of conferring upon them a imh 
jesty which oUierudse they w«dd nttt 
possess. 

If mistakes ape possible to nrtisIl'ijB 
these advanced times, when every braoefa 
of knowledge is specialised, and udien it 
Is so easy to obtain encyclopedical Infor- 


mation, It Is not M|pprls6i4 that htntonl 
|of a far grosser kind were apmniitiihd, fiy 
I the painters * of pact omtnrleg, tidmw 
learning eras meetsn^ Umtted by their 
environment. 

The most commtifi etTHto were IgMWght 
about by confusion of period, 1^ yhkh 
'tho affairs of cehturles mm" Siam- ' 

tailed and blenided in tike nuet cnrliws 
^lion. In tlie eerly works of the 0«r- 
man, Flemish, and IJtuteh arttlts are 
found both anachronlso^ and incotigrulties 
In plenty. That the . Oarden of Eden 
should be painted by a artist as 

having well-plipped borders and yew trees 
cut In quaint devices is excusable, for 
the draughtsman was unacquainted with 
any other type of garden. In 1704, we 
are told, there was a picture to he seen 
In a Dutch village in which Abraham ap- 
peared ready to sacriflee Ma son Isaac by 
a loaded blunderbuss. This would ante- 
date the uee of ttreems by more than 
three thousand years. 

Plctares are shown of the Iseaetttos 
crossing the Red Sea, armed with mds- 
kets of eomparatlvely modern date. 

It Is in the matter of costume that the 
early painters found such a stumbling 
Mo^ and there Is no dtSculty In seeing 
liow this arose. They painted the sOen- 
ery and dresses of sneh widely dlffarent 
foountries aa Palestine and Egypt without 
having any knowledge of those places or 
any opportunity of acquiring reliable in- 
formation. In the National OaUery at 
Edinburgh there is a picture in which 
Pharoah's daughter and her ladles are 
attired in the long-walsted bodices and 
hooped skirts peculiar to the slxteentb 
century European woman. In another 
picture of the same date, representing 
Joseph and his kindred in Egjiyt, which 
is hung in the National Gallery In liOn- 
don, tliere is no trare of the distinctive 
features of Egyptian architecture about 
the buildings i Uiey are all Italian lie type. 

It WHS impoHtdhle for even such a genius 
as da Vinci to know that a table, a 
spotless table cloth, plafks, knives and 
forks, to say nothing of aalt cellars, were 
wrongly Introduced into one of his most 
famous works, and that the Eastern peo- 
ple whom be pointed used neither tables 
nor chairs, but squatted around and ate 
from one dUh. 

In more recent tiinrs we And that ana- 
chronisms of costume and scenery were 
as common little more tlian a century 
ago In draoiutlr representation os they 
were in tlie pictures. In a portrait of 
Mrs. Hartley In the character of Gleo- 
patra, xbe is dressed in a hooped petti- 
i-oat, over which is a pannier skirt and a 
long tram, the skirt bring adorned with 
festoons of roses. Her waist Is confined 
in the stiffesl of corsets, wlilie she wears 
on her head an earl's coronet, surmount- 
ed by an ostrich plume. It would re- 
quire the pencil of one of the world’s 
famous caricaturists adequately to express 
Anthony's ‘surprise when Jw saw bis Cleo- 
patra arrayed in such fantastic style. 

And it would not be the first time that 
a picture bad been caricatured by reason 
of some incongruous feature. For In- 
stance, there is a well-known picture of 
Napoleon crossing ^be Alps. This sub- 
ject has been qilith a favorite theme with 
artists: but the particular example re- 
ferred to shows the F.mperor In gorgeous 
oiMtume, mounted upon a richly capari- 
soned steed, which is prancing with de- 
light at the august burden which it is 
honored by carrying. Such is the ro- 
|mantic idea Of the event ol It wu pre- 
sentod to the mind of the intagiaative 
painter. The caHcatttrist bos ^livgn ns a 
fur more prosaic representation''' Of Na- 
poleon’s famous Journey. U Is snowing 
hard, and the Emperor, so closely 
wrapped in his cloal(^ as to Idok like a 
mere bundle of rags, Is emtehed upon 
the bock of a wretcl^ mule, A M chas- 
seur, as lean as tbs' ppoe nui% grasps 
the animal by the toll with one hand a^ 
flogs tt with the otheJ-. The caricature ia 
probably far more bistorlcadly conoct thsm 
the more serious work. 

Powerful Armored Ckliisr »|r lopn.- 

There is now under oMi^truhtloA at Barrow, 
England, for the J»paiwM OtfWhment, a 
large armored or^dser of the' AreOdhOaght 
ty^ which, It la repOf^edi wfU he the larg- 
est and most Boitsttfitl vBssht etf her.litod. 
Her repttted lit tons. ’ 

The whole of % fpifk ort tof| tkssel, to- 
di»d}ng;armof and ■pmmBent.jlW^ done , 
by toe oontroctoig Him. 
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The purpoie of thu jonmal t* fo record accurately 
and in tinple iermt, the world'* prot/re* • in ecientific 
knoxeledge and indurirtiil achiet'ement. It eeekt to 
pretent thu tn/ormution in a form to readable and 
readily underttood, at to tet forth and etnphatiae the 
inherent charm and fatcination of acience. 


The Gould'Seientiftc American $15,000 Priae 

T hat the munificent offer by Mr. Edwin 
Cioiild of ft priac of $1.1,000 for the beat aero- 
plane equipped with iniiUiplc enginea and 
propellera, has awakened wideapread intereat ia 
jtroved by the number of dealgna which have been 
aubmitted to this office, We toke thia opportunity 
of atatiiig publicly that inaamueh aa a rc|ireacntatlve 
of the SriKNTiKjc Amkrican will be one of the 
judge.a of the cuntcat, it ia impoaaible for ua to offer 
any opinion upon the merits of auch dcaigns. Fur- 
thermore, it ahould be clearly understood that mere 
paper plana, however much excellence they may 
posacaa, will not be conaidered in the preaent con- 
teat; which muat be Iretwecn practical dying ma- 
chinea, carrying an operator and flying over a pre- 
acribed course midcr atrictly regulated conditiona. 
Pinna are required merely to asaiat the judgea in 
arriving at a deciaion. 

In spite of the great advonce which haa been made 
in the apeed and duration of flight aince the date 
when Mr. Gould's offer was first made public 
through our columns, the necessity for an improve- 
ment in the motive power of the aeroplane, particu- 
larly ns regards its durability, ia as great to-day as 
It was last year; in fact, the energy of aeroplane 
builders ia being directed to an improvement of the 
motive jiower more than to any other part of the ma- 
chine. The offer of the Gould priae,therefore,i8 time- 
ly, and its object of promoting safety and durability ia 
distinctly in line with the present trend of aeroplane 
development. Multiple enginea and twin propellers 
have been among the most Important factors in ren- 
dering travel by ocean steamship safer than travel 
on land. Properly designed and adjusted, they 
ahould prove equally efficient in promoting oon- 
tlimlty of flight, and in bringing the aeroplane to a 
safe and perfectly controlled landing. 

A SatiB&ctory Compromue 

S ECRETARY OF WAR DICKINSON Is to 
be congratulated on the position which he has 
taken on the subject of lengthening the piers 
at thia city to aceoinmodatr large ocean steamshipa. 
In permitting a tcnumrary increase of length, he 
meets the pressing necessities of the White Star 
Company, wltnse SSSi/o-foot “Olympic” will reach 
this port during the coming summer, and at the sain< 
time, by granting the extension for a limited (leriod 
only, he sustains the army «'iigiiiecrs in their jealous 
guardianship of public rights in our national water- 
ways. The White Star Coinpony are permitted to 
extend their piers for a distance of one hundred 
feet into the North River by building a structure of 
teroiHiraty open timber work, winch is to be removed 
after the expiration of eighteen montliy.* This will 
permit the “Olympic” to dock on the North River, 
and at the same time it will give this and other 
steamship companies that are bulldii^ ships over 
800 feet In length, Hftf&jent time to ^provide suitable 
accommodations for berthing the'new vessels. 

The moral of the recent dilemma W that the whole 
subject w dock accommodation and ttie provision 
of suitable terminal buildings and railway*, ihouW 
be taken ujl at once and a eompjreheMiTe plan laid 


down, wfaiob will take account/ not merely of the 
pressing needs uf to-day, but also of the inoveaae ip 
sise of the indirldual .tUlpa of th® futuro, and par- 
ticularly of those engaged in the pasaenger-eoctybig , 
trade. The investigation of this question should 
cover every foot of water front that cah-posaihlT 
be tttiUsod for wl^ and tcipiSnal purpooas. T»h 
whole scheme should be laid pat bn a cabeftdly ’co- 
ordinated plan, ao drawn pp that the various tec- 
(ions may be constructed from time to time, to uaeot 
the growing traffic of the future. The study made 
by Dock Commissiioner Calvin Tomkins, of that part 
of the problem, which covers the North River water 
front on Manhattan Island, Is admirable, and 
may well serve as a basis upon which to draw up 
the larger plan, covering the whole of the foreshore 
of Greater New York. 

The Spirit of Sdenee 

I N these days the practical and material gains 
which are brought to the community and to the 
individual by the advances of science arc so ob- 
viously and so constantly presented to our minds, 
that til the casual observer the promise of such ma- 
terial rewards might perhaps appear to be the lead- 
ing motive for man’s endeavor to fathom the mys- 
teries of nature. 

Yet, if wc study the history of science, this is 
linrdly tlic impression which we receive. Not only 
have most of the great pioneers followed their light 
in a large measure regardless of any consideration 
of personal gains of a material kind, but quite on 
the contrary, wc need only turn to tlie records of 
medieval history, to find the martyr of science, driv- 
en by tlic spirit within him to seek tlie truth at all 
costs’, and to proclaim it though his reward be tor- 
ture and dentil at the hands of the inquisitor. 

No; the prime, the fundamental motive which has 
impelled men to decipher the bidden meanings of 
nature has not been the prospect of material gain, 
rise had they not been willing to suffer and die for 
the truth, but the sublime pleasure, the exalted ec- 
stasy that comes with revelation of truth to the mas- 
ter-mind. 

The glorious transport of the hero- "das Ileldtm- 
gliiek" as Ostwald calls it— few |>crhaps are priv- 
ileged to ex|)erience. Yet the impulse to fathom the 
problems of our existence is so primitive, so funda- 
mental a trait of the human mind, tliat probably 
none of us arc quite free from it In some of its 
phases the instinct of inquiry is most plainly evi- 
denced in childhood, and is, alas! too often choked 
almost out of existence by the cares and petty an- 
noyances of every-day life as we grow up. Enougli, 
however, is left to must of us adults of the “child 
wonder" to enable us to complete by introspection 
our analysis of toe elemental emotions through which 
the pursuit of science liolds men in fascination. 

First, then, and most primitive is our innate 
capacity for being stirred to Wonder and awe by the 
contemplation of toe grandeur of nature. Who has 
not experienced a feeUng of mental exaltation when 
gasing up into the unfathomable dofitbs of the 
“starry cliuter” on siunc gloriously illumined sum- 
mer night? At such moments there is an attempt on 
the part of the imagination to fill in the gaps wliere 
the discernment of our senses fails, and to spmn 
the untold distances over which our limited powers 
are im:om|)etent to carry us. This exercise of the 
imagination is for some reason felt as a pleasur- 
able experience. 

But the feeling oi wonder is onW a fitot and very 
rude step in the journey which the individual and 
society have traveled to reach the vwtage ground 
of modern scientific attainment. If there is a cer- 
tain pleasure associated with a mere feeling of 
unsatisfied wonder, a new seat is added to to« 
situation if through one circumstance on another ta 
corner of the veil is lifted, and a gleam of under- 
standing lights up our mental sight to a eompre-, 
hension of the phenomenon that at first merely ayr/Si 
us. In one form this is pre-eminently the plearorc 
of the younger student of sciqnoc, whese perKwai' 
knowledge can as yet be readily extended by the 
comparatively easy means of imparting to him th«> 
knowledge gained by others. 

As the ttodent laatuns, he may pass more^ lfM* ' 
imjierceptibly faito the neact *ta^ of davelcjwMmtx'! 
and taste of tlw pkksurc which comes of tofi ''dV 
covery of new tri|Ui8 by .his«w« effort Th6 llnW> 
when ho passes into this ^ape can not .l 
cisdy deflitod, II yriH racy ja great defiF" 
individual:' Sowil, »tw ,, 

/ected toward the dereiujmwnt of 
in this direction, will ha^ly do more titan a| W 
best add more or l«i*,ulderial to our “tritlea of Rok 
. ural constants.’' In athert toe^ radril of H 

deeply Ingndiied. They 
oonW»wti«»to^li«5#i»e 
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also .toe deeper aatiafaetlon wWch aprian* IfcW.to* 
etmaoipasness of aecvieei vtfliderpd and priittQto fan- 
stowed upon the world st brfp. 

There is otlll another phase itt toieotifie pwtgHM, 
whether we think of the individuel or yf 1$$ «»«- 
munity, wWch brings- Its own plewue: The sonse irf 
mastery over nature that fi^wa upon nmemm 
application of scientifie knowledge to till filftoer- 
ance of human welfare. . A James TYatt tetohas us 
to wield a new weapon in our aggressire warfare for 
the conquest of the world by mm). A Pastonr gives 
into our hand the means of defense to ward Ott the 
last remainiim enemies of maakiiid-— foes whioh have 
bailed ns so long, not through their strength or over- 
powering dimensiaiu, but through their very elusive 
minuteness. Who toall say which is our greater 
debt, toe one we owe to James Watt, or that due to 
Pasteur, and which the greater joy — that of the 
engineer adding to our means of gaining Wealth, or 
of the devoted physician and pioneer of medical 
seience, ministering to tlie health of nations? 

Many are the fascinations of scieime, even to him 
who is content to look on wliilc otiirrs toil and wor- 
ship at her shrine. Greater, and indeed overwhelm- 
ing, must be her hold on him who, witli the hand 
of the expert, and the mind of the genius, explores 
new regions, and brinu.'i hack from his excursions to 
his fellowmen at borne the trophies of new truths 
wrested from nature's cypher reoord. 

New FWia in ATteHon 

T he progress bring made in aviation this year 
appears to be as rapid os during 1B10. Cur- 
tiss has perfected his aeroplane so that lie can 
start and alight on land or water at will, thus leav- 
ing nothing furtlier to be aooomplished in the fun- 
damentals of dynamic flight. Wireless messages 
have been transmitted from on aeroplane in flight 
and received by land stations 40 miles away, while 
early this month McCurdy's biplane, at a height of 
1 .900 feet above Palm Beach, Florida, was ' able 
to catch messages from Key West, and even from 
a steamship leaving Panama, that is, over distances 
as great as 1,000 miles, and this despite the faet 
that toe wireless operator was provided merely with 
a makeshift headpiece of towels to bind the re- 
ceivers to his cars and protect him from the noise 
of the umnuffled motor. Thus, if ever a transatlantic 
aeroplane becomes a reality, its aviator may be in 
touch with both New York and Paris during hi* trip 
across. As for long-distance communication by 
wirelSss, messages are now being regularly sent from 
Glace Bay, Nova Scotia, to the Eiffel tower at Paris, 
and tlie Hertsian waves have been transmitted and 
received successfully in the opposite direction. 

As for performances at flying, several spectacu- 
lar and astonishing flif^ts have been made during 
fihe month. The first of tlicse was on March 
8rd, when Lieut. B. D. Fonlois aud Philip Par- 
maiee fiew from Laredo, Texas, to Eag^e Pass — 
a distance of 116 miles — without a stop, at the rate 
of 94.89 miles an hour. They carried rations tor 
several days and made the flight for sccniting pur- 
poses like those of actual warfare. During the en- 
tire trip they were in wireless communicatian with 
various land stations. Two days later Lieutenant 
Bague, of the Fourth Algerian Rifles, in an attempt 
to fly aoresi the Mediterranean via Corsica and iSar-,^ 
dinki» lost' hk way but filwlly alighted safely on Gor^ 
‘gi^,,a sinalTariMded isle brtween Corsica aoA 
h^n. . ko < 60 turoli 126 miles straight-line dMwnee^ 
sdlioito .tiie sen while %iiig for several hoa»s(> M his 
Blkdotintoiwi^iuio. The aetosj dUtonee tramsed 
.wes nittth gitonter, for the aviator loat his.sf«F 
only toanffed to make Gorgona into bafoto hif fuel 
''flMcsmie'n;^nstod.\ ' ' 

ilihe 'Ihm iwent great flight ooeurtod on die 
jaStosd» eampetition for Ihe apoohrin MklbeUn 
^ Ur a flight sriih a palsel^F!r Itom 
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1 en«d by the acquisition of a n«w submersible "Kob- 
»«.** Tbis ressel is of the '‘Oermanla" typo, evolved 
wd devetopod by Fried. Krupp A. Q., the eminent Oer- 
nan anaament manufacturer and naval bul'dcr, 
rhlch has now become the standard class of sub- 
ntarine In the imperial German navy. In tact, the 
*Kohben“ may be conaidered the latest development In 
diie Krupp submersible, and is not only powerful, but 
poaaaasn many intereating features. The re<ient trials 
Of the oraft have aroused keen Interest among Euro- 
pean naval clrcleit. owing to her striking seagoing 
qualities and general technical perfedVlon The Krupp 
firm have always considered the '‘diving” boat to be 
the most eAoleut form of submarine, and it may be 
mentioned that their contentions as to its oil round 
superiority are upheld by the German goverumeut 
naval authorities, for there were twelve Bubmerslblcs 
fitted for service on the high seas in the Imperial 
navy at the end of Ifilo, which on account of their 
speed and endurance are suited to all the conditions 
of modem war 

The "Kobben" was built at the Germania yards of 
Kiel, and measures 139 feet in length, with a beam of 
18 feet SKi inches, and a draught of 13 feet C Inches. 
The displacement on the surface la 325'^ tons, and 

when aubmerged 280% tons. 

The veeael la provided with 
two bulls. The outer has 
the lines of a torpedo boat, 
whteh with the high free- 
board and superstructure 
serve to render the boat ex- 
tremely seaworthy. The 
inner hull is divided into 
three longitudinal sections, 
being built up of three 
circular welded sections 
hotted together. This shell 
Is of euffleiont strength 
to enable the craft to 
withstand safely a water 
pressure equivalent to a 
sea .depth of 295% 
feet. The space between 
the outer and inner 
bulls is subdirlded Into a . 
number of watertight com- 
partments, which contribute I 
greatly to the safety of the 
vessel, since a number of 
those may be punctured 
without endangering float- 
ability. The water ballast, 
oil, and gasoline tanks arc 
also carried In this space. 

The engine room, con- 
taining the propelling and 
auxlliasjr. machinery, la 
jilBcsd aft, together with a 
portion of the aorumntator 
battery. Surface propulsion 
Is effected by two sets of 
four*eyltn4er, vertical,*' 

SaaoUM motors, developing 
bn bfgregate of 440 horae- 
pobwr, whOe when traveb 
lOf mbttsrsed 1^0 el^trie 
ipnbMw 4i«»4ioptng ^ 

hots be^ee. 'the 
vt m 'bMondwry > 

^ «<• '< 


The “ Kobben ” running at 12 knots on the eurfece. 

boat. The conning tower, built up of light plating, 
has a ship-shaped form, for the purpose of minimizing 
resistance when the craft Is traveling submerged. In 
the bow are the second section of the electrical ac- 
cumulators and the torpedo tube room and gear. There 
are two torpedo tubes carried In the bow, while on 
the deck, aft, mounted on a bridge, ta a third tube 

The diving rudders are mounted In pairs, one on 
either side, fore and aft, with an ordinary vertical 
rudder at the stern for lateral steering Each motor 
set drives a reversible propeller. The accommodation 
for the navigating officers Is In the conning tower, 
while the quarters of the crew of ten men are In the 
bow, as is also the galley. 

In the l,Ake types of the Oermanla class of submersl 
bles, I>l“Bel engines, using heavy oil In preference to 
the more volatile and Inflammable gasoline, are used 
These motors develop from 200 to 220 horse-power 
For underwater navigation the usual electric motors 
are utilized. The heavier oil engines arc useful in 
those seas where the lighter fuel Is unobtainable The 
“Kobben," however. Is adapted to gasoline, which Is 
more easily secured In Norway. The surface speed of 
the boat Is twelve knots iter hour, and she can make 
nine knots per hour submerged The radius of aetion 
on the surface at the reduced s|M*ed of nine knots Is 
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flw lN«t aiNidh idtli muting tqwer pwilally submetfad. 
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l,4r>0 mllcH. while submerged It Is 45 miles at the 
speed of 6.5 knots per hour 
Special arrangements have been made to secure 
an adequate ventilation of the Interior of the boat. 
IJiirIng surface operations the air is drawn In from 
outside. When traveling subtiterged, the heated at- 
mosphere of the engine, and the exhaled air of the 
crew, is drawn off through ventilators which pass it 
through various filtering, oxygenating and cooling 
devlees, after which It Is relumed to the Interior. 
By (his means it Is istsslhle for the craft to remain 
under water for twenty-four hours at a time without 
the crew experiencing any Inconvenience or difficulty 
In breathing The electric accumulator compartntents 
are hermetically sealed so as to prevent escape of 
IMiisonouH gases into the Interior, and to prevent the 
spilling of the conlents through the rolling and pitch- 
ing of the boat when diving Two |a>rlscope8 are 
carried, the lubes of which arc each 16% feet in 
length, which permits the craft to be navigated at a 
dejtth where it Is secure from the Are of projectiles. 

Various safety appliances are fitted to prevent the 
vessel being placed horit <lv combat either by hostile 
Are or accident The water ballast tanks can he emp- 
tied of water and charged with compressed air 
very rapidly, there Itelng a reservoir of 123% 
cubic feet capacity eon- 
sianlly maintained under 
high pressure for this pur- 
pose In order to faclll- 
late the sa’viiig of the ves- 
sel, the outer hull is fur- 
nished with a nuinher of 
shackles, to which the 
hawsers of the salvaging 
appliances can be attached 
for raising ihe craft to the 
surface 

A telephone wire is also 
carried w-hereby communi- 
cation with the interior of 
the submarine from the 
surface i an lie maintained. 
The outer end of this lino 
is attached to H buoy w'hlch 
can bo released automati- 
cally 

After the "Kobben” had 
completed the builder's 
trials it was dispntehed to 
Horten, the Norwegian 
naval base, under Its ow'n 
power In the tourse 'of 
this Journey it was decided 
to carry nut a deep water 
test In the Baltic, and the 
vessel was sunk to a depth 
of 164 feet, where It re- 
matn(>d for two hours. Sub- 
sequent examination showed 
that the ' water pressure 
had produced no peiinanent 
deformation of the hull 
Among the manv tests to 
which the “Kobben” has 
since boon subjected were a 
series of trials in fbe open 
sea, during a stmng south- 
erly gale Several surface 
runs were made to prove 
the seagoing iiualltles of 
the boat Afterward a 
number of trips were made 
at varying depths up to 46 
feet to ascertain the effect 
of wave action upon the 
at(‘erlng qualities of the 
Iwat These tests. It haa 
been stated, were eminently 
»uc«aa4tul, 




Life-Savers for Aviatqra 

Two New Paradiutes Invented in feanee 


V 


W HATEVER perfection may be reaerved tor the 
future, at the preoout stage In the development 
of the new art of flying the aviator takes bis life In 
his hands every time he rises aloft In hla aeroplane. 
Efforts to secure greater safety may take two different 
directions We may strive to prevent a cataatrctpbe 
or, despairing of entirely eliminating all aocideots, 
we may look for means which shall afford protection 
to the aviator in an emergency It would seeai;,gioBt 
logical, and Indeed In keeping with accepted prao- 
lice in other pursuits involving life risks, to pay at- 
tention to both tfacso aspects of the problem. Among 
lifesaving appliances recently brought out for avi- 
ators' use there are two which seem to deserve special 
notice, namely, the Esnault Pelterie safety belt and 
paraihiite. and the apparatus recently pui to the teat 
by Hcrvleu at the Eiffel Tower In Paris, the Eanault- 
Pelterlo safety belt not only protects the aviator from 
shock, but also prevents him from being thrown out 
of the machine. In addition, this belt may be con- 
nected by elastic bands to a parachute, so that In case 
of accident the aviator, by pulling a rip cord, can 
open the parachute and float auapended from It by 
means of the belt, which is not tight enough to In- 
terfere with hts movements. The apparatus Is il- 
lustrated In the accompanying dls^rams, of which 
Fig, I shows the belt attached directly to the frame 
of the aeroplane without a parachute Fig. 2 shows 
the combination of the parachute with the belt. Fig. 
3 gives a view of the entire apparatus at the moment 
after the rip cord has been pulled, and Pig. 4 shows 
the aviator suapended from the parachute 
The belt Is composed of two curved portions A B 
which can be connected by a pin at P and are attached 
to the straps a b passing through the buckles I) E 
India rubber bands FO connect these buckles to eyes 
H I oti the frame of the aeroplane. In order to put on 
the belt 11 Is only necessary to draw out the pin P, 
separaU' the parts A and Jl. pass tbum arotind the 
waist and connect them again by inserting the pin 
Wh«'n the belt Is designed to be combined with the 
parachute It forms a closed girdle about the aviator's 
body, as shown Ifl Pig. 2. and Is connected by India 
rubber bands FO to two buckles J attached by the 
cords K to the parachute L The apex of the para- 
chute is held by a spring clamp V, and its folds are 
encircled by a glued band of cloth Jf. The edge of 
the parachute carries a ateel wire c, which folds In 
such a manner that the mouth remains slightly open. 
The top of the band V is attached to a cord O con- 
nected with the, link F, the other end of which Is at 


tached to an India rubb«r baBd or a spring Q, 

Is faauned to the cbMtls at H. The oorda B of fiM 
parachute aie attached at P to the corda S* 
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Figs. 1. 2 and 4.-lhe Esnanlt-Paltaria MCsty halt 
and ponehata. 
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hobk V- Than he lets f» tlw laMd; d 

bMMl % In' virtue of tts ^elggtldttai;’ dhiwtd'lmi . - - 

tlw hold whleit eui» or , 

owuth df'tbe gaiigohute.|s.;|h4M;d9M»« ' 

eatwg,_ expaods the ilg|i«iiil«(Vttd\det|^ 
thp h,Q«fc if. The US-; 



Pig. S.— An eerr^ane provided with an BsneaU-Pdltarie 
penudiuto- 

cord 0 passes over one or more pulleys U, The ap- 
paratus Is operated as follows: When the aviator 
fears a fall be pulls the cord O and thus, by means 
of the rubber band 9, deuebes the buckle P from Its 


sHIob t (Fig. 8) and tl^ 
upwhrd 'an4 backw*hd , 

Is detaebed from the hohfc 
held by a lightly gtada to tpig 

by the pnll on the ooid tads 

bt^lf lifted from by 'tbd 

belt from the parachute. -M 

The eeoond device o| vHikh Wlum hi a 

parachute nf lomewhat l^culior imliMtig0t|4ttV<Malsa«d 
by M. Hervleu. ' 

One of oor Illustrations shotn wry dlMlr the 
mushroomehapod dUteaded ehvalope of the paiifMhute 
as It appeared at the teat reoently made la FarlA In 
the baokgtound ii seen the plUar of Uw iSiXlel Tower, 
from the Bret etory of whleh the devise woe launabed- 
BtlM another' view ehovm the paraiAota at a later 
stage in Its deeoent to the groupd. The paMdtager 
on thlB trtel trip— who, be It iald. came otit of the 
ordeal ujaacathed— was thO duhsmy shown ■anted on 
the fuselage in Fig. 7 of our llluatratlon. The inventor, 
M. Hervleu., la seen standing l» the .fonVrWnd «f 
this ploture. The arrangement of the paraOhuta on 
the fuselage of the aeroplane, whw folded up and 
not la operation, 'hi Indicated In Fig' B> ft will be seen 
that the apparatus collapses Into a flat paroel eon- 
talned In a kind of box or case, neatly atowsd away 
over the rear end of the fuselage. 

A later test of a 2<i/4-fQ0t parachute with a full- 
eised Bldriot monoplane body and a dummy weighing 
1C5 pounds, was very auccesefttt. After HufS-tlwn a 
second’s drOp, the parachute opened, end. wUle the 
body of the monoplane fell to the ground and waa 
bj^ken, the dummy landefl without shw k «nd at a 
■peed of not over T mkp an hdur.' ‘ * 

with ban beartngs kni dwighted with isi i 
Is H. Hervleu's latsntUm to develop an lyiitamatle 
paraohute for dirigibles H well as for aeropliatMla, the 
idea being that aa soon as the dirigible beoom^ de- 
flated, several parachutes will open and save the ear 
and pasaengera. The weight of the paMchntee used 
In the above experiments was only about 16 pounds. 

Tbs parachute has been the sabjset of mu^ eon- 
mtt $u.) 




The Automobile as an Advertiser 


A New Way of Attracting Attention 

By Arthur Buxton 

A tTrOMOBHoilS lor um Itt ftdvorttolnc ore being bate (161 Inches), narrow neck In front, porthole side travelers' convenience, porambuIatlnR the stevr^s, rr.d 

SBMldOirOd by nertAin budnesa establishments to openings, and general suggestion of a "long, low, the slogan of the company, “Kcepe hot, Kep,ia cold," 

SWTS a. doable purpoae; To advertise the product of rakish-looking craft." The big bottle-body Is of cast Is inscribed on the wheels. This car Is at the i)reB 

tho ■ oomponyi and to make deliveries to their cub- aluminium, ftnlahed Inside In mahogany and red ent time on tour throughout the Unit eU States, 

temfllll. morocco leather, and the car has a six-cylinder, 120- Another bottle car, often seen In the ilowniown busi- 

Tho VOettum bottle on wheels, shown In one of the horse-power engine, and coat, complete, about $16,000. ness district of New York city, serves to advertise a 

aeobmpanyintl UlUStratlonSi carries out very effectively The whole effect Is that of am exart reproduction of brand of writing ink The car Is a small runabout, 

the lines of a torpedO^type oar, with Its long wheel- the well-known heat-lnsulattng beverage bottle of the and Is used by the New York salesmen of th(' Ink 



The carve e< a hogs idane leads grsee and plgaancy TMe ear foUowa last vshlelcs to damonatrata that the A bottle ear nacd in advertiaing a brand of ink, 
te4hc bnek and ouMipy bf n fanthar eoaipany's ear. sates’ speed ie laigely beeed on pr^ndice. The big bottle serves as e storage recaptecle. 
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be free to pue eeroee State boundarlee, unhampered lodging, one of the trades abov 


br looal oheaka or regulatiou. 

If the foregoing be acoompllahed in theee early daye 


with a good high echool education. 

Knowing of the large circulation that your publlca- 


Of arlatlon, the troubleoome leeson of automobile tlon bae among drawing rooms and shops, master 
reglatratlon will bare aerved a useful purpose—tbe mechanics, and workmen, l hope that it may reach 


itta Wi'IW d^nUas: registration will bare served a useful purpose—tbe mechanics, and wo 

ffi g Uliind In thb Bnrenn of Cun' procludlng of dlSooltles In one phase of Interstate those who know of 


e deserving boys who would be 


matter before the largeet conjecture. W. R. H. Vbbt. Hoping that this will meet with your tnvor and 

In epder that the error herein aet Ithaca. N. Y. notloek I remain. Respectfully yours, 

I test bean told thnt this Wiluam Mellob, superintendent, 

krwt mvMlwltjr pf tbe dreadnought Hm ThaddnM Stewcna Industrial School Thaddeus stovens industrial school, 

battlertlpa mowitliw a lesa num. nave received from Mr. William Mellor a letter lancaster. Pa. 

Mr # vmlliSj 'torWi , to ‘the Shortw battle oolmm, waa ^htch we publlah below. Wo have much pleasure In 

Mst fadiiitoMd 'to 0W*» *»**• “ w* nwy. but i do giving pubiioity to this communication In our col- Why Not Uic the Moon to Drive a Machine? 

not teew ndmttwr thla |a correol. It la wldent from umne. Helping others to help themselves Is the best To the Editor of the Soik-vtikiii Amkkk an 

“ ^ phUanthropy, Even from the purely com- The writer of this letter lays claim to advancing no 

menV W ^ mBSUW « Prof* Tyndau, ooes not sub* merolel stondpolnt of public economy, such msasures new idea, but believes ho is possibly presenting old 

tmtd * riSunl ansle.** in n Into iMue of the aonsK- represent a moat paying inveatment, making good ideas In a new light. The object being to divert a por- 


t yon tbo toUowlna— the commeroe, the extent of which te only a matter of glad to avail themselves of just such advantages. 


conjecture. 
Ithaca, N. Y. 


Hm ThaddnM Ettswsns Industrial School 

We have received from Mr. William Mellor a letter 


To the Editor of the Soik-ntikiii Amkkk an 
The writer of this letter lays claim to advancing no 

r ■ , , ^ , 111 « <■ ■■ ' believes bo is possibly presenting old 

tmtd * TOUnl anfle."* in a into Imue of the SkinsK- represent a moat paying inveatment, making good ideas In a new light. The object being to divert a por- 

imo jfctoWtoair yod mention tao noofulneea of the oltlsena of pereons who would otherwise, often through tlon of a large amount of gray matter which is run- 

pro'fb'oallionsbto to focmtag a roMrte dlvtslon, which no fault of their own, be in danger of becoming a nlng to waste Into a channel where It may eventually 

eonU) bO snohed forward after the engatement of the charge and a dead load upon the community. help turn the wheels of progress, 

more btorortttl dreednonghts irtth tbe enemy. Why We may add to the statements made by Mr. Mellor Reference Is made to the Immense amount of menUl 
not nl|Votoito more vigorous tutlcat Place the “anti* in his letter, that, according to a circular Issued by effort expended on perpetual motion machines. My 

ouawd** bOttleehlps to the front when the battle U the Industrial School, admission of new scholare is understanding of such a machine is one which gets Its 


joined* and lot ' impetus from some 

thoto roddoe tM 40 satlMUA* - SsauiM. fw-za-eMM^eocA) natural force which 

mo|«f« dread. . ^ a a fc ‘S *o«-fver active. 

noHgfcto and «tMr- ^ — — - — ~ ^ i ^ J it Is well known 

dreadbooilita 

I V \ \\ \TT n T I I T T T / n / / / I gfcat many 

the onemy toa V\\\\\l ' \ \ \ I \ /// / machines 

condition oompel- VV \ \\ \1 \ ill//// ////' founded on the 

Itng them to eeefc \\\ \ \t\i \ \ ill///i////l assumption that It 

their bone docM \\\\\t\\ \ / // // //////// i«>®*>ble for a 

for re|ialr, and V \A \W\\ \ \ \\^l ///!///// *’"** descending 

thm hrtag forward \ I I i // /h l/ /// / ^ 

your own dread* XxXwil Y \l Ik / //^/// a / another to develop 

nought Seat to \ l\\\r / /////// enough 

take eo mm a n d of m \\ \ \ * \ 1 I \ \ \ r // /f /// /^ / wriggle 

the Mi. ^ \\\ tt\l * \\ \ l\ \ // ^ / i // It / clnller 

Winwa PnooioR »\\\ri\l t \l ^ // fiS /// A / 

dgHimr, Ph.D. i I f Is I / / I / A* / plane to the upper; 

Wa^todton, D, 0. Vwil ^ Kiel/ if n / of / compU- 

*\\\b \ I l\ I 1^ J / / /^ / /! / /f / c a t e d efforts ap- 

UMldnrurtfce I / & / 1/ ' pearlng like at- 

\i\ \ \\ l I i If I ////// / /l t tempts to sneak 

\ V. \ 1 I h // r // /l / L the ball up with* 

To tbe Idl tor o f \ \\\ 1 //\/ / // /// /// K attraction 

tbo Sonentmo v\\\\\ llll / // // // A gravity catch- 

AimOAH; \\\\v\\ ll‘l\l/ ////// /^ ot it As 

Wulo' «• \ \ \ \ \ I \L/ ///// /l 3 gravity has never 

<WtoiW» of the \ \ \ \ \ ra \ \ Im / / / H A as yet been caught 

aerOplaao aen \\\\\P' III ////// / * /A* napping, up to the 

meana of looomo* \\\\\1 ^ I I I I A* /// // H m present time there 

tton, tad the Arm \ \ \ \\ \ // / /kk/ / / / / K 3 *’®®“ 

belief of aome of \\\\\iN//// Aa// / / li V cessful machinee 

our legWatora In \\\\\ !////%/// IS K recorded, 

vant llteroaaes to WWW W ! / //k/ / If r 

the number of , W\\\ im I / 1 f^/ I ' not the only force 

thsM vrtlolee to WWll WITH ////b K / ’»'blch is forever 

the near future. 1# WWU ////nv/Zv t /# / The attrao- 

already leading to WWll I //J//// \\ // / l'®" “f too moon 

the enactment of \\\\U luljl Ij^/ l® / / for everything on 

Btatntw relating to \\\\\l \\\ ////)C \ I / this earth is Just 

their regietratton U\\\\ j /////// \ \ I / *0 »^~/SVOom^-aO‘/4‘’0mHr as unremitting, 

and regnlatloo. Mil jj lJMl \ \ / a with the great dls- 

Bllta pertaining to Mil lljfllffM \ \ / / JT tiUAs - ^'foo advantage that It 

aeropjaaoi have m ' \ . / ' i— ■— matsF— ~ is not so anprecl- 

been pMparad both WW^ \\ // oble. and with the 

in Conneetteat and \\// great advantoge 

Caittorntoi that to W that it acu from 

the laftor Stale w— ae m » Ti* ff iwr * T different directions 

even tpeoltylng the a M ~’~9 B i at different times, 

light! to be M*'' wtv dw aygb An Immense pend- 

rled. (Itoe Aero* I ulun would oscll- 

nanMM M air oh, " - accordance 

' Ibll) Diagram of an eagagoment at t^gW yards h rt w e sa dve saper-drsadoonghts carrying Sfty 12-taich gnna and with tbe position 

Ybb aofoplaad twenty pvmdreadaenidits with sighty 12*toeh guns. of the moon, but it 

will dOibtiOH be would have to be 

capaWo <«t i p pe d ! tar egoeedlng the road speed of tbe made In April, an examination for admieeion being boused on account of wind currents, and I never 
antomdblifai; 'li^ to it fw this reason, as well as the held about tour months previous to this period. The found in my astronomy a formula for computing how 

totototohH^ «r mafUng the Illimitable aerial high* subjects are reading, writing, arithmetic, geography, many milee high tbe building would have to be in 

boaadarlae will be deftnito only so tor as United Statee history, and oompoettlon. FOr further order tor the movement to be visible to the naked 

tosp nm DtolbmMitoalto oridpal* btote regulation of particulars address tbe eohooi. eye. But given such a building and such a iicndu- 

tha/bSMlplasto iMnti a far grtolter' nuisance, and leads Mr. Mellor writes: lam, a machine, deriving Its Impetus from this pendu- 

to“Ml|^';p»«W toopntoaletteA tbmt' ttoee to* Stote con- To the Editor of the Bomwrrno Awxrtoan: lum and storing enough energy to keep it aoing dur- 

tbe trwntor of which to fed* We are suheoriben to your valuable Journal, and I ing the time the pendulum would bo comparativoly 


Aa nw^feaSiuutpbr aeMs«U*«- g«* 
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sat at t^gW yards h rt w e ea dve saper-dreadnonghts carrying Afty U-inch gnns and 
twenty pvmdreadae«id>ts with eighty 12*toeh guns. 


capaWs <«( Mpedi tar enpeedlng the road speed of tbe made In April, an examination for admission being housed 
antompblto; to it fw this reason, as well as the held about tour months previous to this period. The found i 


tosr m DPliMltotoalto avldpnl* State regnlatlon of 
tha/lMpptoim stortti A far arimter' nuisance, and leads 

toopAtonleneA tbsstt’ does to* State con- To the Editor of the Bomwrrno Awxrtoan: lum and storing enough energy to keop it ({"ing dur- 

ttpil lifjlto tbe trwntor of which to fed* We sre suhsoriben to your valuable Journal, and I ing the time the pendulum would bo comparativoly 

•Itol M mnob thought and at* have thought that you mltflt find H conventeut at rest, would be as truly a perpetual motion machine 

twittoli J ,'to MsBI^ ’ mglbbon of the automobile throuri» the medium of tU columns to bring our school ns If It derived Its energy from gra vii v 

ttato toe State has to the noUoe of poor boys to tbs Stole of Penneyl- Nature has furnished us with sovcrai groat pendu- 

Utobsa-toss ter soreptoee vanUu lums In the oceans. A machine attached to these 

sy Mwtfl upon a dami^ttg The Thaddeus Stevens Industrial School Is located iwndultuns, which shall store onough energy to keep 
.SmiM ' to the city 6f lanoester to Lancaster County. It Is going while tbe tides are at rest, cannot possibly be 

' , ; jjpr jogf 'Hi fiy i deetA is uu* angaied to teaching the following trades: Brick* dlsqualtllcd as a perpetual motion machine merely be- 

MBill' ''totoillto' fMAb to< bn adjsaent' Itotog. «ai9eatorli«, pattarnmaUng, and the machine cause Mtnre furnished us the pendulums. The men 

‘ ‘'"T lTW»dto!»«e to irode. Boys to he admitted mast be 16 to 18 years of who sif' attempting to harness the tides are really ex* 




Mb, toe State bos to the noUoe of peer boys to tbe State of Pennsyl* Nature has furnished us with sovcrni groat pendu* 
tes tor saroptoro vanUu lums in the oceans. A machine attached to these 

npen a damtonud The Thaddeus Stevens Industrial School Is located iwndultuns, which shall store enough energy to keep 
to the city 6 f lanoester to Lnnoaster County. It Is going while tbe tides are at rest, cannot possibly be 

if Units, as now angaied to teaching the following trades: Brick* dlsqualtlled as a perpetual motion machine merely be- 

]n bn adjsaent Itotog. eaipenterlito, pattarnmaUng, and the machine cause Mbure furnished us the pendulums. The men 

Of to irode. Boys to he admitted mast be 16 to 18 years of who sif attempting to harness the tides are really ex* 

h.ls(i to bb, to $11 agSk having a smnnMm sohool education, of good moral perlmsntlng with perpetual motion machines. Those 


tosraoter, and regMlng to this State. 


toventors who are experimenting with perpetual mo* 


fupr orphsu hoys have the preference In the choice tloa would do well to devote their energies to mak* 




«| ^idmisiltoA Tbe omMwe will rauttlre three years, 
duvtos wbtoh time they are ttven ototbtog, board, 


tPg practical use of something which we have. 
Amsterdam, N. 7. A. F. 
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The Largest Hydraulic Turbin^ in i 

The White River Hy4r«tlhc ^ 


T WENTY.FIVS miles southeast of Brnttle and tea 
miles east of Tacoma there Is a ridge which rises 
very abruptly to a height of about 600 feet. Beyond 
this ridge and stretching away eastward to the White 
River there is a high and slightly ahelving plateau. 
I.Ake Tapps, a large natural basin. Is located on this 
plateau less than two miles from the western baoe and 
some 440 feet above it. 

The present development takes advantage of this 
remarkable situation by diverting the waters of the 
White River at a point eleven miles distant, conduct- 
ing them northwesterly atiross the pigteau and stor- 
ing them in Lake Tapps, from which, means of a 
tunnel through the western ridge and penstooka on 
the western slope, they will be dlsobarged down to the 
power house In the valley. An immense volume of 
water will bo stored. The water above the outlet 
gates, that is to say. the water that could be drawn 
off to generate power, would cover a square mile to a 
depth of 100 test This great reaerve will give the 
White Blver plant the unique distinction among large 
developmentH of the country of being able to operate 
at a capacity of 35,000 horse-imwer for an entire 
month independent of inflow, and allowing for aeep- 
age and evaporation. 

In addition to Lake Tapps, with Its ultimate area of 

3.000 acres, there will be five basins impounding water 
at points along Its course from the White River to 
Lake Tappa. The White River drops away to the 
northwest from the point of Intake, and a series of flat 
benchea some two miles long is formed along the brow 
of the plateau Embankments all along the north or 
valley aide of theas benchea will transform them Into 
a chain of four basins, the points of laud which separ- 
ate them being cut by canals. The weaternmost of 
these basins is being connected with l«ke Tapps by 


Ry'.Bkrrett 

a flVMalts oangl Whldi, at a point giiiir tta' iCgi^. 
paaaea through ga opea vaQsr betweap 
over one-quarter Brito long and dfiO tset 
ing the fifth auSlItory atoiraie haain. 

Just before entering thta basin there is a tgll of 
90 feet In a distance of one and one-half ultea, male- 
tng poaelbto an auxiliary development here of 8,600 
horae-power at comparatively small expense should It 
be desired In the future. 

To complete the ends at the waterway, of which elm- 
ply the central portion has been deaerihed. the»e is a 
Umber flume and wood-Uqed eangl 1.1 mllee tong kt 
the upper end conneoUng the intake with the chain 
of baatna, while at the lower end there to a S.OOO-Coct 
canal and a 8,0004oot tunnel connecting Lake TappS 
with the pipe Hnea on the elope above the power houee, 
The pipe Itnea are SJOO feet tong and lie on a elope 
of one foot in five. 

While preliminary work on the development ivaa 
dona In April and May. actual excavation wn not be- 
gun till well into June. Nevertheleea, bn January lat 

730,000 yarda of earth had been removed. This waa 
the work of live steam shoveia and rapraaents an aver- 
age output of a train of standard railroad cars over a 
mile long each day for six days every week since the 
excavation was begun. These figures are dllBcUlt to 
comprehend, but they mean a total of eome 86,000 car- 
loads. or a solid train 170 milea la length. The 780,- 
000 yards is more than half the total excavation, 
which will be about 1,300,000 yards, and ahowe in gen- 
eral what progreea baa been made. 

Among the other things already done that do not, 
show in the statement of earth removed or embank- 
ments made, ere the following; The mein dam and 
piling for wing wall; about 85,000 yards of concreting 
at the headworks; aome 8,000 feet of twelve-foot tunnel ; 


' «bii:d ^ ;«if , 

'4^00 wumtu,' flutte, 

ttrid'-enurttim otrie i(^.oo^ pb tbs 

loib- ' It irtn-he reattireri;g,qiri':]k'1l!ilw\#'M 
feint, Whtiili Iirmii4 Mild' 'r|We-fobt.iddiibi|ai;l^^ 
IBC from aoattto to Ne« rbfk. • h, 

Thwe wM atoo exteoqivb jHreUnilt^ir irfritk;, 11 ) 1 ^ IB 
point of time coaaumed wag ehArved aiAM p 
at the outlet, but which pervss the Ib^ ,ite ,utoy 
through, so it should he '4b44«t6i4,|ii!tb p'!|U|i|jt;.b,^4ote 
ang dlsti^bhtsd over the wIiglA P«^ <4 
Thto wbrli Inclugea tH mltse.of gtandaiil''j||M 
spura ooaBMtlng wi^ tee '00/^ \t 

tee imwer house and at tho heiABrorlte llf^Jteiludaa 
nsar the power houee g permoasnt incUne oate- 

balf mile huig equipped With a large eleolf to lip|et .titet 
hauto up the atandard gage fVel|dit earn png 'illMrir hanei- 
eat loads with ease. The hoist raeMve*.«an«a| offinr a 
9.800 voH line from a construction quhotiM^on.aMr the 
power bouse site, which contains 8,200 kilowatt trana- 
formers. The transmission line continues on to Lake 
Tapps where it supplies the sawmill, and now is coming 
into additional use for the coastrueUon of the power 
house itself, a motor driven double centrifugal pump 
being installed at Lake Tapps with a 13-lnoh pips line 

7,000 feet long over the ridge for hydraulically Mcava^ 
lag t^e foundations and for supplying water to tee 
gravel waabera. 

The main equipment of the posrpr hiiWlfo' 
ordered, It will eonalst of tvsb'18,0M h«PHfotoir,«in- 
gle rnnner, double dtsohaifo, ^tnrlfiBea, 

each obupled to a 10,000 K. T. A, g^OOO^VoH gspioniriar. 
Thero wRl he two hanke of tronatoruiafa atewteg tea 
ourrent Up to 60,000 volts tor tranamfoste, ^ 


Christening the “Suchard’’' 

The Airship Which is to Essay a Transatlantic Crossing in the Trade Winds 


By Carl Dtenstbach 


O N Tebruary 16th, Joseph Brucker's airship 
"Buchard,” destlnsd for the transatlantic trade 
winds expedition, was solemnly christened by Prin- 
cess Henry of Prussia. The ceremony was olmost 
identical with the familiar scene at the launching of 
a steamer. But while the “flotation" of a eea-golng 
veeael le perfect at that stage, and its mechanical 
equipment quite rudimentary, exactly the reverse 
was the case with the airabip. It was complete, 
but not quite ready to rise, being only partially in- 
flated. 

AM details were open to Inspection. The weights 
of the several parts are as follows; Envelope, 2860 
pounds; ballonette. 770 pounds; rigging, 440 pounds; 
belt to whlrh the suspension “crowsfeet" are attached, 
176 pounds; rudder and stsbllising planes, 440 pounds. 
The maneuvering gas valve has a diameter of 88t^ 
Inches; the two safety valves each of 29^ inches. 
The car (motorboat) Is suspended by foip-teen wire 
cables, each fastened to a system of seven "crows- 
feet," the typical Parseval suBiienelan. A quantity 
of 3,740 pounds of gasoline is carried In seven tanks in 
the bottom of the boat, and about 650 pounds of oil 
is taken along In cans. 

The propellers are of wood and measure 9.8 feet 
in diameter. They are mounted In a bearing frame 
built of seamless steel tubing The two 100 horse- 
power motors are placed In the rear In line with the 
keel, the |wo flywheels facing each other. They will be 
used only alternately during the trip, thus affording a 
strong guarantee of rcIlBbility They run at 1,000-1.200 
revolutions a minute. Imparting to the propellers, 
through chain gearing, a speed of 800-950 revoiutlohs 
a minute. The one engine can be coupled to the 
motorboat’s water propeller An enormous radiator 
Is placed above the transmission, between the 
motors. The blower for the air ballonette, driven by 
tranemieelon from either of the main engines or by 
e 4 horee-power donkey engine, or Sy hand, aucks 
its air terongh the radlktor. tens providing especially 
dRclent oeollog. 

The runway for yanking the envelope and the 
vnlvea is auapeoded dlreo(ly,'to the former by spectal 
tackle, in the Parseval style. Baoeath it the running 
weight la carried on a oalrie. Then hi n ripping 


panel that may prove hard to tear open after a trip 
of a week’s duration has hardened the glue, such 
panel being properly a device designed for the 
ephemeral "epherlcals.*’ 

There is an interesting plant for electric lighting, 
Including soarcbllghta current being eupplied by a 
storage battery that weighs 808 pounds, but of which 
110 pounds Is arranged to be dropped as ballaet after 
exhaustion. These batteries, as well as the moteoro- 
logical, nautical, and aeronautical instruments, are 
lent to the expeditioa free of charge. The water 
■preying device ie operated from the captain’s 
"bridge.’’ It can be easily and Inetantaaeously 
worked by band, epreading tee water In a tery thin 
film over the envelope. 

The ’’ecoope” for taking in water as baihwt are 
mode of sheet steel, each about 28 Inches long. Ow- 
ing to tholr flehllke shape they slip through the water 
with but little reeistanoe. After IlMlng through one 
of the four h^qs the aheil automatically turns arowad 
to allow the 'water to enter &rough the next hole, 
until the entire scoop Is full. A speofol h^ad of 
windlasa operates thsee aboops, which can be dropped 
through a dtstanoe of 500 feet. 

In some experiments recently carried out in tee 
Kiel harbor, in which an equilibrator of the Wellman 
type wne dragged behind a torpedo boat, the resistanoe 
of the ^iparatus was found to he quite excessive. 

’The problem of lenocbing tee motorboat On the 
ocean has been, worked out quite carefully, Ten at 
the euspensfon are coat loose in the air; thh 

four remaining oees nre ntt slipped nt the same in- 
stant by a special appaiwtus the moment the hMt 
touohea the water. 

On the oooaslOtt Of the christbnlng ceremenP 
interior of the Mg airship house at Kiel waa nti de^ ; 
rated with flags and pine branches. Nnofo -.wad 4||r<r . 
vtded by tee naval band of the flSmperoffo ' jAwlI ' 
"HOhenaoltorn.” Among the gnesta aoaentelSd/nrdiK \ 
Admlrnl Lahs, the BMsatators of the expeftliMlB/ 
Maydr .of tee Mfy of -Kfoi, other membM 
mnnleipal ceomil, tee faxsti foysrnnient AhtlMSlto* 
uid a! great nfoBber of niteal OSoers. FNIfiMlly 
Prince and Princess Henry of IPrnaMg gyrtiM, hif 
after euhsngint 'tea nsted 


richly decorated christening platform ereoted Ig front 
of the boat’s bow, just as is tee custom for Igttsiteing 
ships. Mayor Ltndemann, of Kiel, who is *100 presi- 
dent of tee Kiel eecUon of the BoOiety for Motor 
Aeronantlca. delivered the christening speech. He 
recalled the earUeet expeditions to America by water, 
first by tee Norsemen about A. D. 1000, and later by 
Ciolumbus some 400 years ago. After reviewing the 
progrecs of water navigation, he passed ort to apeak 
of tee present project, dwelling on the tact teat the 
idea which Mr. Bruoker b*d proitelmOd with un- 
wavering seal and unfllntelng courage, and at mmh 
personal saorlflee, had been taken ao Seri^ty by 
tee best aeronautleal and metMrotogksl tofoscto of 
his country, and had been materod by than mite *0 
much of tee proverbial Oerman thoroughnesi, tent >1C 
could not fail to finally convince even tho osht 
■keptlonl. 

He teen pnalsed the members of tee expedition for 
the ootnnge In their emviotione which th^ 
played, being prepared at groat personal rUk to prove ' 
tee oorraotneee of the underlying theorise and llto 
■elentlflc and praotloaL importance of . their '(lh|fi- 
He wished the enterprise euccess "lor hoMT of 
German rolenoe. German tenKWfbpeSS wd GfriniM 
akllLr* 'Then Prtnoees Henrp brohe n bottle nt chnm- 
pagne wdilnst the "Smriiard’s" bow, wt^h (hf TWds, 

"I christen thee with the name of 'lilMhav4.^g^: 
wish thOe a prosperovs voyage.” ^ 

Tho O^wnaony closed with some repmriii ^ lnf J>r., 
GiteS SwfoO. president of the expedftinih 
eheers for the KUeer, and the playing of the »ptt^ 
hjnsm by the iMpertal Band. , . 

fihMMifoJ fhiad. JhnMHnwIitaBte 

ronau 'la ^''n«ntito«f';,ih»'fiit^ 
iSr'teanfwr the feed'«na<-'#t^;itet-'gfinB'M 
^-*»foittie /:th. undertake sp<M. ensmfoiM' W 
^ hf. Sfhn'httoture , 

. '.tens 'hnsjs'flWsfo k ; 

8»fodnafo;;tp»|;:;.jidWiw^ 
oyAhnm.' tliesesNiMB' df. nv<fii|Ni{(y' 

;«er,'4h#..gw«nso of 

k < , ‘ vs ’ '^h 
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New York’s Automd^ile ) 

Another Stq) Towtttd ^ HetteiieDt 
By* iI«Hbett T» Wads 




V V ratun rolled out of the doors of the roimir shops 
of the Now York Pire Department recently. It was 
quite evident that automobile equipment for fire pro* 
tectton was llrnily establtshed and had passed any 
experimental ataae. On this occasion were shown 
the new motor-driven steam fire enBtae, the remark- 
able water tower recently desortbed tn these eot 
umns, two large tlsfr automobtta aose tasdert tor the 
high prmaure service, a small stae automobile hose 
tender, and two supply wagons trhldl can he used 
at large flres to transjmrt ooal from die. fuel depote 
to the engines at work. All of these were in active 
operation, and not only did they exhibit greater speed 
and iMtwer than horse-drawn apparatua, but records 
and tests of apparatus airsady In ose had dsmon* 
strated their economy of maintenance and operation, 
the saving being In most cases sufficient to pay the 
cost of new apparatus within a period of fonr or five 
years at the most. 

With nwch of this apparatus~the"readerB of the 
fi('iKNTii-ur»MKnirAN BFo now famlllsr, with the excep- 
tion of the new gasoline propelled steam Are engine 
which Is attracting the widest attention. Its recent 
trial waa watched by representatives of many cities, 
one engineer being sent to New York from I.<08 Angelea 
for that purpose. 

It must be lecalled that the Are engine la essen- 
tial In New York in districts where there Is no high 
pressure service sufficient to send a stream of water 
from a hose nozile to the top of the highest build- 
ings. As It will be many years before such a system 
of Independent mains and hydrants will be Installed 
in largo cities, it la still necessary to develop Are 
cng'nos on the score of economy and efficiency. The 
Arst step In this motor a«e la to renoxs the horsea, 
which must be fed, shod, and ethsirwlee malBtBinnd 
whether the apparatus answers nfine or sttsie hondra^ . 


alarms « lifmr, ItetkhmiMMi; tbm Onttnig 
the borpsa It and la tl»tadk«g«b 

handle only a eectaia «el|Eht .yrlth thO poaaOMttlr^t 
a fall on snow or ley pavement, llnny raw^ «•» 




Fin Caausinieass Widdo at tlm atamiav wiMi «f 


steam' propelled Are engines were used and ahsm 
doaed,. Thoee iwesent at the recent triala tmailtott 
•ae igr two aacli machlnm aaad to ffiw into,. VbMt; 
' Fin Oepartmont which, «0laMto 

(il?o^',atoiiea„.poarIng 


aptod' dtitosid Iialbto W' ' 
sag, hut «hlg''tyim be 'inawm'bli^ toy 
milMtrha, oatd Ter]r,;tooonuy 'ted ^iMliF^'.toaiitea 
A 'imi 'Wteto tte «4' toll^w‘ ^ tea 

■mtm oouid Ito ;a<aiaMteiai|, te 
(tonpatod 4w]i;«te itoBa'»n''tojglwj , 

' Urn Bta*a> Ate angina tom"* 'tetot*' 

. ia,fMaato syatMte'to watep atepll’, Mg ted 

aai«Ma‘. 'titototoffite imdar 

tepsiBo to ''teat'" tt '«te» aflMato'ate^ to tte 

■' ' 

‘ andvaeatemg. "tten*- aotod te ’.atomd 

proteWte* ted' telatekV toao* 

- totte.itetotend tete'W- «gr a^tete te hm 
.jM#ak' to, ;VQmplng .amtotoato* *W* - W wm 
toot tn tte eaglm tor the Mew York Fine Depato 
, aani totoni: ta etur (UnstratioD with Omnnisslansr 
tnilda to tea giasiditowhesL A new aaeondtoN en- 
toga iHd rsaantly’ teen delivered to Ike depatomaat 
Da Igifldato tow had been exparfmeatlhg for several 
ItoM'to tela prohtem, made the jrropoato to thin the 
gtoMh tegtaw hack to their toinaaaiKter teote, toagthea 
tea iiitoto to toont and install a gatoltoa aoglim with 
tetoft'dteia to the rear wheela, Kothllto fia« toU to 
te ddtel fetolor and puatptng aagloa w«n ratatoad In 
toafo aWlftoal eendlthm, and Ite only lanovatton was 
ted hMtotonnato to tea motor and tea toogt toiaala— 
tHi man liotot to ana to ow Ptetograpte. under the 
'hateto ltd #'te toMad a tour<c]teader fourieyols eagtae 
atetetod' te ntom wlte vaivw tn the hand and n tong 
.ata(toa,'^ntea^ edJstetoPfo* nd''fefnte'iioraedtoter. 
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llWd Noises and How One Scientist Studies Them 

Dr. Marage's Wonderful Machine 


By Jacques Boyer 


4 ^ ilw pattoit hf»n sounds which the vibrations ot the esi 

' sRistinee. Or. Marage recently to the inner ear. This view is 


dmm are communicated which control the cirouliit 


'Uw Vaiii Aeadmuy of Sdences the 
Wtt Ms ItxMfy of these subieetive sounds. 


to the inner ear. This view is confirmed by experiment, other abnormal 
for the whistling sound U heard by a normal person In high frequency 
whom the stirrup has been displac^ by artificially dim- massage of the 


gpgnls awy be dtvWMl tiito thm cUssesi Kolses, Inishing the pressure in the middle ear. Thl 
I W9t4s or foost cries. Among the infrequency of the wMstUng sound in dec 

the. asbiiBt Is a .hissing or whistling sound by uleerstion which has produced a ftssui 


bsyood the' limit of the musical scab, 


d by experiment, other abnormal sounds (wl 
normal ^rson In high frequency currents) 1) 
’ artificially dim- massage of the head at tl 

This explains the temporal bones. Tills treni 

deafness caused trouble is of recent origin. 
Issurr connecting suit by the following the 


the middle ear with the external atmospliere. In this (exi-ept those due to displacei 
case the whistling sound could be produced only by the vasomotor troiihli-s) arc caused 


sHlIi^'tbe patient eonspaies to the hissing of gas escaping case the whistling sound could be produced only bv the 

a smaO 

MllMb the ifiiai- 

jitag «f the wind 
HMfer a door, or 
lln I soniid heard 
when the eat ie 
Mj^HSed to a tele> 
gnph pole. Then 
oosM) i« order of 
daewadng f r e • 
qiseiiey, the bbat- 
^ of the jMiise. 
the chirping of 
cridkats or deedas, 
the rustling of 
leavwa the crack' 
itaig mdses of the 
telephone, the 
measured tread of 
a troop of soldiers, 
and varions strange 
aoiMm which pa- 
tients bsve likened 
to the meeting of 
idllway trains un- 
der a roof on 
which heavy rabi 
wu falUng, the 
>omi>ting of a re> 
eeding cart, the 
sfanlMng of a paek 
Of cards, and the 
lelUng of thunder. 

' Itie musical 
sounds am less 
varied. The pa- 
tients teem to 
hiMr stelgh bells, . 

: electric bdls, ‘ 

' dtome, trumpets, 

O sg a n pipes, church 
feUfla (usually 
emdked) and the 
sengii of birds. 

Sehm patients 
. lanqr themselves in 


Idnib. #hUe oUKg| 
hear for nMntne 
tones which they 
hnww wy umO, 

but whi^ they 
cemot repeat. 

words nod vocal 
sminds constitute 
tke IMtd idM of 

, The patient beam 
^cccesdt of a, ftog 
iftllie.voadi scistidk 
nh and o), die 

cuckoo's note (oo), 
spoken words 
which are always 
fthe same but which 
cannok' be 'recalled, 
the sbeutB of an 
latoliated: meb. 
ote, 


I'or the treatment of the 
Icit are not affected by the 
: Marogr employs vibratory 
c level of the }>arielal and 
mciit IS siicvcssful wiicn the 
Dr Murage explains this rc- 
iry; TIk‘ abnormal sounds 
pcmeni of the stirrup or to 



Appttcntkai of Ugh-fraqueaey cOrrenta tar the cure of 
nhAaranllieBrinff of the iMlnmbent. 


Tresdment of subjective hhwiiig sounds by meana of low, 
BOBoroue vlbrntions. 


DR. MARAGE'8 WORK 


iiecnnsc the ele- 
ments of the nerve 
fibers and erntpr.s, 
like the filings in u 
n r II n 1 y eoherer, 
tiiaintaiii the eon- 
d II e t J n g position 
which they as- 
suDied when the 
sound of H real 
bell was last 
hearil Dr. Maragr 
mi now engaged 
ill ultra- micro- 
si'opie rrseiirehes 
designed to test 
tills theory He 
hopes to prove 
that solid partirirs 
of nerve tissue as- 
sume definite jw- 
sitions under the 
infliienre of sonor- 
ous vibrations, at 
least in the case 
of the lower ani- 
mals. The verlft* 
ration of Dr. Mar- 
age's theory, how- 
ever. i* not re- 
quired to establish 
the value of the 
simple methods of 
treatment devisetl 
by this eminent 
aorist. 

The Current 
Supplement 

IN the current 


markable article* 
on terhnieul sul>- 
jfcts, of most di- 
verse Interest. 
Thus, Mr. Preii’i 
C. Perkins con- 
tributes an article 
on an Rnglish 
water d.ynamome- 
ter for absorliing 
1,000-brMke horse- 
power. — Possen- 
grr transportation 
has devriojwd the 


the engineer for 
solution. Its dif- 
ficulties are very 
ably set forth In 
an article by Mr. 
.1 Vijnind Davies, 
under the title. 


Wr. vtikM! lU Iftbaf mutes, ISl were due to (tifrup being fixed in an abnormal position by the heal- "Constnictlon of a Itnpicl Transit Hailniud in Hela- 
.ut tfW uod fiU were caused by tng of tW wound, and this Kidom occurs. The treatment tkm to Uic Handling of Passimgrrs as Illustrated 
toe- auditory organs. None of of cases in which whistling is the only subjertive sound by the Hudson and Manhattan Hailroad."— Cement side- 

(jil. ' ilfclbii f "I*s> q i 'ci lll M i l by subjective sounds, and heard is suggested by the facts recounted above. In walk paving is admirably described by Mr. \ll>rrt Moyer, 

" ** nhieratiOT --j— * x,.. x . 


to suppress the whistling It is merely necessary to of the Cement Users’ 




ill those ousee, aesuikied the brinil tbe athmip gradnuBy back to its normal position. 
ito nf sea stoUs, the songs ThU result can b‘ accomptobed 1^ means of sonorous Ti- 


the songs This result can b.‘ accompfisbed 1^ means of sonorous vi- Did Car," tells how tbe wear due to use is niade good, 

brnttons of Small intensity which displace the stlrnyi by how old parts can be modernized, how an intermediate 

cent wvto free from tots thSn one thousand^ of a millimeter (l/itOOO tm). rlass of repairs, necesaitated I>y such things as sagging of 

eosnpMtoed only of ^r 'Uds purpose Dr. Marage employs syntbetle vowel the frame or axles, or bends in the steering ronneetions, 
whiStting uroiKniMmlcd swuids of inw pitch, produced by forcing Sir at low pies- may he remedied.— Modern srientifle researclt is discussed 

hosMP'M.jfhlstUhg, surc ihnnigh welldmown siren, whldi has alrepdyhecn by Sir William A. Tildrn— Tf you shouid wish to know 
fleljifaSiitt^ toom doSWbSd'to the Soarfraio Akwhiaw. .—x -x.- -x . _ ...... 


«t toe ' 


the sound of t^e pulse, assoeb 


the frame or axles, or bends in the steering ronneetions, 
may he remedied.— Modern seientifie rescareli is discussed 
by Sir William A. Tildrn — If you shouid wish to know 
Just what the weather whs doing on a particular morning 
St a particular sjiot on the l.Hn(l surface of the globe, tbe 




of 'the toanoes are about two in five tlmt you miild satisfy youi 


(d, hto^ methods of trsatmant are leqalred. By a curiosity by visiting a meteorologleal lilirary and cnnsult- 

fetv jMjmCnto^ of idtematlsg electric currents of very ing its files of daily weather maps. In an entertaining 

Me hljb (d'Aiynnvsl currents) to the cur, Dr. orttato entitled ‘I'ho World's Daily Weatlier Map," the 

ilbtoito- UW wUc^ several pattents of the drcutatbly Vtodte subject is popularly reviewed.— William T. Scrrlll 

of troubn U well « of the annoying sound. The curvrats JikpUlns the value of illuminating eugliteeiing to the com- 

'is Vomit by aeUag upon toe vasooMtor aento itorclal man. ^ 







Science in the Current Periodicalis , ' * 

' ’ , , 1. .-'..1,. (.O')" , 

In this Department the Reader will find Brief Abstracts of Interesting Aroeles 4i»peanilig in 

Periodicals at Hcane and Abroad / 


Newt firom Vcniu 


the same face to the ttu, ae the moon doea to the cnrrlea Wfth Jt etonds of in i|^d ^ t)|g 

earth, while the opposite bemiephere le expoeed to elniooBL of t&» 4«eort. Thee».4i>>f 


T he queetlon whether other planete than the earth eternal cold and darknen. Such a planet would evl^ aua'a ra)^ and thtti ibnulate • denae aM Oloodp , 

are Inhabited baa long Intereated aatronomera and dently not be habitable, Ittf the eurtaoe of the hemle> aphere. and (hey also appear pe itrai)fea. and , < , 
laymen We know that the earth la only a compara- phere turned toward the sun would be white hot and ;'Acoordln( to Lowall'a recent oboamatlonu UMmolMOi ; 
lively small member of the solar system, and that the the other hemisphere would be intensely cold. Svante our boauUtul neighbor planet mwt be no ItflUfM ill 

unWerae contains milUona of euns which are probably Arrhenius has pointed out that the plainly visible at- our sttU nearer neighbor, the nKKm» a&d for thA dhtto 

surrounded by planets Hence it appears very Improb- mosphere of Vemm affords evidence that the planet Is resson.” 

able that our little world is the only Inhabited planet not In this condition, for a permanent atmosphere can 

In the universe As we know nothing of the planets re- exist only on a planet which enloye a regular altema- i. ^ ^ 


able that our little world is the only Inhabited planet 
In the universe As we know nothing of the planets re- exlat only on a planet r 
volvlng about other suns, let us conftne our attention tion of day and night, 
to our own solar system. If a planet has a solid crust 
which has cooled to a moderate temperature, and an 
atmosphere similar to our own In ehemleal constltu- 
tloii. If water le found on Its surface, and If Its super- 
ficial or atmospheric temperature 
does not for any long period rlee ' 
above 100 deg F. or fall below — ao 
deg. F.. It poBsesses all conditions 
required for the maintenance of 
highly developed life, such as exists 
on earth. We know, Indeed, that 
living organisms possess a very 
groat power of adaptation to vary- 
ing conditions, but It will be safest 
to confine ourselves to the limits 
given above 

Mars and Venus are the only 
planets In the solar system which 
satisfy these conditions The gen- 
eral appearance and eonflguration 
of Mars are very similar to those 
of the earth, and some astronomers 
are inclined to believe that Mars la 
inhabited 

How Is it with Venus? asks a 
writer in Keektms r/niversaw, This 
nearest neighbor of ours, which, 
however, is 25,000,000 miles near- 
er the sun than wo are, and which 
performs its revolution around the 
aun In 224\ days, he tella ua. Is not 
BO accessible to observation as the 
exterior planets. "The sngulsr die 
tauce of Venus from the aun Is 
never very great. We see the planet 
now ae a bright evening star In the 
weat soon after sunset; sgsln as a 
morning star In the east before 
Bunriae. The wonderful brilliancy 
which makes this planet so beauti- 
ful Is an annoyance to the aatron- 
omer, as It masks the fine details 
of the surfade and. makes minute 
rtiidy very difficult. As the planet, 
furthermore, Is so near the horlson 
in the morning or evening that Its 
Image la distorted by refraction and 
obscured by base. It can only be 
obaerved at all satisfactorily In full 
daylight. Venus is nearly as large 
aa the earth and, as It is much near- 
er the sun. Its temperature must be 
higher than that of the earth. The 
average teniferature Is estimated to Krom Bwisnu Un 
be about 140 deg F Various phe- y 

nomena appear to Indlrate that the 
planet Is surrounded by a comparatively dense and 
cloudy atmosphere which, indeed. Is apparently seen 
as a luminous bordei, In the transits of Venus over the 
sun’s disk, which occur once or twice in a century 
This dense atmosphere strongly reflects the sun's rays 
and thus prevents the surface of the planet from at- 
taining a temperature too elevated for highly organ- 
ized life In addition to various pale and Indistinct 
markings, bright spots, which may possibly represent 
snow, have frequently been seen at the poles of Venus 
In conslderatloi of all these things the planet would 
be regarded as habitable, except for the mystery which 
still surrounds Its period of rotation 
"The rotation of a planet can be detected and meas- 
ured by following the movement of the markings upon 
Its surface. In this way we have learned that Mars 
routes on Its axis In 24% hours, and Jupiter In 9 
hours and 65 minutes. The markings of Venus, how- 
ever, are not sufficiently distinct to enable the time of 
rotation to be certainly determined. Somefastronom 
ere have deduced a period of about 24 hours; but 
others. Including Schiaparelli, have heed led to con- 
clude that the period of roUtton Is equal to tlu period 
of the revolution about the sun sod Is, therefore, shout 


"Very Interesting observations connected with this 
question have been made by the celebrated Amertcan 
astronomer, Perclval Lowell, who is an acknowledged 
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authority on the surfacee of the planete. Prom six the followtag uMd picture of future posethlUtlea et 

eteotrio power: 

"The applteatlon of power has 

been the fundamental factor In 
bringing about ^ oharaoterietlo 
oondltlonB of tho era In wbt<* we 
Uve. The steam vesMl and (he 
steam looomotlve, by revolutiools- 
Ing tranmortatian methods, made 
possible the present development of 
our country. It is the power of the 
steam engine or the water-wheel 
which has substituted the power 
loom for the hand loom, with all the 
marvelous results which have foh 
lowed. Similarly, throughout nearlf' 
every Industry, human muacls ig as 
longer the source of power, for no 
hand now directs and controla jms 
untiring and nnllmlted po«gr/^of 
grant engines. / 

"Had a Jules Verne •ongm to 
Imagine some universal servipt of 
mankind, he would well baft do- 
, plptpd -some ' magic nagsal j'wihleh 
would apply Nature’s foregs to 40 
man’s work: which could ^ke the 
energy of her hidden cofl, of tho 
air, or of her falling water, carry It 
by easy channels and wuae U to 
give the light of a million eandlSB, 
the power of a thousand men, or to 
move great loads faster than hones 
could travel, to produce heat with- 
out combustion, and to unlock chem- 
ical bonds and release new mater- 
ials. No such wonder was pictured 
by the tmagtnatlon of the seers of 
the past; and yet a subtle force 
which transcends the powers of the 
imaginattim is daily doing all theee 
things. First the toy. and long the 
mystery of the eotentist, electric 
power la now a familiar tool for the 
^ accomplishment of the work and the 
i Increase at the comfort and plsoa- 
ure of mankind. 

"During the twenty-flve years in 
which 1 have been Intlmatsly ih- 
tereeted In the electrical art, a 
development has been wltnsesed 

VSNUS, IN TOE IdGHT OF PROF. LOWELL’S TBBOB1S8 which has surpassed the most opti- 

mistic predictions. Bvan before 

months’ continuous observation at bis oboenratofy In that period there had been operated electric ara 
Flagstaff, Arizona, Lowell concludes tW Venus always lighting otroults of high voltage, extended over rather 


3 face toward tho eun. and aleo that the ap-. 


I, with the preoaure upon the wires of from 


parent high, dense and cloudy atmoaphere has no real 2,0h0 to 7,000 volta, which practically denumatrated 
existence. The appesrance of a strongly redectlng at- that considerable electric power oonld be obeaptf 
mosphere Is pi<oduced. In Lowell’s opinion, by streams transmitted It qiMiw could. he found to utjlllse safely 
of dust. The illuminated face of the planet muet be Ugh-voltage current for power smd light and 

Intensely hot, while the temperature of the oppoelte ifor other porptiseei but sudh means were npt then 


side of the hemisphere cannot be much above the a 


lute zero ( — 278 deg. C. 


hnown- U often happens, when somethhic Is fnentty 


-459 deg. F.) On the nesded tor Mr fmt purpose, that as a roautt at ji 


Illuminated aide, the, originally damp soil must pow lively by many of the enlstlag aead, thMe 

be dried out «nd cracked, and the opposite side Is a arlfM In due aourae invention or dlseovorr ylh|0h 

deeert of Ice. This icy surface reflectr the light of the pieaita thO dmngMi, gad so it was In Me uatlsr of 

stare and their Images, which are frequently seen tioh sad dlssqvofr which gave , Us a aiiSplO ithttU 

faintly when Venus, which ptiaaai through tho same devtoe, ooaSlsthig of two cqlls of copper att^ 

phases as the moon, appears as a thin crescent On rpui^ by ShW^ of Iron, Whllih oOMld, withotti,-M 

the unllluminated side of tho planet, in consequenoe , qpM^htiihlo Mas of energy, tmiiaMrm attMstaflgig ' 
of the very tow temperature, the air must bo oon- tyto onpiMts «( ^(gh vottage 

densed and pidolptuted ss loe, {producing a dlmlantion geMtto to lllto, Mpo tow volM|a 'ptngm'if , 


of pressure which causes air to flow from thS illuq|iid' 
ated hemlapbofe. This lacomlng air If to (um MW 
densed, uid.eo the procSea must go Op qntU the eiflira . 
atmosphere IM Iwen praelpltatsd, TbU oottMtlqii bda 


225 days. If thU h tme, Venus must plways 


and Is. theiwforii!. shout already been Marty Madhed. The alt rnghlttg vto^ 


'rtt|'<..da*wy 'MMlMto for aii\p<i^.,,)dl«d, 


tontly from the ttght to the dark sldq ^ pNps^ 
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. > . Mm Mtmumm dt tb* •it«ni»tii>c 

«f ovMteiM ta tlM muttteotnra 
ti ma* dt inMttotnn ter sup^ 

tapf lMlite teimmm, powar $■ now tucoMifully 
br Iiltora«tliw cUrrMt ov«r dlirtuoM of 
t «0 limllr*4 aOM or teore. Hiu wotor-power In 
rtBawt'lhiiaoai fl ibte' piaow airalto onljr the oomlng of 
oaftMbli aai at oapltal to M a»d« nvnllnblo tor indui- 

*<]it If oOttaiM by tlwoo who b»ve mndo n study of 
m Iiomm «t twu^iwirar of the AppOlaohlu moun- 
talW. that thara out uHtaataly he developed from 
6, MO, 000 to T.OM.OM horae^powar dnrlac the dry sea- 
eon ot the ym, and a muoh larger Quantity at other 
times, this great water-power Is brought by nature 
to yottr atotnitalna and hills in widely varying quan- 
tities and wlU eantlaoe Indeftnltely; but the maximum 
and mlnUnum flow of the waters of your rivers can 
be afleetOd by the works of man and by a wise oonser- 
vmtiott of your tweets. 

'‘Notwfthatandlng our tamlUarity with the present 
uses of alaotrlclty, few of us really comprehend how 
universal and fundanMntal Is the part which electricity 
Is destined to assume in the life of future generatloas. 
Bieotrtolty la a universal means of applying power for 
doing the phystom work of the world, it is effective, 
not only In the H>pltcatlon, but In the production ot 
power. Leas ooal' Is required tor producing electric 
power on a large scale than Is required when many 
Individual engines of smaller slie are used. Water- 
powers whldi otherwise would be unavailable are made 
useful for supplying power to distant cities, and even 
a min located at a water-power will give*%etter service 
when It uses the electric drive. Blectriclty affords a 
simpler, better way of doing many things with which 
we are familiar, and it also makes possible new 
methods and new developments which, without It. 
would be Impossible. 

"With electric power the mill can draw Its energy 
from any stream within a radius of a hundred miles or 
more: It mny be locrted on high and healthful ground, 
on the ontsklrta ot an eatabllehed town or city whera 
labor Is plentiful and transportation facilities are the 
bast. 

"Furthelfttidrb, the Use of electricity will eonsassis^ 
the coal dspoalts of the World for those Industrial prbi 
cesaes In the porfonnance of which It may always be 
an IndispeBsable element. To Illubtrate what a conaer- 
vator of the ooal reiourcea of the country water-power 
may prove, I wUl only mention that to produce for ten 
hours aaeh day from coal the live mlHlon horse-power 
which may he developed from Southern water-powers, 
would require, with the most efficient kinds of engines, 
not less than twsnty-flve milUou tons of ooal annually. 
If there were no water-power available, methods wouM 
be adopted tor producing power and conserving beat, 
which would effect a saving ot over one-halt of the coal 
now conaumed in the world. Here Is a field for agita- 
tion against waste of our natursl resources surpassing 
sll others In Importanoe. 

"Hera are sUhlects not to be circumscribed by the 
wisdom and Judgment of one man, but calling for the 
united oouBsal and effort of the wisest and best among 
us— -reqalrtag not merely the knowledge of the aclen- 
tist, the skill of the engineer and the wealth of the 
capltaHst, but alao the broad view, tbe enlightened 
experience and the high endeavor of our greatest statea- 

"In 190$-7 some experlmeste were made in England 
with the co«perstloa of Sir Oliver Lodge, the eminent 
BngUsh setsutist, lu the stimulation of plant growth 
by electricity. It has beeh frequently Observed that 
plant growth te stimnlated by slsctrlc light, and numer- 
ous expertmeats have been made having tor their ob- 
ject the stimulation of the soil by the application of 
electrlo ouneat Thq, experiments reported by Sir Oli- 
ver Lodge la a prlvutely printed brochure on Slleo- 
trldty In Affricalture an briefly as to^ws; 

" 'TWO traoteV land about twenty 
similarly sewa er planled- On halt of thU land poles 
with Inatttnuwu were erected to rapport the electric 
wiro% only unn POU per wen being required for the 
parpens. Wm eleetjrtdiy required w«n produced by a 
snmH driven m a twaWoraMrawe# oil engine 

and w^ trwnWiritiiiifl to n teaslon of about loo.ooo 
voHa o( vifir MafttMney. ThO experitnentB, which 
extejMdd nfM iraiu^ ym», guve raaurhable reralts. 
an tnMMira 4f 40 par cent being eecured ra 

«n the eiectrlied plet aa compared 
-on Ihe nUeWetrtfled plot 

Mm it'if enn««»raWy higher 

to 4 

tiMOMn 


pndnosd, while with five-year plants the increase was 
84 pw oent.' 

"In writing to me on this subject In response to my 
nquast, Sir Oliver Lodge suggested that the results 
sttalned In tbe experiments referred to and in others 
would JuaUty an daborate aerlea of experimenU. 
Theae experiments could be usefully undertaken at tbe 
atationa under the control of the Agricultural Depart- 
ment 

“An expUnation given for tbe excitation of vegeta- 
tion by theae high tension currents Is that high-fre- 
quency electrical diacharges favorably affect the de- 
poalt ot the nitrogen In the atmosphere into the soil, 
upon which deposit vegetation so largely subsists. 

"Whatever prevents disease and Insures health eon- 
trlbutea not only to man’s happiness, but also to hls 
ettciency, and It appears that the electric current Is to 
play a very Important part In this field 

"The outcome of the efforts of one who spectallzes In 
any particular kind of apparatus is often Interesting. 
The development, by Doctor Peter Cooper Hewitt, of 
the mercury vapor lamp has provided a light which Is 
the least fatiguing to the human eye of all artificial 
lights, and experimentation with this lamp has led to 
the development of several other uses ot the mercury 
vapor arc, one of which is the production In quarts 
tubM of ultrs-violet rays, tbe effects of which are 
likely to be of the very highest Importance In our dally 
lives. While these ultra-violet rays are emitted In tbe 
quarts tubes, they are effectively neutralised by the 
glaaa tubes which contain tbe mercury vapor used In 
lighting. 

' "One of the Important uses to which these ultra- 
violet rays have already been put haa been to abso- 
lutely sterilise water, however much It may have been 
contaminated by bacteria. Experiments have also 
shown that the nitra-violet rays will sterilise milk 
wlthont the application of heat in such a manner that 
It can be kept In properly sterilized vessels for long 
periods without deterioration or loss of Its food values. 

'■ "With the growth of population, the pollution of 
riven, and the contamination of the water supply upon 
which our population must rely, and the difllciilty ot 
determining whether tbe water and milk we use are 
free fjvm noxious bacteria, this safe and thorough 
awtllUd of atorjUsatlim becomes of inestimable value. 

aroerimenta »nd demouatraUons which 
have already made at tbe Sorbonne, In Pari% 
at the City Water Works of Manellles, France, have 
not only proved the feasibility of this method of 
stsrillntlon, but have brought out the fact that a 
16,900-kilowatt generator of electrical energy could 
aterUbw, toy means of mercury vapor quarts lamps, as 
much watar as 14 actually used for drinking and cook- 
ing la the United Btetea. 

"Tbe almplUlty of the apparatus for sterilising water 
la such that there Is no doubt but that It can be advan- 
tageously installed In factoriee and other places, and 
even In dwelllnga, adjacent to tbe point or points where 
tbe water ta to be used, thus avoiding any possible con- 
tamination between the point of supply and the point 
of use. 

"Tbe electric energy required for tbe operation of a 
quartz mercury vapor lamp used for tbe daily steriliza- 
tion of 86,000 gallona of water Is about equal to that 
required for half a doaen ordinary Incandescent lamps. 

"Not only have water w>d milk been sterilised, but 
In other experiments, also carried on at tbe Sorbonne, 
It was found that new wine was affected in a manner 
to give It the qualities normally attained In years, or 
an age ot apparently many years was given by a few 
seconds' appllcstlon of tbe ultra-violet rays. 

“These experiments nnd Investigations suggest that 
usee for the ultra-vlotet rays will be found which have 
not yet been conceived. 

"An Important use of the mercury vapor apparatus 
has been to transform or rectify alternating currents 
Into continuous currents, and some recent experiments 
indicate that this can be done on a large scale with a 
considerable aaVlng of electrical energy. These prom- 
ising results foredhadow the disappearance of the 
costly rotating apparatus which Is now used for that 
purpose In the operation of rallwaya and for purposee 
where the use of a oontlnuoua current Is advunUgeous. 

"The transmlaalon of electrical energy through the 
atmosphere without wlyes haa. In a very few years, so 
far advanced that wlreleoa telegraphy Is now an Im- 
portant feature of our dally life. We read of instances 
where wireless roeasages have been received at a dls- 
Unce of over three thousand miles from the point at 
which they were aent, and It ta said that we shall 
Mortly have regular wireless communication between 
Farta and New York. 

"Not only hue it been possible to communicate by 
wireleaa in the Morse code, but It has been found that, 
with eultable apparatus, tstaphohe conversations can 
bq earried on over eonelderable distances, and It ta 
ey poirted that by improvement In the appuwtus, thor- 
oui^ praettaal veauHa wni before very long be 


obtained. Investigations, o< which there is almost 
daily mention in the public press. Indicate such great 
simplification In wireless telephone apparatus that wo 
may, within the quite near future, have placed at our 
disposal a simple portable apparatus which will permit 
wireless conversation to be carried on over a consid- 
erable area. This will prove of great value In sparsely 
settled districts. 

"It may Interest you to know that the frequency of 
the electrical waves sent out by some forms of wireless 
transmitters approaches a million per seeond. and that 
by either an Increase In the amplitude of those vibra- 
tions or by a more sensitive receiver, the distance 
over which these waves (which undoubtedly extend to 
an infinite distance) may be recorded, can be greatly 
increased 

"In an experiment made by Doc-tor Peter Cooper 
Hewitt with powerful wireless transmission apparatus, 
including a mercury vapor Interrupter, it was found 
that the effect of the high-frequency discharge upon 
tbe Iron In the building occupied, such as water and 
heater plpoa, quickly produced Incipient fires within 
the room where the apparatus was erected, thus dem- 
onstrating tbe wonderful power ot this incomprehen- 
sible force and suggesting great possibilities In the 
transmission of electrical energy without wires. 

"The transmisBion of electric energy without wires, 
which will be especially valuable for signaling pur- 
poaea and for tbe control of machinery at a distance, 
will undoubtedly play a most Important part In army 
and navy operations 

“The advantages of co-operation In the matter of tbe 
development and supply of electricity, having regard 
to a lesoenlng of the cost and Insuring the certainty of 
supply, cannot be overestimated, and those already 
secured by operations on a large scale are well known. 
Further coK)poratiou In this great work for the benefit 
Of the public, If not voluntary in the future, should. In 
my opinion, be an enforced one. notwithstanding the 
outcry which has been raised by the Ill-Informed with 
reference to an Imaginary monoimllzatlon of tbe water- 
power of the nation Encouragement should bo given 
to the investment of capital In the development of 
these enterprises under such wise and reasonable regu- 
lation as will Insure economy in the construction and 
operation of plants, adequate returns to tbe capital 
Invested, and at the- aame time protect the consumer 
against exorbitant rates and charges or unfair discrimi- 
nation. 

"In the larger Industrial developments which I fore- 
see there are other Important factors which equal In 
Importance the development of the water-power re- 
sources upon which I have dwelt I have particularly 
In mind those existing restrictions which make It dif- 
ficult and expensive for a small corporation to carry 
on conveniently and In a simple manner its business 
with ramifications In several States, which restrictions, 
however, tbe great corporations of the country can 
easily surmount by reason of their financial ability to 
organise separate subsidiary companies In those States 
where such an expedient Is rendered necessary to meet 
legislative requirements.” 


Piira Science and the Public Weal 

T he proposition that practical results are the sole 
justifleatton of the pursuit of pure science has a 
vast army of adherents, ready at every moment to 
uphold by word or deed their article of faith, if, 
therefore, this side of the question requires little 
further support, there ta all the more reason why we 
should lend an attentive ear to the voice of those 
who, i>erbap8 with broader mind and deeper Insight, 
proclaim the supreme Importance of pure science and 
Us fuller justification. Lot us then give heed to the 
able advocacy of Prof. Sedgwick Minot'* 

"We are so accustomed to the practical advantages 
that have followed from abstruse science, that we 
connect them with their source only by a distinct 
mental effort Tbe wonders of practical science have 
been recited so often that their reiteration has be- 
come tedious, and we no longer feel strongly lmi>eUed 
to felicitate mankind on the parlor match, the tele- 
phone and the antltoxlnes, although we indulge at 
present In an unsubdued excited anticipation of won- 
ders to come, especially In the domain of medicine 
Are we not all on the watch for the announcement of 
the cure for cancer, and vaguely for other new and 
astounding reliefs from disease' Such eoncent ration 
of interest upon novel practical results is not wholly 
tevorahle to science. 

"It Is true that a largo amount of Investigation ta 
going on which alms to secure Immediate practical 
results. In chemistry and medicine especially the 
activity in the work of applied science ta very great. 
{Ooottnmd on pane str ) 
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PkoUhtnicrogniidiy for Anwttwn 


A niiuroflcoi^le obji^s that have been magnlfled. 

A. micro-photofCra^ la a talcroecoplc picture of an 
object that can be aeen with the uniaaieted eye. 

The two torma, photo-microKrapfay and microtlho 
tography, should not be confounded, as their mean- 
IngB are very dtfferentt* Photo-micrographs show ob- 
Jeota and tbetr details which are tar beyond the reach 
ot the unassisted eye; while micro photographa are 
oddities ot the art of photography and arc made to be 
viewed through the microscope 

There are two ways in which pboio-mlcrographs 
may be made, namely, by using a single lens with a 
short tocal length or by photographing the object 
through the whole microscope, 1. e., photographing 
the Image enlarged by the eyepiece. In the first case 
the eyo|)lece is not used at all. but In the second case 
the eyepiece Is left in Its position. It Is this last 


■ ■ 

similar jaMltldn. ' nds is 
retort atanda >aa aapporta lor tko 
oamtra M tM right height, remhTe tha 
the shatter- l*ut a lew graitti at eand opim a.Vi||yiin. 
slide, plaoe upon the stage and then teoaa the 
scope apett them. ' hcdd the Aw' • 

posttloa that the eyspieoe of the tnloi^odemm aiw 
camera ahottar nearly tooch each other. Hour mUnM 
the retort ata»4a M that they will sopport tha 
in this poalttoa. laaeit the grooad ^lam ha the* 
camera and very aiowty draif eut the tdbe ol Um hU- 
croaeope. Soon a Bhan> image of the atand uHll 
pear upon the glaae. Ilien the retort atandg may be 
readjneted' to bold thr oamera so that the camera Ahabi 
ter la alfdit an eighth of an inch from the eyepiece 
of the mlmwoope. This dls4||b» ought to ellow room 
enough for the various odjttiKnMnte that are reautred 
for the focusing of difleront ebjeota. The diaphragm 
of the eamera may be adjusted to exclude any light 
which might enter around the eyepiece. If poestble 
have the eyepiece slip into the socket used for the 
lens, as thll insuree a light-tight fit The drawing 
glvee a clear idea of the arrangement of the micro- 
scope and cunera. After the apparatus has been ar- 
ranged, it mUl be necessary to pat the reom in a 
proper oondllloa. 

The room must not be too If ennllgbt Is 

used, It is best to have all openings darkened except 
the one through which you receive yonr light If 
artificial light la used, have all other eoureea ot Hght 
out ofl. The eame room in which the photographing 
la done can generally be made to serve as the dark 
room. Do this. If poeaibie, as It will eave a great 
deal of walking as well aa time. RaVlag put the ap- 
paratus in a fixed position and the room in a proper 
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m^haMV||v.ima hnhg^ , \ y,', t . 
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«|Wih' Mg' the eyee, the tmtgttd* ^ 

WhtSi'ttar’ito ^ 

^Hhde. to prepare a ; 09% M wiit' :he:. geslwl- igr 
dgyi 4n A pg^ 

a»dn motmtod to Cigaadh bgl^ 

Ctoe of the aoeompaartog phetemrmtoi.iiheieni « lehr 
blend eorpiuetea. Thep are heat mwintod hy pldetar 
a 4n>p of blood en m, h>ld« and thga fSMMItag tt mu 
over a large area by dragging another atlde gver. It 
Do not presa or . atog' the delteeXe poicpiwaohm he 

enuhed. After %;,hiood la dry h^gogA'.rieU tody h* 

piefced oipt and photosiiiiPhed, 

Seettoae .of Mtno'M 'htogto often 'itoM'' Pry -ppatty 
aegatlreiL '0tM neethiM pi toe martgeU ftem, shtoto 
betoaith. «a« edt . by /PhA with an turdtonry raaor 
bMtoi The mttttoi ama pmed «n nnAer waitM'^ na 
very thto aUo«a to-pt to tola manner. It to 
beet to ammt to* anstoma to wator ao that toe eaNa 
.will be trammarent. jBfettom of nmod may atoo he 
made to toe aatne manner, idi mettonn however, 
moat be ogt very ttoa ao that to* light oan he trana- 
mittod through them, unleae yefteetaA. light la to be 
nafd* to eottotoaton, it may he oaM/toto toere la an 
totoMtod BOpply of objects for tot Jdwtormleingi^ 
,piher, many of which arc heanttfiA as aa axoeod- 
togjy totarestlng. 
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named method that will bo described here in a brief 
manner There are many ways in which the arranga 
ment of the apparatus enn Iw modified and, no doubt, 
many microscoplsts will modify the arrangement to 
their benefit The arrangement of the apparatus 
described in this article bus boon successfully used 
for photographing many microscopic objects, espeol- 
ally transparent objects. 

The very first thing to take Into consideration is 
the source of Hght Either gas or sunlight may be 
used The writer advises the use of light from a gas 
mantle The reason for this is because the light does 
not vary, and once a correct exposure Is found it will 
apply always Hut with sunlight It Is different 
There are a great many variations to contend with, 
and besides, exposures can not be made at night; 
while when using gas light, exposures can be made 
at any time. The light from an ordinary lamp or an 
electric light may also he used Having determined 
from what source you are to receive your Hght, the 
fixtures and apparatus should next be taken into con- 
sideration, 

A low table which rests solid upoU the floor Is best 
to work upon. If gaslight is to U> used, place the 
burner at one end of the table If sunlight la to be 
Used, ptoee the table close to a window facing north. 
Never use the sunlight direct, but prefer the light re- 
flected from ll^t and fluffy clouds. After the table 
and gas burner have been put In position, place the 
microscope upon the table !n.euch a position that the 
reflector will receive iwya from the brlgbteet portion 
of the tight, t^e bekt <!totoace frpm the gae burner 
will be about two feet.,, Ndw, since the optical *8 x1b of 
the microscope Is in a rmrttoal position, it will he 
^Bocessary to pat the opUeAI ahhi of toe camera in a 


, I have made tome out of very light gthoa tobtog, 
condition, the photo-mlcrogrtpher Is ready tor mak- ^^ttng it and Wowing In It and *o ptoAmHag a Kind 
Ing photo-micrographs. H bottle, shaped about like h Ashtog gowt . mtsttig 

a fine wire through It, and aeattng to* wlrTto It 
through the eyepiece requiree a very 0i» ,,th parafllne, and to the lower end of tlia wir. ae- 

of the microscope tube. Place the object on the atafe. ^, 1 ,, . ^,1 ^ ^ ^ ^ 

get a rough tocus upon it. Now plaee the object to ^ itotoiAr I tw* klw mMe them 

the oenter of the Held. Then get a flue tocos gpen It ^ cork, vwy muto^^ ^ 

and regulate the intensity of too light by mtoni of ^ toat IJtovn always tom vm cw^l to mske the 

the diaphragm beneath the rttm. Try bp toire An ShonL^ 


the mlorosoope are found, pnt in g,cito|A 
black paper. Care must be token to hirto' 


.«t :tlM» too,.'anA.aftorwM<4':serap*' lito'..P«a*<0iM off 
■tlw upi^' 'wfan toc/tor An- 


rj." r 

There are no rules that can be laid dbth ^ ' / W*** WW ff d«a* 

Hght used-sunllght or artlAelal the ^ 

aasle of the objective ami the AM»ni» JtS 'la^wSiS:.. 

;fnimr< 'ctiwroMa om .dilM%/#IHiai<gttnii^^ ga I to 


been obtained. ev«ritfatot of tor(bu*,tofW {Tfltod With one 

Jrr t I tajp te a'.w 


light used^unllght or artlAelal: toe pllm m 
angle of the pbjeotlve and the dtotonoe ^ mi' ii 
from the eyepiece of .tlie mleroecopp. A,' 
tor an amateur to do la to kMp the dtgtitobW^ 
the Plato and the eyepiece constant tonm|to|igF^« 
his expoaurea, until he knows Ihe 
exposing that distaoas. I7se one kind of 
not toy ’ ftiM Sunlight and ,toen 
complete reoerd of every plate. It 
'ito oonwet tola tor 

Atosr tito.'Aiato jf'egpb^, 'dgvnto.w?to;ii^'y 
developer and Aevtogj gtotfl toe e^^g # 
are etearlywpml trim nA %mkWWmW: 
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eity. Tho dial of the clock ooiialeta of 
h ■hip'a vheet 6 lacbec In dUuneter, 
wtiU) tile elook moTement !• contaiued 
ta a barrel Inehee in diameter. 
Yet the neck of the flaak containing 
t)M eloek la less than an inch in diam- 
eter. To aaaemble the clock, It vaa 
dlTMed into eeetlona amalL.enoifl^ to 
be Introduced through the narrow 
neck. i. wooden platform waa erected 
In the flaak. and on tUa the ahip'a 
iriDori waa ptK together In horicontal 
piqgttbm, ihe paru being connected 
.<li^ beretre, after which it wea raised 
't& tha yertlcal poaltlon, and the apoke 
AMKjtUa ware fitted In and glued In 
pteoe. The cylinder or barrel for the 
ialxrrein«nte was introduced Into the 
fliUlk 1^ the form of a flat atrip, and 
(ten hMt around and faatened to- 
Jtafhar with acrewa. The back of the 
eyllnder was alao bent to conform to 
tibe shape of the neck, and then 
■tralgiitaned out after being Intro- 
duead Into the flaek. The works are 
saspeaded from a cross piece fitted 
tnta tha naoh of the fleak. A ratchet 
. apstetn la •fSAployed for winding the 
dbek nod bettlttf the haade, and this 
mmy he reaohed bY the rod shown at 
tttd aids ot the botUe, 



IBE ELBCTBO-MAGNETIC BAR 


soap box and contains a tack bam 
mer, a bicycle wrench and a beer bot- 
tle full of lubrlratlnK oil. 

The transni lesion on this home- 
made car conslBte of an old leather 
belt, presumably adapted from an 
outworn harness, which connects the 
engine in the center of the car with 
the rear axle. 

In spite of its apparent crudity this 
little motor car has the one prime 
loqulelte of Bucceas— It works. 


The Electro*inairnetic Ear 

( tY * y HBN a person wants to tele- 
W graph to a friend, he knows 
not whore, he will call In electro-mag- 
netic voice which will !» heard loud by 
him who has the electro-magnetic ear 
but will bo silent to everyone el8o,''(|i 
said Prof. Ayrton fourteen years ago. 
Hla prophecy is coming true. Wireless 
apt>aratiis, particularly the receiving 
apparatus, is so simple that one can 
readily carry It about his person. A 
man In Philadelphia usen a portable 
receiving apparatus, comprising a 
pair of lelephonc receivers, a detector 
and tuning coll It Is quite apparent 
from the expression of the man that 
he Is sorry that be cannot talk back. 





The International Protection of 
Industrial Property 

T BK Intereats of the United SUtei of 
Amurica will be in goofl band* at the 
i^onKreee of the International Union for 
the Protection of Indiiatrlal Property, that 
coiiveueH in Washlngtoiiti on May l£th, 
next. In the eelectiou of deJagataa to 
represent the ruanufacturera and lifyen- 
tors of this country at thla very Import- 
ant nasemblage, President Taft nii^urally 
wanted men who had accompllabed aomo- 
thing In the held of their uhoeen profea- 
alon. The men who arc to alt in the May 
Congreas will he empowered hy.^elr re- 
apective governmeuta to aign trellilaa, and 
amendnients to treatlne, relating to the 
I^rotectlon of induatrlal ijrOperty; and 
while air' puch treatlea are^ of courae, 
signed aubjecl to ratification by the ad- 
hering nationa,' It la essential that the 
delegatee who sign them thus tentatively 
must know the situation thoroughly and 
have at their finger-tips the needsr and 
necessities of their own constituencies. 
They must have a knowledge of what has 
been done; opinions as to what should be 
done, and the firmness to protect their 
own nations on every point. 

The periodical conferencea of tdh union 
hove taken place heretofore at Parle In 
1880 and 1888; at Rome, 1888; at Madrid, 
1880 and 1891, and at Bruaaela, 1897 and 
1900. In the preparation for these, con- 
ferences the Bureau Internationale at 
Berne, with the approval of the admini- 
stration of the country Vhere the reunion 
is to take place, prepares propositions to 
be submitted to the latter, with, sUte- 
ments of reasons or arguments. When 
the administration has finally approved 
auob propositions, the Bureau Interna- 
tionale sends them to the governments of 
the other nations adherent to the union, 
asking them to prepare propositions and 
raunter-prapositlons. These are a^ print- 
ed and distributed among the adhering 
nations prior to the date of the aasem- 
bllng of the conference. 

The numlwr of delegates each govern- 
ment, may appoint to represent It at the 
conference la optional The United 
States being the host, Mr. 'l^ft selected 
five men prominent In the world of pab 
ents. The appointments of the Commis- 
sioner of Patents, Hon. Edward B. Moore, i 
Mr. I'Voderlck P. Fish, Mr. Charles H, i 
Uuell, Mr. Melville Church, and MV. Rob- 
^ H. Parkinson, wore announced last 
jlibr. A portrait of Commissioner Moore 
was published In these columns only two 


weelm agds^or whlgh reason it aaemg un- 
neooiwary to add bla picture to the por- 
tralti%«r» published. 

dw ainount of his position at the head 
of tbe United BUtes Patent Office and be- 
cause of his wide knowledge of patent 
matters, both domestic and international, 
through n^rly a third of a century’s ai^ 
elation with the Patent Office and a wide 
experience In the negotiating of foreign 
treaties, Mr. Moore was selected as chair- 
man of the American delegation- In this 
capacity he will make the opening address 


firm rein on the Patent Office. His sd- 
mlnlstratlon hss been produotlvs of ma&g 
bsdiy-nseded reforms. He never gives up 
fighting tor what he thinks Is right and 
needful and has the reputation St the j 
Capitol of getting pretty much what he 
wants. He realises that the Patent Ofltoe 
being seif-eupporting and enjoying Is 
hogs surplus ss the rsfult of the pspmeht 
of fees by Inventors snd msnntsctarevs, 
U entitled to the beet fscllUles tor doing 
tie work. Just now bis snerglee srs bMt 
on tbs sneesss of Urn OooiiMi Ot tbs In- 
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when the Congress assemblee. Upon him, 
elded by his committee, devolves the duty 
of selecting the jilsoe of meeting in Wash- 
ington, snd the entertslnment of the dele- 
gatee of foreign nsUons snd those who 
accompany them. 

Mr. Moore Is a eon of New England, 
having been horn st North Anaon, Maine, 
December »6th. 1881. He claims Mkffii- 
gSB as bis residence, however, ns bis jmr- 
eats settled in the Wolverim State w^ 
be was still In his boyhood. Commtii- 
tlonsr Moore was a page,, to the United 
States Senate at the beglMlng of hia ca- ; 
reer In Washington, and was edneated in 
the law at the National University Law] 
School, entering the Patent Office as an! 
assistant examiner In 1883. He was sue- ! 
cesslvely law clerk, principal tau^Bf^Uar, 
and assistant commlsolonor, and hts ap- 
pointment to the post of Commissioner of 
Patents on June 1, 1907, was the first time 
that a Commissioner of Patentg bed been 
unpointed from within the ranks of tite 
Patent Office. Mr. Moore was special oom- 
missioner to the ParJ| Exposition of 1900, 
and delegate to the tntefMUonal Confer- 
ence for the Protection .of Induatrlal 
Property at Stockholm, Is, 190$. The 
Slate Department dlspatobed^^im to the 
nine principal capitals of Bnrope In the 
fall of 1909 to negotiate reciprocal pgtent 
protection, and in the summer of ,,1810 he 
was again obliged to pack his trunk for 
foreign parts, this time being cornmls- 
sioned as “ekpert attachd" to tiia Ameri- 
can delegation to the Fourth Interna- 
tional Conference of American States at 
Buenos Aires, Argentina, where be was 
instrumental in securing the adotiUen Of 
the three conventions wbtefa be hid' bital- 
self i>repar«d, relating 'to patents; trade 
marks and copyrights. The text Of dhese 
conventions has been alnsadf printiM fa 
the SCIEJTTIKIC AMeBKIAIt,. 

In spite oPhlB •■globedrittlog" prupsa- 
gtHtos on behalf of fatemattonal patsM 
Mr. Moore baa besb btfiAfai a. 


ffEMPOCK P. VIBH 

ternatlenal Union fa May, l^ut be baa not 
loot itgbt 6f tbs toot tbat the Patant Offioa 
needs more room, and bsfatends. as* soon 
as the latemattonal Oottferenoe Is over, 
to put his shoulder to fbo wheal and In- 
duoe the Slxty-aeoond CMofrass to 1st him 
spend some of tbs paitSttt Office surplus 
for a Bsw bulldfag. 

Hon, Obarleo H. Dpdtl war Oofamls- 
slonor Of Patents troii| fa IMO, His 
adafalstratton wss fae l^ bat one,i 
prlorfa Mr. Moore’s appatefaHiait ’ibough 
bS Is practising patent law ip New York, 
he is still ^ familiar flguia at tbs Patent 
Office, where be often drops lb for a busi- 
ness or social chat with bis fannor asso- 
ciates. Hr. Doell w«s bM* at Oortland, 
K. Y., April ISth, 1868, apd •tadisd law at 
Hamlltcm College In ipifalvfag tbs 
degree of Doctor of Laws ffaW Us alma 
mater la 1998. His pSltllo Saner began 
as a mamber of tbs Ifov York Asasmbiy, 
i«T8 to jiUdO; aa a prtfa* lawyer bajafter' 
ward iHoetfaad'fa tyraonap, 
term aa lOornfafaMoaer ft PPi 
fa im M ba«ans asiiataa^ 
tbs Rspuidloaa 
in 1994^ was appcda«a«:|||#Vm|M 

peals from fae daelafab 
Stoner of Pptonti ar«.t|bpl^ 
was pnaldatitlal jel 
New York, sad sarfad ak 
New York Meetomi spU 
1810 ha was bemtmiilf 
pnbltoas OSbpreaitiMi 
Dwffi married, fa ijfh, 

Saekatt,' and ' realdfa 
ha Is the saalor msSplMr'.#®'' 
fiiM,* 

fomerly' an 'Pp-thm 

Mr. ItaSii’s son. 

Ifabnrt 

patabtlCttea tBd'fab 


4 W a writer op pafast mb}^ a«d cofa 
trlbuted on aiitteto oa pafapfa fa tba 
American OyoIopKdia Of Lsup, 

Fredaitok p; Piah, ^fas bam at 
Taunton, Maas,; Jaauary ifith, !U)6IL and 
reoaivad bis oduoatioa ait Harvpril. faMag 
plsMagme oS Haatar of laws fa UTO. Mr. 
Flab la varr wedMP fa apealilag of his 
aobisveawnta. fait ha has afaadlly torgad 
fa tbs front rank of our prpotttiotMra 
of potent Uw, add Is a recoffiEdsad author- 
ity upon tbs suhJoot. He gave up Ida 
primttoa fa looi fa heeoma prwident of 
tba Aaterlean peQ TolephOM Omapany 
and later th« American Tefaphone and 
Telegraph Company, which oMupanies ha 
ssrred with dlstlnotlon tor six yeara, re- 
anmfag fa I 807 hla praettoe in fioaton. 
Mr. Irish faa director fa the Nsw Sfagland 
Trait Company, the Old Colony Trust 
Oompany, the City Trust Company, all of 
Boston ; is a member of the board of ov•^ 
seers of Harvard, anp chairman of the 
UsSMchusetts State Board of Education. 
He married. In 1876, Clara P. Livermore, 
of Cambridge, Maas., and makaa his real- 
dsnoa fa BrookUne. He Is a member of 
the Union, Bt Botolph, University and 
Ifa c ha uae cluha of Boston, and the Union, 
Ualvwrslty, Qroller and National Art 
cluba of New York city, 

MSlalUe Church, Bbg,, of Waahlngfan, 
was born at Uttea, Onalda County, Maw 
York, December leth, lg$6. Bia study of 
law was pdnmea la.Uia offifa of fampuador 
HIIL of Wasbfagton. apd be afa»;^fa|jM 
the OqlnittUan UnlvaMlfaaaWtt«i|^^ 
Washington UnivenMT, ffasiiifaf ^ ^ v 
grass of Baakrior '«f t 4 pfaB. MMfaitl'iirjfaWi ^ 
and Master ft pptant Law, a^d ww pAt 
mitted to (ha bpr .of tbs Suprsnfa Oanft' ‘ 
of the Dtotrlot of Columbia fa 1879 gatil 
to the bar of the Supreme Cnntt Pf Hlfa 
United Statee fa 1888. far. Ofalfab fa 
profeaaor of patent law at aanyii ’Wfali- 
Ington, a posltton be has pofafafad far 
the past sixteen yeara. Ifa fa kudk bo- 
loved by the studmito and a fanke number 
of the younger pateot. tewyofa of Wish- 
Ington, who boSat Of the honor of attand- 
lag the Chorob Uofarea on patent faw. 
Mr. Church la fasrrfad and fafa a fanfa 
family. Kls sifa, MalVflfa Jp. fa 

now associated with bfai fa pnettoa, 4^ 
Church Is a msmbar ef tba Anuui^ lipr 
.Afaooiatton'.anl fa, jfatoWfapt'Sif ^ ' 

lAW Aamtofptlfa'^iNlhliig^ ^ 
member of the CMaws and Cbety Chase 
ofafai, WPsbfagfan- 

Itobert H, Parkfaaan. Ifae Oonuafa- 
(afapipr Monm, was bora fa Maine, and 
ftfabn^ at Darimontb, Wore be was 
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/''iPSpipHpiW 'llft.)|reat to 

tBOmU 
H« jracttMd 
and wm for a 
'' .i|«lji| |i||M Itttdnwy fov tb« At- 

y Sfeliflliy ifr ft' tiOttto. He vaa later 
ef^lSirtA W :t>M> O0^ of tiahar t 

immeWti iAC Qhs^tonatt itad New York, and 
^KKtt.lke 4i«Vfa .ot.Ool. 8. 8. Vlahor, the 
bMUt «t the firm, Ur, Farklnaon became 
tba Jndlor member of Hateb 8 Patlclnaon 
at CaMlttimtl. betplnc to edit the alxth 
edtoiM of Flaber'a potent ooaea. In 1893 
Mti Pwklaeon remorod to C^ca«o, leav- 
inc bla brother in poaoeaeloa of the Cin- 
oUmatl OSoea. He la at preaent the aen- 
toe member of t^Tktnaoa A Lane. 

Meat of Mr. ParklttBOtt'a profeaaional 
Uto hM been occupied In patent Utlgatloa, 
wifb reapeot alao to trade mark and copy- 
rldbt oauaea. He haa argued many caaoa 
in the Supreme Court of the United Stataa 
ana bha appeared in caaea In all of the 
todmal clrcntta. He la a member of the 
Amertoaa Bar Aaaociatlon, the Illinola 
Bar Aaaociatlon, and the Cincinnati Bar 
Aaaociatlon. He la a member alao of the 
Chicago, the Union League and the Unt- 
Toreity clube of Chicago, and the Laer- 
yen’ Club of New York. Mr. Partlnaon 
haa nerer been a candidate for public 
ofltoe. 

No one need fear that the beat Inter- 
eata of Che manufaelurera and Inventora 
of the country will not be upheld by the 
five gentlemen whoae peraonalltlea and 
careen have been above aet forth. They 
are repreae n tattvee of the hlgheet circlea 
In the realm of patenta; they are eonnd 
lb Hielr viewa on the righu of appllcanta 
and patanteea, and the dlatl^imlahed 
honor whtoh Prealdent Taft hae toStorred 
upon them haa been richly deeerved, ae 
itUarr of their aoblevementa will elo- 


ming more mllKKMpinWlti 
ilgr-epeaklng itoin_,iiiffBnd- ’ 
Hyjn of lavenltou-ta a 


nodeed that the otatement Or protoatmiaBt Biennt VAfnftlD omorTIOgS. 
be verified, that ie. It muat be awora to. Than coiunwi are open toaii patmteai. tua 
and the Information of the pendency of f 

the appllcatton muat have been voltmtar- A4r*rtliina DvpartiiMnt of thA ectaaTinc 

lly communicated by the appUcante. Thla xeaicAn. 

ahould clearly appear In anyproteat aa n* ^ umu^ 

the Patent Office rule makea it a neoea- j<a«Ml>MM(omMwUbo<MSlBih« Pirfanii/ic 
aary part of the aUtement or proteat *mnitmmSmppUmMi. 


OndAf pfABAurA, wblcfa will 1>A of auAclvnt 
■treoKth to n-Blal: tits preMurA, which may be 
Aaglly clAAUi'd and which will not leak, and 
will keep the water sweet and pure, and at , 
practically tln' aniiie temperature regardloM of * 


compliment to hla bumorlauc AChlcv^ 
BKKto; Bpt, aa dlattngulahed from hla 
totbbw naiba^o. Mr. BllUnga vjg|||j||| 
kto btortoi ib tho'punat wag f lmKHM 


I Hw HnivanaUty of Inventtoa.— An 
experience extending over many yeara 
Impreaaea the writer with the fact that * 
Invention la common to all claaaea and * 
that It la accompanied Invariably with | 
great enthualaam. Only a few daya i 
ago In a atreet car the writer aat > 
oppoeite a man evidently in humble clr- | 
oumatanoes, who held In hla hand the | 
model of Bome contrivance and he looked i 
at It with the eye of a lover. And ao It 
la with them all. Whether millionaire 
copper king, patent medicine man rolling , 
in wealth, negro porter, or a negro client t 
the writer once had from the South, who ‘ 
looked like a deaoendant of one of the , 
African klnge and had a very ingenioua i 
improvement In compound cnglnea, they < 
are all characterlaed by an enthualaam ' 
that endurea. And thla la one of the ] 
great oharma of the purault. the creative ■ 
character of invention operating to main- < 
tain the Intereat and abaorb the attention 
of the Inventor, financial failure does 
not detract from the pleaaure of Inven- ^ 
tion, for the inventor often atatea that i 
the pleaaure he had experienced In pro- i 
ductng an invention welt repaid him tor | 
the effort, even though on completion It j 
waa found to have been anticipated by 
another. 

Wanted : A Method of D«tnictton.- . 
Some featurea of modem conatruction add i 
new pTfriilema to the problm of building. < 
Thto to parttofitoriy true ti ooaorete eon- ’ 

of yean ago can be wrecked at little gr 
no ezpenae, eamettoMe, to fact tregueaUy, 
ylddtni; a a«i|8 fibili tha nclatoted 
nuitertol Over tbe coat ^f teadHtng down 
and tolling ^way. (^ .8li«Nher day K be- 
of Improve- 
Near hity to tear down a 
ilMied conetiM building, and the ac- 
tobl' of Wrecking It waa f28.600. 
Tkiw to win be Important l^tor 

•ntntt into tht jlbiHMeratlon ot -toto tocm . 
of c^t^idL ' 'In addiuonj^^^^^ 

^ atudy of archluSH \ 

of 1BV«&, tor It may require Hilfim: ' 
of a bl|h''«Hlkr> to devlae eome JmhM 

I 

waa making a 


PertalulBg to Apparel. ^ 

OVBttAT.TA.- A KioaBaat, Han Francisco, ^ 
Cal. Those overalls are dealgned (or the use 
o( carpenters and other mechanics and arc 
provided with a nail pouch capable of swing- 
tug (reely and to hang vertically with a view 
to prevent the nails (rom falling out of the 
pouch Whi-u the wearer Is nailing and In sto<i|i 
Ing pooltlons, means Iwliig provided to hold 
the pouch close to the body and agalust swing- 
ing, to prevent free use of Ih,- hands when 
sawing or in similar operations. 

j KlacirlonI Itovloeo. 

CLOCK OPKRATBD ELECTRIC BWITCH.— 

J. W. HANaCN, I'rinccton, N. J. This Inven- 
tion provides a merhanlsm adapted to be actu- 
ated by a time laechaolsn] ; provides for con- 
necting tbe alarm mecbaulsu of an alarm 
clock with the awitcb mochanlam of an elec- 
tric Bwltcb, whereby the switch Is operated t>> 
the alarm mecbanlsni as and when the same 
la operated to Inadjturate or discontinue sn 
electric Ulumlnstlon ; and provides a carrying 
frame and locking attachment to receive lu 
separable relation clocks of varied standard 
construotlon. 

or lutaroot m Fstumiw. , 

THANSPLANTKB.— A. G. Jacobs, Jones- | 
town. Miss In this case the Invention has for , 
Its object the provlalon of a simple and Inex- \ 
pensive device by means of which the plant. ( 
together with a sulBclent amoant of the soil , 
to Iniure the life of the plant, may bo trans- , 
planted from one point to another. ^ , i 

or Cenaral latorwat. 

BOTTI.B.— -Thomas U. Damiblb, B 8 T-B 61 
Jackson Boulevard, Chicago, III. The purpose 
of the Invention shown In tbe engiatvlng Is to 
provide a bottle with a cap employed In con- 
junction with tbe mrk, and a device that will 
remain at a constant pointer, Indlcnttng that 
the bottle hai been opened, Which device la 
automattaally opaiatAd upon the removal of 







tion has in view to provide a fountain where- 
in the drinking oupe are treated anriaeptleally 
during Intervals between [leriods or use ; and 
to provide a fountain ivlth means for removing 
grease or other foreign substances from s 
drinking cup tietween the is-rlods of use. ^n 
siitlseptle solution Is used, S<'Ieet«d aa best 
suited to the removal of bacilli which might ' 
adhere to the cup. 

Hardware and Tools. 

BiPETY RAZOR— E, Kkast-KR, New York, 

N Y This luvenllou pertnliis to safety rasors, 
and more particularly to a device comprlalng 
a blade carrier adapted to have a removable 
blade mounted thereon, n blade holder movably 
BSBorlated with the carrier and serving to se- 
cure tbe blade In place, and a guard for tho 
blade, the guard assisting In securing tbe Madn 
holder 

IIOHE REPAIRER -T n. WlkPsa, Warren, 
Ohio. The Invention Is an Improvement In de- 
vices for use In repairing hose, and (or secur- 
ing tbe ordinary flltlngs to bom' by means of 
wire, and the Inventlvn has for an object to 
proTldo n construction by which tbe wire may 
Im< looped and sectin-d tightly around the hose 
over the flltlng or connecting devices, to se- 
curely fasten the hose In place, 

WINDOW LATCH.- -OaoK/iB Eae. Lynden. 
Wash. The eugravlog represents a device for 
retaining window sashes In predetermined po- 
sitions. An object of the Inventor la to pro- 
dde a device (of Use In positively locking 
i^er the upper or the lower sash In any 
■■Won It may be put A further object la to 
m^e a latch which when shifted will per- 
■UpHie raising of either sash and will not 
BHpt a downward movement, so that tbe 
ton giay be raised Into one position and Im- 

raised to another without resetting 
■jBIto.’ The latch may be shifted to a third 


P lfj^ttoo with a 

U lmp<nislhlc to draw,', 'j 
ring the stopper, or to' ' 
making It apparent that 
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RHFthe tolaphoDA 

BPialll” hd ■fKMlJliit town mtalng! 
A ■hwup ml my ttaonaandg of tbum j 

i- now on tho hill* to — 7-, wfi thnt taui| 
r ^ told me more about ohaw thafi I ever 

P Oraham Bell hu pumad hto devol- 
I fitonent to the mdlmentoiy taato moni 
hto oxparlmenta In eoaneetloa with 
Inij to touoo toeep to uniformly 

JhMtortto. trtpltoA and littorA to whteh, 
toto htol, w 'to* watod- 1 


^■■Itodttle being presented a second time as 
^^Hglnal package without detection 
^fifeNTODB INTBRl*OLATOR.— J R. Yak 
P^NB. White Plains, N Y ' Thla Iraprovc- 
t^t refers to drafting Instniinents, and pro 
*1(1(108 a dorica, more ss|>ertally designed to 
Interpolate between tbe two rivvatinns plotted 
In plan fobts on any reqnlred Intervening con 
tours. For this purpose,' use Is made of a base 
plito bavlug a straight edge, an arm interseet- 
IbX It and a carrier capable of moving on tbe 
plate and on which tbe arm U mounted. 

FEED BASKET, — D. P. Bammon, New 
York, N. Y. The aim here Is to provide a 
basket made of wire cloth, letnforced, to main- 
tain Its shstte at all timeo, and to provide 
ventilation for the animal to breathe freely 
while feeding, to permit dirt and other tine 
extraneous matter to alft out through the 
meabea of the wire cloth, and prevent apllllng 
of the teed In case the animal tooaea Its head 
In upward or backward direction. 

FOTJI. — ^F. M. Wilcox, Ijyme, Conn. Thla 
Inventor provides a pole oonslattug of an 
elongated body, preferably hollow and con- 
stmotsd of Iron, with means on tbe polo for 
cRmbtag the same ato ■ dattanad bead tormad 
on tba pola for racalvlng tbe anpports adapted 
to enrry alsetrto wlfsa, tilothoa Unaa, and other 
currant conducting or anpiporttiig davica. 

' cmBRN OB TANK.— A. N. CaawvoaD, 
Buttoia, Mb. The object |n*« to to prodiiea 
A tuk of toiitte inntartad tor htridtof water 
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LIQDin FFEI, BCRNmn,— J. J. ValliUE, 
Oakland, Cal 'I'bla invention refers to the 
provision of a burner for use In connection 
with stoves, heaters, and the like, In which tho 
nqnld foal la vaporiaad by means of a stanni 





Jrt, and which la pwrlded with mMM <«] 
apnadlas the ewrapluv tad and otoam, tbarehr i 
to form a& ettectlv* flame. 

LKurr FirruBB.— u. v. rinMM-anK, 

Mew York, M. T. Tho object of tbia tnventtnn 
iH to provtdu a flxture for uie with fragile 
lucandeacent electric and other Ugbta, which 
la compart in form and attractire In appear- 
ance, which lende Itaelf readily to ornamenta- 
tion, and which providwa a realllrat anpport 
for the light, and acts aa a aboek abaorber to 
protect the light from Injury doe to Jarring 
or vibration. 

Honnehold VtUlttes. 

rORTABI>K HKATING APPARATDtb— H. 

Stout, Mt Kidney, Va In this patent the 
Invontlun U u amalt, eaally portable, and Inea- 
penalve a|iparatUH adapted for convenient at- 
tachment to a shelf, table leaf, or ledge, or to 
a vertical wall, for tiao In supporting recep- 
ticleH for llqulde or aoltda requiring to be 
heated. The apparatw forma an eaally nd- 
Juatable aupport for reeeptaclet for ordinary 


ifineiilnm nod naclintile*! Jtowlneae 

APPAKATtlS FOB MKASTIRINa THE 
STHAM PAKHINO THROUGH A PIPE. -H. 
KUTifiiMniuiu, S2 Khniga Allee, Vlllenkolonie 
Orunewalt], near Berlin, Germany. The object 
of this Inventor la to provide means to rotate 
a paddle wheal and to bold this wheel, a cone 
adapted to be rotated by aald paddle wheel 
and an apparatua for a^uatlug the cone In 
acoordanee with the preeaure of the iteam. 
icurther, to provide a preliminary chamber ar- 
ranged In front of the paddle wheel, and measa 
to uniformly dUtrlbute the ateum paaolng from 
the chamber to the wheel. 

FRIl'TKJN aKAlllNG.— Louia N. LaCOMBic, 
.ISf SUth Htreet, Brooklyn, M. T. The Inven- 
tion la shown In the engraving and relatee to 
certain Improvements In friction gearing for 
positively connecting driving and driven sbatta, 
and more partlenlarly to that type In which 
the driven shaft ahall be rotated In either 


proiwUlBg fliiU. whkh amf -ha^ 

[preaaed air, water, or any raJtaMh nedliun; 
I and to provide means for tojalng atjd lomrtag 
the abutment valve to order that ^ 
powar Wbaei witb its shoe mag mtu- 
neath tt 

SEUF-OILIMQ ARBOR FOR ERBLL SOU/- 
BH».— T. U Bdgeflald, S. C. Sftm amte 
purpose of tbU ImprovemMit Ri tnttHa aoa- 
cblnery, is to provide a aball Mtlwr artar, 
Whldi sbaii be seit-oUlng, tiimby daiag away 
wltb the neceaslty of coniUntly aOtag tb«e 
rollers wblcli run at a blgb rate of apoofl, aad 
are, consequently, In freqosnt need of Inbfl- 
catlon. 

SAFETY CBAKKINQ DEVldb-^aoBaa U. 
FiSBBa, 180 Noc,h Parb Street, Bast Orange, 
M. J, and AbasoLT B. KuMunoK, U4 William 
Street, Pltteton, Pa. A eafoty eranblng de- 
vice la ahown In tbe accompanyiag lllnatra- 
tton, Tbe Invention has reference to starting 
devleea, and bas for an object to provide a 


vMpA im«tag iwaaacthw tag 

with tbs Bide «ianM«, mBI .MU( 

attaaged *»jrWd Jo fn^ '$0 

boUad eoaaactloiM or \ ' 

RAIl/BOAJD HB AMD BAJti 
JORX J. Puma**. 8« 

Itr. Plaaett’a taveatlim iRfm. Rt iko OWiat 
lag to aa improveaMbt IR Mtathtemg^ «l4«fM» 
railroad ties, aad baa ts vtow # gdMIVMr 
strong reliitorced ooaoeto tto to whtoh IN 
raito ate reedny aad aeootoly angUad, aad 
I bavlBg a form to opetato la coRatottiM with 
I the adjacent tlea to ratala the ballast llw 
tie gradnally inoreaaea la width from eaMor to 
each eod ao that the apaM betwam addd 0( 
adjacent ttoe wlU be aomeiwhat oontiaotod and 





dimetion in respect to the direction of rota- 
tion of the driving abaft Pinions are em- 
ployed rotatable about radial axes for rotating 
the driven shaft In reverse direction to the 
driving shaft. One of the main 
simplify the control of these pl: 
they Will be entirely out Of oiwn 
remain stationary when the sbal 
dUconnected when tlie direct dri' 

SUGAR REMOVER FOR rENTRIFU] 
MACItIMKS ~R P, .ToHNSON, New Yo 
This InvcntlcD relates to a device for : 
sugar deposited by centrifugal force 
walls of sugar separators. The object 
provide a device which can be uidd- 
mediate the separating operations, Wt|g| 
log of at least 2S per cent In tims ; 
and with the least detriment to 
Itself The remover can be adj' 


safety rranklng device for operating tbe ptaton 
of an engine preparatory to starting the en- 
glne. For the purpose mentioned use Is made 
of a aleevc for engagement with a crank shaft 
of an engine preparatory to starting the rn- 
tfloaely lit the first sleeve, cams on tbe sleeves 
and adapted to engage, and spring controlled 
means removably and adjustably securing the 
said sleeves. 

THROTTLE VALVE.— W. J. LlM,T, Butte. 
Hoot TbU Invention provldee a valve adapt- 
ed for ns« In high or low pressure, wherein 
the eeattng pressure Is balanced ; provldee a 
cnnstroctlon wherein the wear of the oper- 
ative member U mlnimlied provides efBclent 
means for preventing tbe leakage of ateani 
past the cut-off members; provides means for 
retracting the operating parts of the valve 
structure; and provides a compact, dlrect-act- 
Ing and self-housed valve stmetnre. 

SallwBfB aadl Thoir Aeoasaoriaa. 

LOO AMD LUMBER CAR.— C. B. Bdqolm, 
Hope, Ark. 'fhe object here Is to provide a 
car eepectally adapted for use In lo^ng and 
lumber railways, and coBatotltig of A rigid 
frame, on wbieb th« |«a4 to carried, auppartod 
by a Ilexible frame, .1^' Ooe to adapted fee 
abort curves, and enN|W fORtorucUon of logging 
railways -l.r' ■/', 

RAIL FA8TEMl|j^]|BiilVICB.— J. V. BaaonN. 
El Paso, Texas. ' Bergen provldee rail 
fastening and .Ri^iiaa for clamping ratU to 
steel, concrete ‘ W ' enropoaltlon railway ties 
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BAIISOAI) TIB AND BAlh FABT»nB. 

thus operate to retain tbe hallaat betwaan tba 
tlea, the rides of tbe lattsr pmantiiig osIn- 
titrrupted faces throughout their tongth, which 
renders the tie mors efleettre for this parpoae. 

PortalwtsMf to Tohlelaa. 

CAHBDRBTBR.— P. J. OaODVlLI* B. H. 
AaoDBMnonau, and L. 3. Joaarr, T1 Bae da 
MonUn Vert, ParU. Franee. The aatomatle 
carbureter presents thU dtaadvantaga, that for 
starting, the pure air flap valTct ara Uftsd 
aad tha fuel is not ancked In in raBelsAt quan- : 
tlty. The band controlled one has thh dis-' 
advantage ■ When tbe motor nmat axart alt Its 
power tt U necessary to opea eatlnrty tbe sne- 
tioR Inlet of tbo motor. Tim lattor then slews 
down under the ttaetirs fc^ to be pradncfd 
aikd does not suck a snflleisnt qusatlty of 
The present Invention remedlce 
and coneUts In a deviee which 
aflid aMtooMUe eoatraJ, . 

.WM^B bob MA«nW COOLK».'Oa. 

BBOTIOMB/-D. HcR. Ltntw. 
STOW, Maw lrerk.il|i;\f1f... Bpedfleally too tofri* 
tloD telatos to ad^MplHdle maeblae dip 
tag the secttoim^'-tiiMl'-* condaw^ 
tientariy condensers .hi li||i IR ooaae 

temal coostruction eaglnsa, Tbf‘ 
foraNd of sections Cgeto. haring 
metal Sltoped and 


hli 

tyro Add himself itoU^ 
anable to ptoea the tmhbto. to-flto 

tndea, flnda "SMthdeanto-ririhad ^ 4to^i tgli 
baa expert adriee tmmedtotoly, to the dsertot 
posatble wosda Jaeatto ahowiag tba ria* git# 
elevattott of a eUMBia. with «U ptow ««»• 
bered aad aatoM, add grreariy to the eampWto 
n«ea and nttUty ef the handiweh, 

Tni UnqptoUMT.W A«ah«A...''tiy'#. N. 
OttUd. aMtML i^t Tbd QMiUM 
PRUIgUnf Odtoovur, Itahto: 

lOS UliidtntdiL 

Artoeaa to wtoMy rich to otoMNd decheltor 
and tto modntolna and cafletm haihs hean nh 
tacked wftb aneh awtinutoam that the yliMI of 
.fpeetUMBB haa haaa tosgtoritondtsly .lasga nud 
notewwthi’. In thftr mode of ocenirre n aa . toid 
to Che Manty dud varittd of the toTMnHIiiir 
ttms, the mtaetola tovdd to tola pari of too 
eoantty piaaent unnaari tsatwaa Vhhddtoto 
tnagaton, aad tnolybdtontt oro hat mmoasamto 
and toe chamteal and gaatoglMl ooodltions 
which brought them tote hdtoff well topay ta- 
vestigatlon. Tbe recent dleeoTerlaa of eonwad- 
tte, morenette, and ariaonlto aM riuonletod. 
and toa oomposltluna at thaae dapMdto gaa 
givsn. 

The BTANDAEt) FohinnAJKr. By A. Bnll 
Hina, Ph.0.. Rnd Altert ». flllMrt, 
Pb.M., Pb.D. OhlMUto: Q.ti WmiA 
hard * Co., 1910. •»,; Mt, 

The eompllera have hare oomMned to omo 
TOInme alx eeparate warta. The drat part sow 
stats of pharmaceattoal prspantioM tahin 
from sneh lajtabja oooteto as toa DRItad fltotad. 
the Qerman aad toa Britlrit nutamacopriM), 
The other Are parte coiaprise foramlaa tor 
domsatle and vetaritory remadleg, prapstolaiy 
temedtaH petfn»ot„and ,tolJ4.hrh^i%i dptoHk' 
utiUtiea and heveragaa ne naUa ot wnitor 
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at thCM bava ended tradoally, •$ in the 
atm at the German Inventor Hayn. 
OOien hare been simply imtortunate 
vrttbout oooaelontnc any Injnry except to 
the machine. Such instance la afforded 
by the recent test of the Reiehelt ap- 
paratus at the Blffel Tovar, vhere the 
Invmitor, at the last moment, waa hap- 
pily inspired with the idea of replacina 
hUneelt by a dummy. Still other experi- 
ments have been aofflciently successful to 
five great encouragement. Thus the ex- 
periments made by Tiaaler and Rollet at 
Vincennes hare led these inventors to 
propose to construct an apparatus of 
practical stse, large enough to carry a 
man instead of a guinea pig vblch was 
used in their experiments; and a man 
has been found courageous enough to of- 
fer to play the dangorons part of the 


Those who are oppoeed to the ueo of 
the parachute assert that its application 
is Impoulble in practice. One of these 
Irreooncllables, Hons. Surcouf, explains 
hli position In an article In BteotUior, 
which may be condensed as follows: 

"The parachute of the ordinary type 
cannot render any aerrloe to aviation or 
aeronautlos of any kind. It even pre- 
sents serious disadvantages, whether It 
la attached to the aeroplane or to the 
body of the aviator. In a fall from a 
moderate height the parachute may ua- 
duesttonabiy be useful, but In falling 
from a great elevation only by a miracle 
could the aviator derive any protection 
from Ita uee. If the parachute is at- 
tached to the aviator, bow can he, con- 
a limited epace and either firmly 
attached to hla seat or hampered In his 
movediehts by the parts of the aeroplane, 
free himself quickly enough to enable 
bis parachute to act effeotlvelyt It on 
the other hand the parachute forms an 
Integral part of the aeroplane, It must 
: be opened either automatically or by the 
action of the aviator. Sumess in either 
operation requitwe a combination of cir- 
which, it is no exaggeration 
nerer occurs to practice. One 
might is well assert that the aviator 
would bo able to regulate every detail 
of hla fall. Moreover, by Imparting a 
false sense of security, the para-j 
chute may lead the aviator to pay ln'| 
sufflclent attention to his aeroplane and 
its guidance. The true parachute of the 
future will he the aeroplane Itself which 
will oertalnly improve in strength and 
stability, and consequently in safety.* 

Nevertheless the anonymous writer 
from whole article in La France Auto- 
mohfle ef Aerienne tbe preeent article isi 
derived, expresaea tbe opinion that, 
evoi yritb the moot perfect aeroplane that | 
qan ever be devised, safety appliances 
win be no more superfluous than they 
are on ships, which, no natter bow pe^ 
fectly constructed, ars provided 
We boats, life preserver^ 
qlthw. 'devices for sar 


Tires 10 Per Cent Oversize 

25 Per Cent More Mileage— No Extra Cost 


Goodyear No-Rim-Cut tires make rim- 
cutting impossible. We have sold half a 
million without one instance of it. 

That feature alone saves SQ per cent 
on tire bills. 

Goodyear No-Rim-Cut tires are also 
10 per cent oversize. The form of con- 
struction allows that. 

That means 10 percent more air— 10 
per cent greater carrying capacity. It 
avoids overloading. 

With the average car 
it adds 05 ^ cent 
to the tire mileage. 


GoODi^fEAR 

No-Rim-Cut Tires 

WUk mr Wuh»at Som-SkU TnaJ 


are saving millions of dollars to men 
who know tires. 

They trebled onr lire sales last year. 
They have brought us contracts 
from 64 leading motor car makers 
this year. 

They have made the Goodyear No- 
Rim-Cut tires outsell our clincher 
tires six to one. 

The facts are ex- 
plained in our latest 
Tire Book. Also 
scores of facts which 
motorists should 
know. Ask us to 
mail it to you. 


These two features 
together cut tin 
■ Ills in two. They 

THE GOODYEAR TIRE & RUBBER COMPANY, First Stroot, AKRON: OHIO 
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A NEW KIND or A BOOl 

HO W TO KNOW 
ARCHITECTURE 


a complele huiory of itylet 
Kwi ior bcMg. It it aln 

to a taelmical wbject by 

tbe way of hnmen interert, and aliiaiBalet 
dw label “Art,” which to frequently 
boMi die aDMiioa of dia piAbe, and 
pieraatt tbeir appmciatuo ot the real 
duB^ which it to cspreition of bumta 
dean. Abo. thii it tbe iini bo^ on 
aicbiMdm to be iliutoaied by Aaieticra 
wodeit cboaea lot eBampletby Ae anthor. 
Tbe tlyle oi tbe book it duect and coBciM. 


Very Folly IllnatynteS 
OlaU Orswn g!l.OU att 


You can thoot with praetieally no noltt if your rifle 
It Btted with aUticImOun Silencer. In duck huatlns 
It entblea you to kill tha crippled birdi whieb now 
nt away. The reduced ooice permltt birda to ooma 
rnmoretrequenUy. For crow ehootlns tha srenteet 
thina aver. Tha Mg acme hunter alcn flnda tha 
Merim Oun Sllenoer Invcluablc for -■ — “ 


for ahooting quietly 

around tha camp, without driving big game away. 

DIFROVBS YOUR MARKSMANSHIP 
Tha Silencer not only allmlnataeonaeueelon but alao 
radwtothy^oll more than two-thirde. 

Sllenoer you can h 
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for Uitolnrnf fatowMeii 


Every User of Blue Prints 

I ShMii iBvesIliate the New ’EXPRESS” SystengflhiePriBltaf 


ALOE^S 

TELESCOPE 




.ASTRONOMICAL TELESCOPES 

toDl,gJid \l#w Iht rminlrv Cor BHy uitUi 
aat huani', Ub«, an riarlj dWmlU,. 

OIU Ollvn (M.. nt. Itooia, Me. 


Wfllghs llv ^ "*** torgsd 

ttm • •teifl* btliet of ttosi 

[ vrtth g Mulls Strsagth at pounds. 

' Tbs satire sagios wslghs ststssn tbo«>] 
lands and Ite pumps dsvslop 
ir. Ths flontraotj 
spsolBosttons oalisd for s iraffiiitnc od 
pe^ ot BSVsn hundred gp|Qsas • mta- 
«ts, hot in ths tsst mads gt jhs tralklMsd 
Imwhi hOadred snd flfty gsttsns 0^ Hud-' 
r wsrs dsBvdNl tnd n 
Of one hundred snd twWt^flvs 
_ Ig^tgiosd. 

ths propslltag ntiwhtasiT, 


You Pay a Little More For Screen 
Clothi That Latto a lifetime 

The money you spend for Pompeiian Bronte Screen Cloth 
beoomea a permanent investment. 

For thia screen cloth U 90% pure copper. And copper U inde- 
atmotlble. Yon don’t even have to paint it. Leave it out of 
doors all winter and it will atiU lost as long as yonr honse 

Why not attend to your acreena right now? Probably tha wire 
cloth la rualed and cmcked. Germ-laden flies and moaquitoea will 
And aaay entrance through the broken machet 












Why^Solan^Are tbe 
Si^erior Lanqis 


Kiiidlf keep your quorioi 
BUttem w pateati. subtcrlptiii 


Notes and Queries 

.Mr caiai thityMre to ba rofsired to exMrt*. llitnuiiiVwilMfillM 
d bo glTou on erwyibeet. No ottentkm wilt be pow to ni » ripn o4 ^wwwu JPnUJfiimi 
rreopoDdeatg are prlotod from tbae to time and will be nmUm on W 


• “Sohm’' aro nude 

ot beeey gauge braaa. ...^a 

It take# e hard blow ^ 

jaattodMtthem. 

"Solaw” have the 
feweat ontaide projec- *° 
tlona, which acconnta * 

fortbelratyle.anda1io the bru 

the eaae with which t**® *■ 

they are kept clean. •“<> «»•* 

Yon have but to aee them with othera Keprat 
beaide them to realiia the vaat differ* 'hi“ *t 
eaoe in ((uallty. them o 

Whenever one doea that he alwaya *ith a 

bnya "Solara.** brubes 

Me Solar Lampa on the higheat grade but uk 
care— or aend for the catalc^g Wiploc 

ahowing the full line. aoft, ua 

There are Solar Lampa for (]g4 

all khown motor needa. , 


Solar Lamps 


AmgSa^ thsHllte 

And Par Away 

There is no limitation to tbaplaeaiifeof mator* 

wcUng whan you fide an t. g. aetareaela. 
Ym eanloaye the zone of machlna ahops with a 
Ming of safety. Youundimb hlUathatdaly the 




^nHwwvuMtroa, 


LlWfflii vacuum fan atmllar M acraw need In 

• TiJIllWtnrn w«ter gate 

ln/*rhY*YWh¥*aPahaad SosmESS •** o®***®®*! t® to 

UlCUrlJill CilC ZT AtmMA ®t > abut-dowo. and aa a fdWfcltn-vci 

L.«u..-«...w»r t*'® ““ ®* “ -t®-**® 

awiMitwiTwlMn. BUiikt.Br-Unu<iloriiiiMin«Uii(aiMk tbe water out of wheel pU. Ttaer(^3||| 
fuil-rudtarouk. pn>»>mr oraemcw. It« PrnUcQt toOU'id. deUlla to bO Worked dUt. but I thlOk 
®°*“.** *** deaired to be acoompUabad la horeta 8X^1 

•ur U..MM a«prn«t. *>papu u aiwm contromuf eueation la. Can aneaa 1 

SraMAIDWCORPORATmGCOMPAinr.BasMN ba tbua aancmtadT If. In your opinion!^ 
PHOPatX, AHIZONA Men aa anbniittad la not a good one, do 


(12403) S. J. a. aaka how to clean water in the maarvotvi to terea the water ta* 

bruabea A. IMaaolva a plaoe of aada to aom« ward, an ene^ to nanlMd MUM to m 

hot water, allowing a place the da. of a wal- “® «* 

nut to 1 quart of water. Put the water Into ~"®“*® ^fc® 

a buato, and after combing out the heir from •*®® ®^ ^“*®** **** '*® 

tba bruabea, dip them, briatlea downward, Into automatic Inlet valve ^d ^ bal gbt ^ 
tbe water and out again, keeping tbe back. menUoned column of dataatotoa the I 

and handle, a. froa from the watop a. pom-lWe. *“*>» *® ^*®» t«l 

Bepeat thla until the briatlea look dean, then «^«m,rvolr. The water wtaaala eai^t gjm- 
rlnoe the brnahea In a lime e«1il water: ehake ®*«® f®" ®^!®'®® “ reapoww to tbe fal^ 

tbeni well, end wipe (he hendb-H end back. «” *»»" ^ *!r!!I!*** 

with a towel, but not the briatlea, and w>t the 1^® bydroatattc praaiur. oppodng the return 
bruabea to dry In 0.e aun. ... near tbe «re; »' «» ®'»t®'- *«~r»®i*. , 

but take care not to put them too cloae to It. (12405) P. J. D. Mka how tO DUlNj 

Wiping the briatlea of a itiuab makes them maaoage cream. A. Preparatlona for uaeagg*' 
ioft, aa doea alau the uae of atiap. ing the ofcln uaually dapand upon a fatty baoa, 

(12404) W. L. W. wrltaa; I have an *"<1 *<» bland ointment of the “cold «Mam’’| 
Idea for the generation of power wlttiout fuel, **®*“ wlU an^ar purpeom Thw nMaaga 
which I deelre to .ubmlt for your conddera- *5®®“® •« *i®® ^owa a. 
tlon If tho Idee herewith aubmltted I- puc 
tlcal and workable. 1 expect to apply for a ^ ‘ 

patent on tlio aame, and the idea la therefor* '®'’f 5*'^*®*^ .??. ***?' '““J2??**®" .!* ^ I 
aubmltted to you In eonddcnce. If. however. 

you to-lleve It to be Impoaalble or Impractical. “>*- ‘S? *®*"l®“® *® 

I ehunld l» very glad to oee. In your valuaWo **'® i*** ***“ 

publication, a dlacuoatou ot the propodtlon ‘® '>® 

preaented. and the reaaon. for It. non-fenal- PoPUbir ^rfumri., while the fcotor U that of 

blllty. in the accompanying drawing. A rejr " «®' 5"® wHf*®" «• Itototo M 

resent, wheel pit, fl repreaenta water wheel or *“»«*. W , When the ardtoary 

turbine. O repreaenta Intake and pipe leading ‘»”®»" *® employed, the amount ot wtoar toqat 
to water wheel, D a lake or re«.rvolr lilhHl '* •‘‘® *®nnolaa Lanolto, ashy- 

with water to a point above intake. K repre- O'®"®. “ ®“»®®® ! btoaimtad tord. S 

imnt. a water gate, f repreaenta pipe In hot- ®““««®; ’®®‘®®- ® “«« «"e«l P®"*. 

tom of wheel pit, lueaalng a abaft to which *>® *«““*• “®'* “>• >»«* ‘“®“«» togathar; 

I. attached a water driver with vacuum fan '““®‘®« “>« borax In the water, waraafu the 

on end of abaft, O represent, wator driver, *®®® altobtly, and add tb the malted fht4. With 

W repreaenta vacuum fan, / repreaenta auto- •*‘»rtog, unUl cool ; perfume and color, 
matic valve, J repreaenta an electric genentor (12406) W. M. Hks: Is there any 

TJr, =’,;„"r„rzv .j£'i ■‘ss;?.’. j; Ti^ n r«,“S ; 

I have about 1/00 the oondnettog powar of diver, 

ill M l I ftfri TT E^ (12407) N. P. T. uka tor tonmilM 

B A ^ cementa for barrela and oaaki. A. (1) 

H ^ I I I I I I S Brewote’ coment for coating.— (The following I 
N $ compound la recommandad aa a good and cheap 

H / ‘4 S anbatltnte for brewers' pitch i Coat twice the 

B I /f ^^KK^-TT. ^ todde of a barrel with a aolntiou ot roain, H ' 
8 U V 5 pound ; abelUc, 2 ounima ; turpeottoe, 2 pounOat 

8 " n 'iBHl' $ *”* 1*11®’® ’*•*■ H ounce, in 1 qnnrt of atnmg 

_ pr-V \ alcohol. After the complete drying of tba 

,7^ _ Hggg^^SH|8_ A'ln S aecond coat give a laat coat by applying a aolw. 

ji l WlAlSX3C33lBi! jr* C tlon ot l pound abaJlac to 1 quart ot strong 

-njr Ar $ tlcobol. Thia vamlab will porteedy oovor up 

THL-if wJ K c *"* '””* ^®’'® “®* ®*®®® ®* ®® •'w»®t a 

ll S foreign taste to the beer. (2) Cement for cloa- 

"**T| ] H liy yJC^^/yS S tag. -Tallow, P part.; wax, 4 parta; told, 8 

Rn I wnnttBKStEM&yTj \ pana wood aabea, aitted, 6 parta Apply with 

['■• jl !; •>«**. (»> leaking barroto.— Malt at a low 

^ I yflwatom^^^BWBTll^r ^ h«a( a mixture of lard, 80 parta; rock aalt, 80 
BBl. I H{( j' J apk^ a aBEj^ .! § pnru; wax, 10 parta, and paraOne, 0 parta 
ff"°TaiMto'""S wmk.tk. to , To thla add 20 parta Olialy alttad wood aabaa. 
MK ). Thla cement la appUed warm over the leaky 

placaa. (4) MassUt'a camant for covering 
loNIWWUgb a pipe ten inchea In diameter; and bungs,— Melt rubber with tO to 20 per cent 
pipe to bottom of wheal pit, through which I tgllow or beeawax. Oradnally add dnaly 
expect to drive water back Into lake or reaer- powdered qutekHma. (8) Wax putty ter 
voir, la of the aame diameter. I have expert- bungit etc.— Tellow wax, 4 pound. ; laHcw, 2 
mented aumdently to know that the water can pounds ; iplrite of turpentto^ 1 pound ; eolid 
be driven through plpo /■ by a water driver turpantlne, C poimda Melt the wax and aaltd 
and vacuum fan atmllar to acraw need In pro- turpentine over a gentle dr*; add the tallow, 
polling a motor boat. Thy water gate and When melted take entirely away from the Are 
valve are deigned to prev«iie;|^tog in earn- «dd tba aplrita of turpanttoa, tot It eool.-rrom 
of a shut-down, and as a fd^^reveuttve tho new "BciSKTino AMaatOAir Cyelopadta of 


drive Itenautaa." , Price, Ml. 

B. R. T. uys: (ton you toll 


~ - ninTijT.iinxaLji xanji " ®">' P®’®®' ®®“‘® J®‘”®d 

^ IBW AUCTICWI BARG AIHS lifting water from wheel pit with a ilpbonl orn|w 
I14£PaSIiiSSLI£!SISU2UI ^°“® “®® *• ®“* ®* “•"Y ’'»ri«nt» of Dry . nu 

a scheme that bo. bean preaented to ua from PreA i 
time to time. Tbe term that the schcnie baa Freeh ] 
uaually taken In pnvlons Inatancea la to tc- Ihry I 
turn the water to the tank or reservoir, Dry ,< 
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DC twtm. that fka initMt 4 m> 

tonu Tfas one biudred bone-pomr of 
|tbe iMOllns^ engine migbt be oompered 
with n poeeible thiitr bone-power of 
|tbree honei. X korw-power of one hun- 
dred fa eofflcient to malntnln a ipeed up 
to tort/ miles an hour and to earnr the 
onglne up such hills as those In 8t Paul 
and <Hi upper Lexington Avenue In New! 
York city. The manhine can be readily! 
oontrolled, and the New York 7lre De- 
partment Is now training flremen ^e-' 
dally tor this purpose. With chains on! 
the rubber-tired wheels the engine can 
travel effectively over snow and Ice. 
has a seat for an extra fireman besides the 
driver: and while having a longer wheel 
than the ordinary engine, yet It Isj 
considerably shorter when the horses are ! 
eonsldered. In the presence of fire ofB-| 
dais and engineers this new machine 
was thoroughly tested on ICarch Kth. 
every possible oondition of pavement and 
grade to be encountered being tried 
well as the pumping capadty. After-! 
ward the engine was put Into service at | 
an uptown station where the company Is 
located In a dangerous district and an- 
swers some one thousand alarms a year. | 
These particular alarms require a prompt j 
response, and the new engine will have 
every opportunity to prove Its advantage. 
The economy Is of course obvious, al-' 
though the transformation of such a fire 
engine and the addition of the motors 
costa about |4,600, making the total ex- 
pense for the engine $10,000 or $11,000. 
The only expense of maintenance is for 
fuel and lubricating olL Inasmuch as the 
mileage even on a thousand alarm a year 
basis la very small, the deterioration Is 
not to be compared with that of a com- 
merdal truck or even a touring car, both 
of which are run for long distances with a 
oonddarable aggregate In the course of! 
the year. The annual saving Is esti- 
mated at about $1,000 per annum; and 
In addition to the elimination of the! 
horses, space fa released for another unit, ! 
such as a second engine or extra hose 
tender, not to mention the fact that the 
quarters are made pleasanter for the fire-! 
men. 

With the motor fire engine are to be; 
oonsidered also the new motor hose ten-| 
ders, of which three of huge slse and one 
■Ingle wsgon have been delivered. These 
mount a turret noule and carry the 
heavy hose tor the high pressure com- 
panies where the engine Is now displaced. 
Then there Is the automobile water 
tower described at length In a recent j 
lasue of the Scirntivu; Amksioah. This 
was shown at the recent test and illue-| 
trated how readily such a massive piece 
of apparatus could be bundled. It being 
possible to turn the long carriage on the I 
rear wheels as a pivot Though the horse 
msy be missed as a picturesque sight Inj 
our metropolitan streets, yet the galnj 
In time and power may prevent some 
thrsatoned conflagration. 


Pore Sdcooe and the PufaUe 

(OMMmitd fnm pofs «»•) 
iThfa oondition givsa a pqwurtifl nWi 
reason tor detsndlng put* ^gbstruse sci- 
ence. Applied sctenoe has been, 

Is now. and probably nlwikyl wttt be dis- 
tinctly subsidiary to pure sdenee. Tbs 
final Jttstifloatlon of all sclentlflo re- 
search is undoubtedly the power it 
atos tor the use of mankind, hut 
power mmt he rreotea before tt can 
Med. A little study of the history of i 
Shoe should suffice to oonvfeoe any i 


the 


less to4ay over nature to due to the 
m of men who have aUiost Invari- 
ably jfursued knowledge with a pore de- 
votion uttcontamtnated by hfiy worship of 
nsgfulness. These devoted Mealtsts have 
gathorod the varied mighty harvests by 
vHUdi nil tn«h have profited,, but the dote | 
lirhdtndo to them to unpisld. 
af. pgMult of nhstrusa gOfanoe » 
ha OgOOtuagod. It fa faaiiffalently 
9flM«^<fadfaiiw:'oi^.«Qbo«» 


phasfaed on all suitable ooeasions, but 
especially before the section of experi- 
mental medicine. The people cry tor re- 
lief from sickness and tbelr demand tor 
prompt useful discoveries Is so urgent 
that there Is danger In It, since It tempts 
medlcsl Invsstlgators away from the 
fundamental Inquiries, which, answered, 
will give great results, and seduces them 
to work exclusively at secondary prob- 
lems, from the solution of which quicker 
but smaller resulta may be expected. 
Pure science fa broad; It embraces all. 
Applied science fa a congeries of frag- 
ments, of Isolated problems, which lack 
cohesion and are without any necessary 
connection with one another. It is easy 
to understand why students of applied 
science have seldom made great discov- 
eries. 

"In fact, scientific knowledge will not 
be compelled. We have to take what 
knowledge we can get, and by no means 
can wa get StWays what knowledge we 
want Pure Science adapts its undertak- 
ings to these fagld conditions, and works 
where the oppMtunlty Is best— not so ati- 
plled science. 

"Let us recall g tew of the epoch-mak- 
ing discoveries. When Galileo turned 
hfa lean face up toward the swinging 
lamp In the Cathedral of Pisa and as ho 
looked discovered tfav law of the moving 
pendulum, he was of pure knowl- 

edge. We can nof ’j|^celvc such a man 
actuated by any l^er motive. Bven 
when we learn of hfa astonishing the 
Venetian merchants by enabling them to 
■ee their far-off vessels through his 
newly invented telescope, do we not feci 
that It was merely an episode to Galileof 
Such a man does not aak ‘What use is 
ItT His demand for knowledge was 
Insatiable. Wo have only to read the 
words of tho great pioneers to convince 
ourselves that they were all In search of 
knowledge for knowledge’s sake. Yet 
they are the giants of Iroman history, 
who in importance arc approached by 
few monarebs or statesmen. Compared 
with the growth of science the ghlftings 
of governments are minor events.’* 

Novel hog Skidding and Loading! 


(OmMtuud 

propelling. It is. of Interest to note that 
the skidding engine Is equipped with 
link motion for reversing so that the ma- 
chine may be moved In either direction 
along the track. 

Gne of the most remarkable of i|i|l 
various types of steam log loading &- 
chines In service to-day Is shown in the 
Illustration at the right band side. Its 
construction is unique for loading opera- 
tions as It provides for passing the empty 
cars and trucks through the machine on 
the very track on which the machlmt 
travels. When the machine is in a i>o 
sitlon for passing the cars through to 
be loaded, the trucks are swung out and 
Upward by tho hoisting onglne, thus al- 
fawing the machine to settle down on 
four curved legs. This arrangement 
leaves a clear track under the machine 
through which the cars can be drawn for 
the purpose of loading. 

The curved legs are provided with 
flexibly connected shoes long enough to 
cover from three to five ties each, which 
gives the machine an exceptionally wide 
and substantial foundation or base. *11118 
self-propelling steam log loading machine 
is usually provided with a steel swinging 
boom but in some instances wood booms 
are employed. 

Polfahiiiff Powder for 61a« 

UB calcined magnesia 

-pure benslne, so that 
formed sufflciently soft to allow drops to 
be pressed out of it This mixture must 
he kept In cloeely stoppered glass battles 
to retain the very volatile benxloe. A 
little of the mixture fa placed im a pad 
of wadding er cotton and the ffagg rubbed 
vtttiitt 



Fhihtg Wttk Iht Llirld/t at Dtmtr 
A n elimatie condibona look alike to the men 
who met an Elbndae Motor in himoplaBe 

Many prafoii enalt have (ailed to 8y el Deavs, owing 
tortiBkiCiideftoil dry.rBrefttmoiijwre. Eftmc^oiaiiM* 

mcMM ur, Cfatalog Fre« 

An w^B^AM letir AwUlioo." • huUinr of !9I0 



I H C GASOLINE ENGINES 
PAY BIGGEST DIVIDENDS 
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The G1obe>Wenilcke Co., 
Dept 8^10, Cincinnati, U.S. 

A.— Send me jrour book, 
•'Filing and Finding Pe- 
pera*’ ao 1 can see how 

i 9l4»b<^rnlckc 

FUiat Eqnipflunt 

will iBv« time in my office by 
1 enablitiK me to file acearately 
end And aalckly letten. In* I 
voieen, oranre, eetelonaa or ' 
\ documenU of evexy k&td usod 
L In my bueincM. 
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BBOONELLt VICOp CLEMER 

R*« -VICtOR." 

-*Tb the neeet hi the Und." 

Klfctrlc Portable X H P luotor-« 

n rfect iiiULhttie. Slt-Ltric SUtlouery 
t.P, moto. , Von can inatell it your- 
acir liitwo lioun lime. Only one pipe 
miiiireU. inode from allp hilntnlckel. 
plated tiibiujr. furulahed with tna- 
cliiiie. Buy direct and aave money. 
Vietw Ohmar Co., HaMhchnn, TOM, TA. 


A P roRoaad Aarapl— ai Baea nwanBoMol 

to LnHMiii^n ad»tlaa to the entaanjoua- 
try aeroplane race alread}^ propooed ir<M 
Paris to Berlin and London, aoma ItaBaii 
aportsiaett are about tootghalos adallar ; 
race from Rome to London .and hnek. via 
Brussels and Paris. BetiUea these two 
big rtesB, there are eeToiBl local drenlta 
propoeed In France, Oennanjr and Bag- 
land, eo that these countries ahould all 
witness plenty of crosa-cotintry flylac dur- 
ing the coming summer. 

Dsliverlng a Message by Aam^na 
under Way Comlltioas.— On the 16th Inet. 
A.vlator Parmalae and Lieut. Foulols flew { 
from die division encampment at San 
Antonio, Texas, 26 miles to Leon Springs. 
After delivering a message to a theoret- 
Ital division, the return trip was made 
over a slightly longer route. The total 
time of the trip was 1% hours. An ele- 
vation of 1,000 to 1,800 feet was main- 
tained throughout the trip, which, ac- 
cording to Major Oeorge O Squler, was 
one of the most successful that has thus 
far been made by our arn^r stators. 

Flying In Mexico.— Du tli|Pho exhibi- 
tion flights of the InterndOSnsl aviators 
at Mexico City recently, BbiBkirras several 
■ times circled Chspultet|i|t Castle In a 
spectacular flight from apAvtatlon Held. 
On March 2nd he won tbi^exlcan Herald 
Cup by ascending to Ailtelght Of 4,560 
) feet during a splendtlllnfdtt of 48 min- 
f utes’ duration. M. Barrier attained a 
I height of 3,200 feet in a 22-mlnute flight 


Ftedlng FmkIs 

According to n ropilvUrm^tdhi^ 
Btmtngbam, BagiattOl A 
:Noently mads thdt BnaiSSr M 
used to asosrtaln WbetjUir aa <iiy«t«r «)»• 
tatim pearls. In this Wy, It IHU toe 
unBecessary to opoQ this dyitsfa MieH 
and destroy the oyttar* uolsaa It ossttMliiil 
pearls. If the Roentgen rays show Umt 
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Gmcrete Pottery and 
Garden Furniture 

By Ralph C. Davuon 

men,. i%pMw 140 ahwfUMi.. 

^ Prie* $1 JO PMipud. 

E '^HISwork ahould 
1 appeal strongly to 
those interested 
m ornamental con- 
aete as the author 
has taken up and ex- 
plained in detail in 
a most practical man- 1 
ner the various 
methods of casting 
concrete into orna- 
mental shapes. Full directions ate given 
for making die wire forms or frames, 
covering the wire frames and modeling 
the cement mortar into form, selecting 
and mixing die ingredients, making die j 
different kinds of molds and casting and | 
finishing the various objects. Directions; 
for coloring cement, inlaying, water- 
proofing, and reinforcing are also included. 
With the instructions given in this book, 
any handyman or novice can make many | 
useful and ornamental objects for the 
adornment of the home or garden. The 
amateur craftsman who has been working 
in clay will especially appreciate the 
adaptability of concrete for potteiy wodt. 

MUNN & CO^lnc^Publuken 
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Alberto Branlff. a ^ 
Ilded with a tree 
his flrat flights. Rii 
damaged but he b^ 
An Anniversary. 1 
riirred the first ara 
flight of over an In 


salthy novice, col- 
||b making one of 
^hine was badly 
K was uninjured, 
n March Sth oc- 
fersary of the first 
ir with three per- 
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ttie new st’iitbetlo mhatance of many xppUSBtiotiB. 
Write fur IxjokJet. 

fl Ptty g nwia nt eMnwr, m |.f. 


sons on an aeroplaw. This achlevoment 
was credited to Henri Fartnsn twelve 
months ago. By way of illustrating the 
progress since then, one may recall the 
recent accomplishment of the Bloriot 
"aerobiis," which sustained eight passen- 
gers during a flight lasting just under 10 
minutes How extraordinary the feat was 
cannot be realised until one learns that 
one of the men was forced to And a seat 
on the tall of the machine, there being no 
room for him an the main body. 

Record Croas<«S«ntry Flight by Font 
Military Aeroplmes In Wsnee.— After 
remaining at Pau for a month since his 
arrival there from Parle In his Blcrlot, 
Capt. Bellenger expected to legve there 
and fly back to Parle on the 4th Inst He 
was preceded on March 3rd by tour other 
new military aviators on their Blerlot 
monoplanes. Two of these, T.letit, De Mal- 
herbe and Ensign Conneau, made a suc- 
cessful flight to Libourne, twenty miles 
northeast of Bordeaux. They covered a 
distance of 110 miles. Lieut. Prlncetau 
became lost In the fog forty miles north 
of Pau, and landed at Mont de Martan, 
while Lieut. De Rose had a breakdown 
soon after he started, and was obliged to 
land and repair his machine. Capt. Bel- 
lenger expected to overtake the other avl- 
atjjn and to lead the way for the balance 
orVe journey. 

Record Flight of a U. & Army Wright 

Biplane. — The longest two-man flight 
across country In America occurred on 
March 3rd when the array biplane was In 
the sir for 2 hours and 7 minutes, travel- 
ing from Fort McIntosh, at Ijaredo, Tex- 
as, to Eagle Pass The aeroplane was 
carefully provisioned before the start. Its 
gasoline tank lielng filled with twenty- 
flve gallons of fuel. A compass and oth- 
er Instruments were also fitted. Two 
days' rations were taken for each man, 
as well as a supply of chocolate for emer- 
gency. Each man carried an army re- 
volver and forty rounds of ammunltton. 
Lieut Foulols, besides a pair of field 
glasses, had a map of the cohntry and a 
pad and pencil with which to take notes. 
Observations were made in detail 
throughout the flight and the practicabil- 
ity of the t-oroplane for scouting was thor- 
oughly demonstrated. The flight began 
at a few minutes before 2 P. M and was 
aided by a favorable breeze from the 
southwest The aeroplane rose rapidly, 
circled at a height of 200 feet, and 
started off In a northeasterly di- 
rection, following the Rio Orande. It 
rose gradually to a height of about 4,000 
feet, and was lost to view In 12 minutes. 
The only report received of the aeroplane 
during Its flight was from a coal mine 
25 miles away, where observers noted It 
at a height of some 2,000 feet, flying 
smoothly. This first long-distance flight 
of an army aeroplane was accomplished 
at the excellent speed of 64.85 miles aii| 
hour, which is a record apeed for an aero- 
plane carrying two man and covering^ 
such a long distance — 1.16 mites — across 
country. The return flight was attemptsd 
a few days . later, but tha motor brtflte 
down after the aeroplane had covered 
about 12 miles and the tttachlne iMdsil 
iq, (be river Aud was domaceil, i 


“Sheep-BOsa" Cara.— An intersatlng 
typo of car Is In use on the eleetrie rail- 
way running from Indianapolis, to To- 
ledo. This car Is provided with a para- 
bolic front end, commonly called a 
“sheep-nose." The object of this srraagS- 
ment Is to reduce wind resietanoe when 
the cars are running at high speed, also 
to make it easier for the oar to force Its 
way through snow drifts. The frame of 
the car is very strongly built, and la 
arranged to carry a steel sheathed pilot 
which serves as a snow plow. 

DiMot Cnmnt Ralteoad te lUly.— 
Owing to the largo amount of water 
power In Italy, available ter generating 
electricity, considerable pregrees has 
been made by that country In the matter 
of electrifying railroads. Hsrstofore al- 
ternating current has been used rather 
than direct current. Now, however, a 
railroad has been constructed which la 
to be operated by direct current. A 
1.200 volt system will be used, and the 
cars can also be run on flOO-volt systems 
In towns. The machinery for this sys- 
tem la supplied by an American firm. 
It Is considered rather signlflcsnt that 
the alternating current system, which Is 
typically Italian, should be yielding to 
the direct-current system of this country. 

Breakdowns Caused by Chesalcsl Action. 
—An interesting paper was rend lately 
by A. P. Fleming end R. Johnson before 
the Manchester section of the Institute 
of Electrical Engineers, on chemtoal 
action in high tension windings. They 
found that no chemical action took place 
unless the voltage was higher than 8,600, 
and then It occurred only where there 
were air pockets present. The action 
was Initiated by a dlecbarge Scroes the 
air pocket, producing osone and nitrous 
or nitric acid. This gas acted upon the 
insulating material, producing dlslnte 
gratlnn. Oils and gums of varnishes 
were oxidized, but nsphaltum was not 
seriously attacked. Mica was not Injured 
at all, but the gas attacked the cements 
used with mica. They showed that If 
the air in pockets was not replenished, 
chemical action ceased. The ooncluelon 
wae reached that mice Is the best ma- 
terial to be used between turns of the 
winding. 

The Power Stetton DartBg a SgoalL- 

It Is probable that few people realise the 
effect of a sudden squall In tbs day time 
upon the central station. It means, of 
course, that the power station must be 
prepared to furnish a large supply of 
extra current to meet the demands for 
light throughout the city. On tbs second 
of this month, there was an occasion of 
this sort, when the sky was darkened 
so suddenly, and the darkness was so 
complete, that the power stations were 
t'jred to the utmost to keep pace with 
the sudden demand for onrrent. Juat 
before the storm, the system operator 
detected the clouds on the horizon and 
telephoned to the stations to be prepared 
for a sudden peak load. Five mlnntee 
later the reserve units were put In serv- 
ice, furnishing altogether 74,600 kilo- 
watts. In another flve minutes, all avail- 
able resources were ueed and tbs load 
lu^^isen to 124,500 kilowatts, or nearly 
electrical horse-power. The load 
dttfl||,Ahe storm was 20,000 kilowatts 
more^sn that of the evening load. 

Hie IntsmiMsstsI Cvngnm at Twla.— 
Plans are being made by the Organlilhf 
Committee of the International Oongreas 
of the Applications of Blectrlclty to'itie 
bold St Turin, Italy, from September 8th 
to 20th, 1911, to make this meeting a 
decided success. An ofllclal Hat of aub- 
jects has been given out, on which origi- 
nal papers are to be read. Lectdrera will 
be appointed to propare theas paper*. 
The subjects cover all phases of etsc- 
trtclty. There will be q number on 
electrical generators, the operation of 
power plants, and various apparatus as- 
sociated with a power station. Other 
subjects will be incandescent lamps, 
electric traction, r«d>uct]on ot sisel elec- 
trically. aterllicatfon ot water, wire and 
wirelesB telephony and telegraphy, elec- 
tric heating, variable speed motors In pa- 
per mills and rolling milis. eleotrtelty to 
submarine boats, diftrlbutton of eisetrlo 
' power for agrieoftnral pttrposMi, govern- 
ment control of metetoi. anfl methods «r 
taxing etocirtolty in dtSerant oountrida, 
i Altogether, 21 leotttriM have hsm pro- 
I vided for on tifooe gUd , 
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m ttntHilaM cfUlaen, OeUtral Amarloa, ud w j f y in aea dradi- 
■^^-olMa CTulMra In* tor ■i»clinonri&'*?S«3wp watm* life 
n thlrdxelaiia crulaera, exlaUns along the i j v if ite ooaat 
fTon doatroyera; titty- T|ie Prtn at puitmim i. 

I, and thirteen aub- now quoted at lea.oo an ounce tor the 

_^ Mo^Caiid lo w A^MWjL- aoft metal, the higheat pricea ever 
’’‘5 *•““* betwMB 1838 reached. In 1906 pure platinum waa aold 

and 1888, at a ooat of ftre million dpi- for 88.50, with only a languid demand. 
5f • Delaware Early in 1906 the aalea began to Increaae, 

Wrer at Phllllpebiirg to the Hudaon and pricea ateadlly advanced until, in 
Mver at Jenley City, a dlatanoe of 108 December of that year, platinum waa aell- 
1^. ia to be abandoned by the Lehigh Ing at 188.00 an ounce, and hard platinum 
RatW Railway Company. If the conaent touched 146.00. The production of platl- 
of the State of New Jeraey can be ae- num In thla country la amall. The chief 
cured. The heavleat traffic. In the year aource of aupply la the Ural Mountaina in 
1866, waa 890,000 tona. An intereating Buaala 

taature la the ayatem of 22 Incllnad The Nature of the Anriwa.— Aceord- 

ea^onJ”^™’^a1di^^5^‘‘«ne^ enunciated by 

i^iona, are hauled from one level to Prof. Lenard, the aurora borealis la 
dn^er. formed of cathode raya, emitted by the 

Bndaaai Tunel for Cataldll Aqaednet. aun and deflected by the terreatrlal mM- 
■—To aeoure aound rock for the entire natic fleld In the upper itnM of tlie'di- 
length of the Oataklll aqueduct tunnel it moaphers. The velocity ot'inwae cathode 
^ haa baen neceaeary to go down over one raya muat be negrly equal to that of light, 
tiMuaaad feet below the river aurface. and very much greater than the velocity 
IftVeaittiatlon waa made by waah bor- of cathode raya produced In the labora- 
Inga, hr diamond drllla operated from tory. Lenard concludea ttot theae ex- 
aeowa on the river, and by Inclined dla- tromely "hard" cathode rl^ are emitted 
mood horlnge atarted from the bottom of by unknown radio-aetlve adbatancea In 
ahafta Bunk 800 feet on each aide of the the sun. 

river. One of these inclined holes was A Sodetv for the Adeknu^eBt of 


which etched a true borlaonUl line on measures at present In ordSr.SiHtaAn 
the Interior surface. endowment for sclentlflc risMffip; At 

The Inpertant (Sovenuaent Jetty at leat meeting about a himdMptaem- 
Saa Pedro.— After ten years of constant bera were present, the chairman beiig the 
labor, the government completed a few Minister of Public Instruotlon. and var- 
months ago the huge breakwatar at the ious plana were laid In order to carry out 
harbor of 8km Pedro, Cal,, which ex- the work. The society Intends to begin 
tends seaward for a total dlatanee of by founding two chemical institutes un- 
9,880 feet, with a width at the top of der Profs. Beckmann of Lalpalg, and 
860 feat, and a mean width of 800 feet Haber of Rarlaruhe. Then a biological 
at the bottom. At the extreme outer end institute will be founded, 
the depth of water ie 48 feet, and here Booaevdt and the a- m- — »— i-. ' 
will to erected a permanent light and otltatlon.— Of the hundreds of animals 
^ ^ Roosevelt and sent to thia 

tonorete toimdation 40 feet square, country, comparatively few will to 
Nearly 2,600,000 tone of rock were uaod mounted by the Smitbeonlan Institution 
in the aubatructure. and 2».600 tons In -m fact. 4ly flfT TtuSly the ^ 

total coat of nel was not In the beat of moods when 
the rock alone waa 82,748,680. be learned that of the 8,000 aktna of anl- 

infh Bailraad Travel.— Not a aingte mala, but a few will be generally useful, 
paaaenger out of 186.000,000 carried on The Smithsonian Institution atatee that 
the Penitaylvania Railroad In 1810 was not more than fifty diflerent kinds of 
killed In a train aooident. This la animals could to detected among the 
brought out In a report lieued by the many killed, by an untrained observer, 
company giving accident etatlatios for and that the general public would only 
tae years 1908, 1909 and 1910, for the be fatigued and confused by an inapeo- 
Pannsylvanla lines east of Flttebiirg and Hun of the entire aeries. Valdes, there 
Rile. Combining the statistics for theae does not seem to be enough money on 
years, It la shown that during that band to handle all the collection ade- 
period the number of passengers car- quately. 

rted on the lines oast of Pittsburg and Coins of th Gallo-Roman Period Dla- 
Sfirie won 371,868,277— more than four eoverod in France.— Coina burled tor 
times aa many people as there are In 1600 years came to light at Domplerre, 
the United Statee— and that only one of France, when a farmer waa leveling bis 
them waa killed aa a result of a train yard. These date from the Gallo-Roman 
Tvreck. period and number about 2.800. Of these, 

AimiBf C -na from the Conning Towar. »“me 8,000 are silver and the rest brnnu. , 
— Aocording to cable diapatebea from They had been burled In an earthenware 
Gibraltar, the new battleship "Neptune" veaael placed in a stone-built hiding place, 
haa recently made a teet of a new eya- Aa to the silver coins, theae are in a very 
tern of aiming the iqain battery, which ROoti state of preservation and are fine 
has been originated by Percy Scott, the speclmone, but the bronae coina suffered 
father of the modem system of target much from the air A number of rare 
firing. It la stated that, while the "Nep- pieces were found In the collection com- 
tuns’* waa ateamlng at IS knots, she fired Ing from the reigns of some obacuro Ro- 
two broadsldea In quick auocessian at a man emperors of the late period. The 
target moving at the same speed at a die- oldest coins date from the Emperor Tra- 
tattoe of 8,000 yards, and that every shot Ian (68 to 117 A. D.) and the moat re- 
went home. The aiming and firing of cent, from Diocletian. It Ie thought that 
the guns la done entirely from the eon- the coina were burled about 316 A. D. 

^ng tower, the a«tlea the Run crewa EUidunt Saala at tha New York Anna, 
totng mere^ly to load the guns. If thia rinm. —The expedition recently seta ^ 
to true, Scott has made an advance by the American Mnaeum of Natural 
aeeand only in importance to bla famoua Hlatory and the New York Zoological So- 
Itaproveroenta of five or six years ago, clety to lower Oallfomlarunder the 
A ‘iMMrt tthlp” CoaspsUttota — To leadership of Dr. Qharles H. Townaend, 
tbs outalo# public there u aomsthlng baa been aucceaafnl in capturing six 
bumorona In tbs eoiniwtVtton among young Oallfornia aea elepnanta (Jrocro- 
Stsamsblp compgutsa toy the dlattnctlon rhinuv anffu$Urti$M», Gill) on Ouada- 
«f pasSesilng tbs longest ship tn the lupe Island. These apeclmena, the first 

Bf *O^KL The raw Just;, now is between the ever captured alive, were eent from Ban 
Hnbtbttrt-AmerlMa and Guaaid com- Diego, Callfornln, on March 7tb, and ar- 
jMptaa The "Rnropa,'* of tbe 'former rived at the New York Aquarium on 
IMUi boon InorsMug in Itor reputed March 18th. in excellent condition after 
vlln^toDs during the paat tifp nr three their alx-day trip. For transportation 
•. until prsaa dlspatoheg menk of they were orated aeparataly and shipped 
AS a gfiO^foot ghlpt to wlitoii length by express without food or water en 
^bas gitown trom her ofihilal stated route. Although not more than nine 
« of 866 feet, wtalidi would give her months old, the average weight of theee 
jtsft ndvaataiw swer the "Olympic” anlmgls is about 860 pounds, and the 
I ’Wtanic." Hw ne« OUnarder length' four and onedtalf to five feet. 

Also WAS Announced The adult tnaiss* l^earii a Itittgth of more 
Appstred fn tbs plana than twenty feet. Tbs opsotss which is 
ng, wtaKb #<Hrs pro- dlotrlhuted among the amsAl lalande of 
noent plfltslongtnen- the aouthern and tower Oa^lfornlA coast 
Nhta Th^ Aii bAring la now verging toward satttocitloa, and 
BoUl yslMbls fro vory llttto la knhwn of its btitory or 
.baA tt bfOSAl butts. The common nuns gl the apsoiea 

Mip< fndhr oMto dsrivod from the tact tltat tbs molt 

/UgllN^ to <Kly developed. 


^lOJISESmdkToPoZtollibBiD 

During June, July and August 

Arrange your summer vacation to cover these delit^tful 
entiles. From Hamburg on the large twin-screw steamships 

BLUECHER. KRONPRINZESSIN CECIUE, 
METEOR--durmtionl 3 to 24 days. Rates $ 62.50 
upwards. Vtsitng Norway, Spitzbergen, North Cape, 
Iceund, Scotland, Orkney and F aroe Islands 
- and the seaside resorts of Europe, 


Around theWorld Cruises! 

Uadw ito MMt doirsMe eoaii&a* eo the fioadiig hotel S. S. f 
CLEVELAND (17,000 tens). Mitim (roei N«w YoA. November f 
t. I9M. Second Cruite lesvu-: SaaPruieMo, Februery 17. 1912. ( 

Duimtlen no Days. Rates $650 upwards; including all I* 

Mceoery aapaiiMt abosid md sdiere. Vidling Mtdmia, .Sptin, a ' 
"••y- Eygpt ^un CsnsI), India, i^ite SMiomeiite. Java, M 

> blsiKSt and Overland Ameri- TR 
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DAYSFREETRIAL—^^ 

pile* in the United Btstes milhtmla ettU drpottf m advauLf, and 
itreo.tilal from the day you receive It. If it doec not suit you In 



ap«i>lug«ann>tbla(. Write it aow. 

^LECO. lirLWiys, CHICAGO, ILL 

bn Dollars A Minute! 

F tOF. T. 8. C. Lowe, well-known ecientiet and inven- 
tor, head of Lowe Observatory, Patedena, Calif., fifty 
yeare ago organued the world’e firat aeroneutical corn# 
for aervice in our CivU War. While be was up in the atr 
watching the enemy at Fair Oake, Ve., i86a, a photographer 
caught hie picture. Prof. Lowe says that that hour in the 
balloon was worth a miUlpn dollars a mmute to the Federal 
Oovemment. Prof. Lowe never eaw the picture until tbie 
month, when a friend showed it to him in one of our adver- 
tieements. The story of Prof. Lowe end of the balloon Ja 
dramatic and we will tell it to you if you send the coupon. 

But the story of how we found this picture and 8,600 
more taken during the Civil War and buried lor fifty 
years, is more amazing than detoctivo fiction. 

Throng^ the Civil War Camera 

wont Mathew Ready, the photographic genius whoso studio 
in New York was sought fiy world-famous men and women. 

W ith biHJcial permission from Lmeoln, he accompanied 
the armies and navies through the War for fimr years. 

He took thousands of photi^raphs showing every phase 
of the struggle. Merry-making lu camp, lingering in bos- 
piUd, lying m piisou, spying on iho enemy, hanging the 
Lincoln conspirators, manning the battleships, punishing 
the deserter, drilling the awkward squad, dead on the field 
of battle, fighting m the trenches— all this on both hides 
of the conflict is here shown in an ever-changing panorama 


18 Civil War Pictures FREE 

Smtd 10 Cmts Only, for MaUing 

T O give you some idea of the wonder of this discovery wc have encl(>-.La jC 
prints of 18 of the photographs in a largo portfolio. Tliese wii w ill 
give you free If you send ten cents for the cost of mailing 

At the same time we will tell you the strange romanre of Bru.ly ' ' 

and the photographs, — how the government paid 837, WK) f<n a Ry i„r,» 
similar collection, how Generals Garfield and Benj. F Bui lor Jy 
valued them at $160,000— what Grant said of them, how llie jOr . . *•'*’ 
famoua detective, Allan Pinkerton, had a share in taking t ticm 'iii-'m » 

Each of the eighteen prints is 13x12* hnhri m sir,- 
has under It the fuU story of that particiTlar picture. I'uli Jir,";' n 

day letters come to us from people who find thomsclvcs, tiioir jmT h 

Wetives ortheir friends in the pictures. Send for the in Ar 

pictures and look for those you know. jfT ‘ 

fUsaffsi MfokiMatoalJfo^y. SsadthsesaHaledsy ir. 
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The purpote of Ihit journal it fn record nccurotelt/ 
and in timple termt, the world't progrei* in teientific 
Icnoieledge and industrial achievement. It teeki to 
present this luformalion in a form to readahle u»d 
readily uudertiood, at to tet forth and amfthauMe the 
inherent charm and fascinatioH of teience. 


Why Not RcYwe P wfc w ptiB l DHtin? 

I N tlio year IBIO, ninc+y pi*i- cent of the oom- 
iiK PCC of the United States, and a considerable 
])nrt of that of foreign nations, was carried by 
American ships. Furtlierniore, American shipping 
registered for over-sea commerce had grown from 
123,000 tons in 1780 to 081,000 tons in 1810. To- 
day, not only is mir share in the carrying of foreign 
eommoree praetieally nothing, but our merchant 
marine is deeliriiiig so fast that the day of its ulti- 
mate cKtinetion is in sight; and alliiough our foreign 
trade has grown to tin* enormous total of three bil- 
lion dollars, we are dependent upon foreign ships 
for its transportation, and are paying the foreign 
ship owners annually in freight charges, a sum of 
alMiut three hundred million dollars. 

What was the attitude of the government, which 
so wisely fostered the shipping industry of the 
young reptiblie as to cause Ameriean deep-sea ton- 
nage to increase eightfold in a little over two de- 
cades ? The explanation, so far as the attitude of 
the government is concerned, is very simple. On all 
freight imported into the United States in American 
bottoms, there was a remission of ten per cent of the 
customs duties. 

In view of the prejudice against the payment of 
ship subsidies (and the history of recent agitation in 
favor of subsidies seems to indicate that the hostility 
is nation-wide) there is a growing feeling in Wash- 
ington that if federal assistance is to he rendered, it 
must take a form that is less objectionable, we hod 
almost said irritating, to the susceptibilities of the 
]>ublic. Why, then, in view of the great success of 
preferential duties in the early days of the republic, 
should they not be revived in this era of great indus- 
trial development and expansion of our foreign 
trade? No one would now ask for a ten per cent 
rebate; one of five per cent would be sufficient in 
these days of high tariff. We commend the question 
to the consideration of the renders of the Scientific 
Amehican, and shall be glad to throw open our cor- 
resjioudcnce columns for a discussion of the problem. 

Our Naval Guns and Powdo* 

I T cannot be denied that in the contest Instwoea 
guns and armor, the most powerful rifled gfuns 
of the day have established a coiisiderable lead. 
Such, at least, is the imjyression whiidi we derive 
from a perusal of the annual report of Admiral 
Mason, Chief of the Bureau of Ordnance of our 
navy. We have m mind the very significant fact 
that in the recent gun-versus-armor exiieriments, ' 
carried out on the Potomac, the ‘iil-ealiber, 12-inch 
gun easily penetrated at a range of 8.000 yards, the 
1 0-inch curved armor plate which had been erected 
upon the obsolete ram “Katahdin.” This gun is of the 
same type as that carried on the "New Hampshire." 
Since her day, however, a aO-callber, f2-ineh gun of 
greater power has been developed, which Will form 
the armament of the "Arkansas’' and "Wyoming;" 
furthermore, on the "New Yorit" and the "Texas" 
will be mounted ten li-inch, ^-caliber guns of much 


greater poweir even th^n the 56i*ealiher, 

The Bureau sf Ontoance is to be congratoliMil nR 
the fact that dief foresaw, aeveral ySitu 
return to g«m of ealiber laryer d>an Ig inc/bm, md 
built, accordingly, a tyM gun d UtAibUfii 

This gun has ^veu exoeUeat reeelts la tMul 
and thus the navy i« funlahed with a welbimyw 
type, ready to be buUt and mounted nfioB our latest 
battleships. The introduction of guns of large chli- 
ber bos caUed for a new design of turret mounting, 
and a preliminaiy plan, dcawn up b 10M, ha* huM 
adopted with certain Ueebsary modiffeations. 

Although the "Wyoinbg” and "Arkansas" were 
designed witli turrets having two-stage ammunition 
hoists, it has been determined, in view of the very 
great success with manual ammunition handling and 
loading in the 12-inch turrets of tike "Louisiana" 
and "Vermont,” to adopt a somewhat similar system 
for our Inter sliips. The turrets for these will there- 
fore have a hand powder supply all the way from 
the magaaines to the guns. A larger number of 
shells will be stowed In the gnu obadlberB, and in 
the upper handling rooms below them, the remainder 
being in the regular shell room, The gun chambers, 
however, will be effectually sealed from tiic hand- 
ling rooms at all times. During the year, steady 
progress has been made in renovating the ordnance 
u(ion the eleven battieshipa out of comodsaion. 

No changes of importance have been made in tiie 
smokeless powders; the aim of tiie powder factory 
has been to knpvove the gnality of ^ psesant out- 
put. We are glad to note that thero has been a 
steady increase in the ootput of tbl* voxy oAeiont 
factory, a matter which will prove of gpmiit impoit- 
ance in caae of hostilities. During last year tiie 
factory turned out 1,660,666 pounds of smokeless 
powder, of which 8^1,346 pounds were "re-worked." 
The present policy is to withdraw inferior powders 
and re-work them into a proper condition without 
waiting for alarming evidence of deterioration. All 
new ships are being fitted with cooling systems for 
the magasiucs. 

As usual, the projectile question is causing anxiety 
on the score of the limited supply of perfeimy satis- 
factory shells. At the same time, it is gratifying 
to learn that a new form of projectile (we presume 
with a longer and sharper conical head) bins been 
adopted, which, for a given initial velocity, has •« 
greater range and shows a consider obte iUctease 
striking velocity and penetration at long ranges. The 
advance of armor, on the other band, has not been 
imtirelf satisfactory so far as thick pbtes arc con- 
cerned, though there has been a marked improve- 
ment in the thinner plates. We note that the price 
paid for Class A armor, which comprises 00 per cent 
of the total, was $480 per ton. The navy should be 
getting its armor for less than this. 

The Private Ownership of AmeikMi 
Timberland and Its Bfenaoe 

S TANDING timber is necessarily the Murco of 
our future lumber supply. It is but natural 
that thinking persons view with alarm its con- 
centration, not only in private hands, but in a few 
private hands. A report prepared by the Bureau of 
Corporations of the lAcpartment of Commeaoe and 
l.aber and issued in Fehiuary of this year deals at 
length with tiie tremendoiu increase in the value of 
the standing timber in ad parts of the country as 
well as with the extent to which, in a few ysiars, its 
owncHhip hat gradually narrowed. WbB* forty 
yearn ago at least tiiree-fausths of the thnlN* now 
standing was publiely a w n nd, it is .said tiMfi now 
four-filtos of it is psivaSoly ewaed. 

To quote the sepost: "EmMplos of tbo kincease 
(luriaig this iotetval one: Wmm $6 to #80 m AOre, 
#7 to #40, #S0 to #160. #1 to #1», #0 to #14i, #t to 
#60. ftpccidc tiaets have been sold inot Inn #0MMWx 
and later for $138,000; #IO|OO0, mi Uter #lSM,Mi: 
#840,000, and later #8,300^00; #fiiBOO, Mid llMhW 
##M,«00; #10,000, ami Inter Ttoa 

examples illuBtraito the ramahMde profit made by 
certain iadividuat boUers. 

"What did tile Government jpt for tbe ttostier? 
Of the SMitbem pma, sold for #1.86 an acw, 61^ 
is now worth $60 an aore. Large amonato of BtaHf 
las fir in western Washington and Oregon, which 
the Govemraent rave sway, or sold at #8.60 an acre, 
now bring from $100 to f800 per acre. The great 
redwood belt in California was alienated on staler 
terms, and some of it is now worth hundreds «if d(d> 
lars an acre. Practically none of the great forcsta 
in the public-land States wa« add by the Govcm- 
ment for more than $8.80 an acre. The gwa* in- 
crease of. value gives grave importance to opn-' 
centration of ownership." 

„ The report leads us to think that fivc^^wen^s 


JM, the 

' TTnihiiiMhiir rflmj'un#' .Mflhlicii 

, is . 

■ ‘-wham 'am «loi«l|r 

As to IB* hage»t Qovmihtoef^: 

SoBthem Pacific ComfMmy haldlm 
groKtest Jit the United States-^lOfi hOlitel fH# 
is aimh 9 per cent of tiie privato timber itt the ite 
vesUgsdion area, and 10 mr mnf of that in #0 
Pacific-Northwest It is di^dt to give am afie g M Ub 
idea of its immensity. It stretches praotibldly ^ 
miles along that railroad between Polftiim aM 
Sacramento. The fastert train over tiiii dhitiiWO 
takes 81 hours. During all that time (he toav|ilr 
thereon is passing through lands a large ptoperilm 
of which for 80 miles on each side to tii» 

railroad, and in almost the entire str^ this edrposa- 
tion is the dominating owner of both tliipbafv and 
land. ... A veiy significant fact Ip eqkiMe- 
tion with this enormous heMiag is tiud tiie‘'#qilihlten 
Pacific Company is not aellitig its timhex, hnt it hold- 
ing this valuable supply, evidentiy in the owtSdent 
hope of a further great odvanoe of ptloe." 

Concerning the second and thud largest hpldirga, 
the Government report has this to aay: 

"The holding of the WeyerfiaCusef Tbnbev Com- 
pany (including its directly owned snbsidiary ooti- 
eems) is the second largest in tha United Btates, 
amounting to 08.7 billion feet. This is only abent 
10 billion feet less than that of the Santhern Pa- 
cific. Most of tikis timber— marly 7T hiUion feet— 
is in Washington; about 18.7 Ullion feet is in Ore- 
gon, and an insignificant fraction in California. It 
is chiefiy Doi^as fir. 

"It should be repeated that this holding, cnonnons 
as it is, includes only the timber directly owned by 
the Weyerhaeuser Timber Company aid its subsi- 
diary corporations. It docs not inclnde farther very 
extensive, timber interests of members of the Weyer- 
haeuser family and tikcir close associates. This 
great holding, also, is nearly all being held off the 
market for the future rise in timber values. . . . 
The timber holding of the Northern Pacific Railway 
Company, which ranks third in iroportanin:, amounts 
to 86.8 billion feet. This, it will be seen, is much 
less than either the Southern Pacific or the Weyer- 
haeuser holding. 

The extraordinary increase in the value of timber 
land is shown in ^e following especially striking 
instances taken directly from the field reports of tike 
agents of tike Bureau of Corporations : 

"One informant stated that in 1808 a tract of 
timber land in Virginia was offered him for $8,800, 
and he refused to buy it. T.ater' (date not given) 
the tract was sold for $48,000, a thirtecnfold in- 
crease. 

"In Louisiana, in 1882, a firm bought a tract of 
about 10,000 acres of yellow pine for $10,000. In 
1000 the same tract was sold for $1,188,000. 

"In Michigan a lumberman was offered, but 
failed to purchase, a section of white pine In 1888 
for $8,200. In 180.3 he bought the some piece for 
$128,000. 

"In Wisconsin a company owning hemlodc, tam- 
arack, and hardwcHid timber lands stated that this 
land could have been bought in 1808 for 80 centa 
an acre. In 1006 the company was offered $16 
an acre for it, and in 1008 it valued tike lands at at 
least $30 an acre. 

"In Oregon a tract of about 8,800 acres was as- 
sembled shortly before 1808 for about $84,000. In 
1000 St was valued above $1,000,000. 

"In Oregon a tract of about 8,800 acres was aa- 
aambled from the claim holders in 1806 at about 
#fi00 or $000 per lOO-aorc claim. The present valu- 
«Mon is at the rate of $41,760 per clatai, a fifty- 
fald increase upon the price which the origitial claim 
haMew received fifteen years ago. 

"fo Oi^gm, again, a tract was bought in 1000 
tos #06,000, and in 1008 was held at $488,000." 

Apart from the ooncantration of timber owner- 
slMp outlined above, these is another pnAdtea pos- 
slUy of gveatov inpostance, which haa refereed 
to as a "shiiater load oaqceiitoation." After all 
timber has been cut off, the land may be adapliqd tor 
a new growth, this leadii^ to a perpetuji^ of tite 
standing timber monopoly, while a large portion of 
the latkd will be suitable itod exceedingly valuaMe 
for agrieultural purposes. acres of land tipis 
involved run into many mlUjonii and thq pbt^r llp- 
vdved in such land coBeentoatiqn irrespoetiite 
timber values is dtfllcult to estimate. to 

tiita so with a tow of til# )tor|p»t Ow*eW, 
dowlnatiflg pqettioiM a# to voihNwfi toaiwpatiithp 
over laigc sections of tiie eeemtry. ' . \ ' 

Jit#’-, 





Aviation Exploit at 

Foulois on the Mexican Bo!#r ; the Fliliht 


The Wright Army Biplane 

O i\K of our )lluetratluu8 shows the Wright 
Ijl plane which was rocently loaned to the 
HI my by Mr. Robert F. Collier, lii flight 
aliovo the camp at fian Antouto, Texas, 
l.leut n. U. FoulolB and Aviator Philip 
l‘armnlee have made scime excellent scouting 
nights in Texas recently with this machine. 
The tshlef of ihi'Hu was made on March flrd, 
when they flew from iJiredo to Eagle Pass, 
an nlr line distance of JU4% miles, In 2 
hours nnd 7 minutes. Uy following the Rio 
(Irando they covered about 106 miles actual 
dlstanee, their overngo speed belug close to 
tiO miles an hour. On the return trip the ma- 
chliH' met with an neeldent and landed In 
the rivfi It was tniiiHiuirted hack to camp, 
and. after repairs had been made, soms more 
excellent Bcoutlug-IWghls wore aoeonipllshed. 
On March IKth they flew for aeveral minutes 
lu the pouring rain, thus dsmonstrating that 
the aeroplane could be used even under ex- 
tremely adverse condltldnB. The Signal 
Corps Bcxpilred last woek Its first Curtiss 
htplane, and this has been taken 'to Texas 
for use at the maneuvers The original 
il’righi blp’aiie which belonged to the Sig- 
nal Corps has boon returned to the factory 
for remodel Itig. It is probable ^hat tn addi- 
tion io this the army will have sevocal 
more Wright and Curtiss machines for use 
In the near future. 

The Winning of the Michelin Gnild 
Prix 

O N tUe need of the aviation world of a 
gi'and prise for a sltiitendous feat, the 
Michclio brothers— France’s great tiro insm- 
iifacturors — based their $20,000 prize three 
years ago. The great flight they proposed 
was oue of 222 miles from Purls to the Puy 
du Dome mountain, a 4,812 foot peak locat- 
ed near their works at Clermont-Ferrand 
The aviator must carry a passenger and make 
the flight within tho elapsed time of nix 
hours, elrcllng the Arc de Trloraphe at 
Paris at the start and turning about the 
steeples Of the cathedral at Olermont-Fer 
rand before the finish. As the summit of 
the mountain afforded a very constricted 
landing place, it was generally supposed 
that an aviator attempting to land upon It 
would demolish his machine and perhaps 
be killed or seriously Injured; and conse- 
quently. a month or two ago, the Htchelins 
attempted to modify the rules to road that 
a safe landing must be made without break- 
age of the machine This modification was 
not allowed, but Renaux fulfilled It never- 
theless. 

At the time the MtcheHn prise was 
offered, tho best records abroad were for 
height, 12 meters <39 4 feet), made by 
Dlfrlot In August, 1907, and for distance 
and duration 2,004 meters (6.S76 feet) and 
2 minutes and 39 seconds respectively 



MM. Renanx and Sanoagiie starting oa tinir 281-inUe ttglft Ihirtg 

tothePardaDoaia 




fk 0 Mpiam givsbasMar dt* :v! . 

Th« ohservsto^ OMi tM plasty tooa on tbis ' 


' ' 

•'.\tb*t,the last tl»etr. 9 |wlg»‘ 4 i«aH ' 

' ■ •}, awMnpUshed;; that <Jidr 'gMtWW 
; 'teh, years ta vrhlfdi-'tt'aiMtti bg.’wiiK'' 'I'l'; ” 
The marked advance in W 

‘ ^ ' ‘<iiid the far greater itan ’ 

:stade last year canted tiro atiettpte to he, 
made last sutntnetT one <if toWKMjlHii ot 
the Morane hrothere in their Bldiint atottm > 
plane— Msttlted to an anetdent eneji fitter 
thektart olvlng to a reeerve can pK lMkltoe 
brefUtog looae and toterteriag ' gitotosiMr 
with the Bteerlna gear. The gmitontona 
plunged to the grnahd and thetvtotowUtota 
wwe both badly Injured. The othnr attempt 
by Weyman, a young Haitian, In hla Itohty 
Fat^man btptone, was mn«h more fU<»eeato 1 , 
Wayman gotUng within, dfteen nr twenty 
miles of his destination bnt hetog compeilsd 
to ttooend on aecnunt pf night Mttlng tn 
a^tor be had lost his wto and made general 
dewmta on route tn tbe fpg. 

. . ,||he Drat of hut month V< 7 jnan„ e^th hta 
, ipapify barman biplane, iltmauarwith a 
'idtoikr 'Manrlre Farpijin , macti^. , began 
; #toai 8 lag making long glHtoa hetghta 
. tost or BO, an«.ai||d^,:upnn a 

. 'knian marked-off spot. Msgt ja^ portected 

';lMMlves^ In-allghMog- imw 'sni ^‘4 

iiaw to attentpti ^ 

'ito^er' eondltii^ «t, too 'Pigt 
favbra^.. -‘t-* 

,''|i^yer. word.waitiieooKad.tosa^'tfeB'il^Ptt 
rnmiti Wlthino wind. Am them Was only '4 
,„.,„J|igtg. and. Cavarabie .northeast breeso Mow- 
ing at the aerodrome at Buc. Renaux got 
ont his machine, and climbed atmard with 
his passenger, M. Benonque. He left the 
ground after a short mn at 8:50 A. M., and 
flaw to the Aero Club park at 8 t. Cloud, 
where he crossed tho starting lino at 
9 ; 13; 84 2 / 6 . Heading straight southward, 
bn tew above the aerodrome of Juvisy at 
. Fifty minutes later be passed ever the 
railway station at MontargiB, and Sew down 
the line at an elevation of 1,000 feet, over- 
taking and beatihg an express train. In an- 
other hour he erdosed Oosne at high speed, 
and at 11;30 U OUarftlO at a height of 000 
feet. A quarter of an hour later the ina- 
ctilne was sighted by toe great crowd that' 
awaited , It’ at Nevdrs. where Renaux had 
plitoned to alight and take on fuel After 
pircUng gnoetully about the cathedral of 
St, Chnr, the avlatot a^tdtted nppn toe aero- 
dtoawi of the lioof Pdjitoy" «t ll: 58 :IO. 
His' , time fOT test stage of tbe Journey 

( 141.6 miles) was 3 hours, ,40 minutss, 
363/9 seconds, and Ijibi avet^ Speed about 
, to»to W inpdfltsd heavy 

kriy^ 8 Htto nepr UMan- but tbe favoraUe 
(Omtevwt on ywm aw.) 






bt t%« very extended uae of tbe ejuteiB on tbe Ooatl- 
a«itt. , We preeent herewith photoimphe of two of the 
Icheet Dhtfopenn prodiwttone, one » BHraneb four* 
carlluder oojnponnd expren loootnoUve, the other t 
fo«r*oyUnder eompouhd freiidit looonoUve, built tor 
eervloe in Hiugery. 


IhiliBnmcjaaiK^ 


European Compound 

A French and a Hungarian Engine 

By our London Correspondent 

on coupled wheele la 48 tooa, while that on the trail- 
ing wheel# Is U tone. It la of Intereat to note that 
tbe mean diameter of the boiler la 68 Incbea, and Ita 
working preaaure ia 818 pounda per euuare Inch. The 
boiler haa 08 tubea 8.61/8.76 incbea and 24 tubea 
4.60 incbea in diameter. The heating aurface in the 
firebox la 187.1 aquare feet, and that of the small 
tubes is 1.6&8.6 square feet, while the heating surface 
of the large tubes te 414.4 square feet. This gives a 
total of 8,166.1 square feet. The area of the super- 
heater is 414.4 square feet, and the grate area la 84 7 
square feet 

The hlgh-prsMure cylinders have a diameter of 16 
inebee and the lo w p ress u re cylinders ere 83 6 Inches 


m5 


Locomotives 


The compound Hungarian locomotive Is not, os at 
first sight might appear to be the case, of the Mallet 
type. It employs two sets of driving wbecla and two 
Independent seta of cylinders, but each set la attached 
rigidly to a common frame. 

One set is operated by a pair of high-pressure cylin- 
ders and the other by a pair of low pressure cylinders. 
The engine was designed lor drawing heavy loads ui> 
grades of a maximum of 2 5 per cent, and operating 
on curves of a moderate radius 
The two high-pressure cylinders measure 16 4 
Inches In diameter and t he low-pressure cylinders 2r> 1 
inches, the stroke In each case being 2.'>.6 Inches The 
eight driving wheels are 4.72 feet in diameter, and 



AHhoaim this aaglwi liMkt Uka t MslM It is net sittaiUMa. Twu diwiaet sett af sulass and driving whscM sts rstMed «n s rlmrlr fwine Hlgh-nrewure eylln<i< 
il.Ilneluahrai7iiieh«. Wal(ht,ntM>t. Busting fnrfsec, AWT 4 sqiisn>r«ei 

A RuagarUB compound loeomotivewlilllwoattts of anginea and driving whoela. 



Welgllt, m toos j iHsktlng turrsM, g,1W xinsM fan ; kigh-iniWNirs eydodart, » Inches by St.S liiehe* ; lew.j.nwinrv ryMnders, SS.« Inches by IW ll lutuu., 

* A powdefol PnHb typo ftmisli p n—i g d r tgino with auperhoater. 

TWO PRODUCTS OP BUROPEAN LOCOMOTIVE SHOPS 


fMhtdt g wollvpnipopiiiMMd design. 

qiU^ oB twdvo WbMig, Wig buRt for lAe iwll- 
WNl#i' ol AlmiMhLwritiio. by »h* -SodMU Xiaa- 
OoAatvbUonq lMlh«lq|Mg. Itiapro- 
irfth « SdUlHat fiiMlte ^ ordl. 

gurh mod tor ht^ br iio u ra eylhf 
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in diameter; the phton stroke Is 23 6 Inches. The 
coupled wbeoli have a diameter of 80.38 inches, and 
the bogie whula of 87.48 Inchee, while the trailing 
wheele have a dtameter of 66.16 inches. Tbe toUl 
wheel bate bf> toe ecgltte is 83.968 feet, and ita totel 
length U «l,f8l feet. 

Tho tender eiipty weigh* 81 tons, and the water 
eapMity of tlii ^dor Is 81 tons, while the coat 
capacity Is 8 tmia Thie gives a weight of 48 tons 
la working ordw tor the tender. The diameter of 
too tohdor wlMMOg ll 8J81 lest, 


the total draw-bar pull is 12.7 tons Th,‘ total Icngtli 
of the engine proper over all Is 39 34 feet Tt welgha 
empty 64 tons, and complete with fuel and water ready 
for operation its weight is 71 tons 
The boiler haa a total heating surface of 2,.'i37.4 
square feet, of which 146 2 square feet reitresciits the 
heating surfaee of the firebox and 2,391.4 square feet 
that of the tubea, of which (here ere 272, with an 
outside diameter of 2 76 Inchee Tho grate area Is 
88J69 feet, and the boiler suppllea steam to tho high- 
pretsure cylinder at 225 pounds to tbe aquare inch. 


Notes on the Phnets, Aaterokb, and 
Occultatioiu of April, 1911 
By R«v. Ru«l W. RoborU 

H AHUI.V anyone would eipcrlenre any dlfflculty 
In ftnilliiB the bright and attractive planeta 
■liiliUei, Saiurn and Venus. When visible they out- 
rival all Ibo surrounding stars Mars Is equally 
bright and attractive at times of opposition, and al- 
ways visible to the naked eye, even when more dis- 
tantly located from the earth Even Mercury can 
bo found without dlfflculty by merely a naked-eye 
view If one looks for It at the proper time. This Is 
easily determined by consulting the KauHcal Al- 
miinac, and noting when the planet Is at its greatest 


Pig. l.~ah«wiiir location of S Gendnormn. 

eastern or westgin elongation, that is, most distantly 
situated from the sun In either the evening or morn- 
ing sky as the case may be. The astronomical notes 
In the SciENTirio AMeait AN tell this interesting news 
from month to month, and for the majority will be 
more convenient and communicative than the techni- 
cal and abstract }lavtica^ Almanac. 

This leaves Uranus and Neptune Uranus la not a 
difficult object of observation at all, and anyone ehould 
be able to pick It up wltb the aid of only an or- 
dinary pair of opera or fleld glasses or a email tele- 
scope. At times It U fairly manifest to the naked 
eye If one knows right where to look for it It la of 
about the sixth magnitude Early In December last 
It was close to / Sagittarll. but not well positioned for 
observation From February Jat to April 1st, 1911, 
It will be from two and three-quarters to five degrees 
and a half to the left of / SagltUrll. Hardly any 
further suggestions need be given other than that one 
should study carefully the principal stars of the con- 
Btellafton Sagittarius, and work out from the more 
easily detected ones near, to the desired star /, and 
from It to Uranus With a high power on even a 
3^-lnch refractor, I have seen Uranus as a disk. 

But the case Is somewhat different with Neptune 
To find this planet is a somewhat more dlfRcult task, 
although within the reach of almost anyone If a lit- 
tle help Is given. Yet It Is strange that to few ama- 
teurs have ever picked It up. Even many college 
professors teaching astronomy have never seen It 
Not long ago a college professor In the West, and a 
really capable one, too, told an amateur that he could 
not expect to find Neptune, as he had never seen It 


Is-' '-ia. — -its iWcH. 

Pig. 2. -X position of Neptune for given dote. Dets 
show stars down to the 10th magnitude. 

himself, though he had a line slx-lnch refractor well 
equipped In a small observatory. Ho said It was be- 
yond the power of a slx-lnch The truth Is that at 
times it can W seen in even a go<Ml pair of fleld or 
opera glasses. Quite often one reads In some scl- 
entlflc paper or astro’noniicnl Journal some such ssn- 
tences as these In giving notes on the planets "Nep- 
tune Is beyond the range <if all save a good-slsed tele- 
scope and the aid of an observatory equipment." 
"Neptune Is Invisible except In large telescopes.” Yet 
despite this It is an object of about the eighth magui- 
t((de, and at times even between the seventh arid 
eighth, and visible In a small two or tlv'ee Inch in- 
strument. 

Now ion Is a very fcvomble time to look for Nep- 
tune, because It Is In close proximity to Delta 
fiemlnornm Neptune was practically stationary from 
October let to December lat Dnrlag all this period 
Its entire motion waa only atwut and nlnnte of ttme 


—fifteen minutaa of are. On October tStli It WM eg* 
tirely atatlonary. At this time ft waa a little over 
four degrees from Delta Qeminorum. It tbon be- 
gan to move toward this star, although only slowly at 
first In Fig. 8 Ita poaltlon is noted tor November 
8th and four subsequent dates. On March Sbth <i waa 
again stationary and at tta aaarsat point to Delta 
Oemlnorum. So this la the most favorable time tor 
Its study. From this tins on It moves away Arcoo 
Delta, and continues to separate Itself from that stay 
until November let, 191t. when It Is again atatlonary. 
It resumes Its motion again toward Delta until April 
Ist. 1912, but is not nearly as cloae as for this year 
of 1911, and It will not be close to any star vlalbte to 
the naked eye before November and December, 1912, 
when It will be very close to 85 Qeminorum. 

Wltb the aid of the star map in Fig- 2 one oan lo- 
cate it for any of the dates given, or for the inter- 
mediate dates by making a due allowanee. With the 
aid of a pair of opera glasses one should study care- 
fully theaters In the fleld designated. About two de- 
grees to the left of Delta is an Interesting group of 
quite bright stars which form an Interesting circular 
shape In the figure they are connected by lines to 
show their shape. In a straight line frmn Delta and 
through this group one comet to two amall atora, 
fairly bright and close together. They are a^ut one 
degree from the star group. Working out from this 
configuration, and dally studying the.'sfen, earafully 
famlllariM yooreelf with the stars near. 

Neptune will manifest Itself In a short time»' bf Ms 
location and manifest ehangs of poaililan. fllome- 
times it takes a few days to detest Ita'clwBae, but 
usually it is manifest witbln twenty-four to'ibi;ty-«lglit 
hours If it la reasonably close to some other, ^r. 
Some claim to be able to detect Neptune by Its co>«r> 
a green, hut this la a rather difficult U not Impowlbla 
task, as it is not In strong coatraat with the stars 
almut It One will readily note this to ba the aims 
after he has once found It After one has struok Mbs 
trail of the planet, there should be little difllqulty IB 
following Its course from week to week. It will SBlp 
be necaasary to make obaemtioBs every fsw evst^ngs. 

This same method employed In flndlnr Neptawe en- 
abled me to find Halley's comet in a SH'lnch re- 
fractor a year ago last November, and may also be 
employed In finding falht telescopic comets, asteroids, 
and similar objects, though one has but a small In- 
strument at his dlaposat. 

"There are," says Astronomer Noble, "few more 
curious, Instructive, nay, even atartling sights In the 
heavens than the occultatlon of a fixed star, or more 
rarely of a planet, by the moon, When this oc- 
curs at the dark limb of our satellite. Its suddenness 
Is such as not Infrequently to extort an exclamation 
from the observer who wltni ps e a it for the first time. 

. . ‘In a moment In the twinkling of an eye,’ the 
star which shone as a brllUant point In the aky Is 
blotted out, and lU place seemingly knows U no 
more until It reappears from behind the opposite of 
Illuminated edge of the moon. After full moon, of 
course, tbs eastern limb is lliumlnatod. so that tha 
dlsappearanoe takes place at the brl^t edge, Md the 
star on Its reappearance starts ihatantly trum bw 
bind the dark limb. Boob a faaolnatteg sight slnM 
be witnessed by everyone, and so below we furnish tha 
list of occultatlons tor tba memtb of April, ao that 
one can sea when to be on tba outlook for the pho- 
nomena. The magnitudes are gtoen. ao that luqs san 
Judge of the moat favorable time tor wltnesafMri|f tlta 
sight in a small telescope or pair of open st> tsM 
glaasw- One should have no dlffioulty In seeing jbe 
oceultaUon of a third or fourth magnitude atar ha smsn . 
a smell teteaoope of even one tnoh aperture or s wihW * 
pair of operas. Any such occultatlqn msqr ha wit- 
nessed In a two-inch Initnunent. The neanr to new 
moon the time, the finer will be tli« sight, aa the 
light from the moon Is leas intense, and 'so does not 
dim the star no appreotabiy. — 

STARS OCCUI.TBD BY THE MOON. 

Of the stars occulted by thb moon during April, 
the five following are the more favorabls for obsarV' 
Ing the beautiful phenomenon deocribed above. The 
time is given In Washington mean time. 


April 3rd k Taurl 

April 6th Omega Canerl 

April 12th Theta Virginia 

April 16th 19 Soorilll 

April I Tth 22 Boorpll 

ASTBRpiDfi FOR AFRll-. 

Below will be found the epheiherls tor Oema. Jt^. 
and Veata— the only asteroMIs an amateur gkgF*aii‘ 
pect to locate during April. It will be beat lor thf, 
average amateur to center hla attagtlon on Jutth ioA 
Vesta baeause of their lavontala location anAf<|lN^ 
tmlty to easily dstsetad stars. Caras Is gsil im#* 


nituds though. 'up hjfg'ntutif 

egiwlluliy stufiyliig its loosttah on n star mag, It I# 
not. hotfayel-. VUY oloM to aiur adaaploutais ttar- ^ 
H ba oaratuRy notsd, though, tpgt on April ppth Jfuttn 
la vary etbaa to Delta VirgMin-tha R. A. «*, lilila atw: 
being Uh. SlUiftt., and Iti Dee. la tiiorth 2 dag. It mta-, 
while on April 88tb the R. A- uf Juno la Uh. Klmla., 
and tta DeO. is north 8 deg. 68 ttin.; tp other WordA 
within aln mteutea of a degree of Delta Vlrg^is anlfi 
to ihe north of It It is nqt often so tavombiB a, po> 
sltton Is pneiented. Again, by aonsultlaa liho Al^wnn 
arts given below It wlU be notod that an hlniMt m 
favorable position of Vesta presonU Itatff into m 
May 1st or early of May 2nd. It will then be near 
Bpetloi Taurl, whoee R. A. is 4h. 28mln- and Its Deo. 
is north 18 deg. 69 min. By interpotatlon of tha B. A. of 
BpsUon Taurl on May 1st or and as stated will be 
4h asmln. and north Deo. 19 deg. 18 min., or about 
14min. of arc north of this star. Its nugnltude Is 
also favorable. 

omas. 

Mw *. A 

Hr. Mm, lM*r. *!», 

April dtb 8.98 8 46.8 N. 11 66 


April 6th 9,1 

AprU 14th 

April 22nd 

AprU 28th 

AprU SMh 9,1 


The Ciment Suppleaiant 

T flE splendid article by J. V. Davies on "Hand- 
ling Passengers on a Rapid Transit' Railroad," 
which was begun In last week's SumiuBiTT, is ooo- 
eluded In the current BurrUMiWT, No. 1889 —From 
the earliest days of photographic astronomy, one of 
the difficulties to be met end overcome has been the 
curvature of the fleld. To correct this, curved pho- 
tographic plates have been proposed. How they are 
to be used, Mr F. A. Bellamy explains clearly.— 
In view of the potash controversy In which this 
country and Oermany are Involved, Mr. W. C. Pha- 
len's authoritative diseuseion of the subject will be 
weloooied. — The crane collection of the New York 
Zoelogloal Park Is described and Illustrated.— Mr. F. 
W. Henkel outlines eome new theories of the evolu- 
ttaa of stellar systems.— A turning point in the his- 
tory of iron occurred when Beesemor Invented his 
seovsrtor. Aaothtr turning point has been marked 
by tito introduction of elwtric furnaces. The whole 
subject Is well hsndled In an article entitled "The 
Dae of Eleotrlclty In the Metallurgy of lron."~Ueut 
Fsank P. )Uhm ably dtsensses the relative merits of 
the dirigible balloon and aeroplane In warfare. 

SHgw frim €«lkdogg 
posalblllty of obtaining augnr and aloobol 
■ tsam oidltilose or woody fiber has often been dts- 
oueeag and , several more or leas auccessf ul expert- 
meata In this line have been made. Two Oannan 
cbemlats, Oat pad Wtlkenlng, have reeently described 
tbe bast conditions (or the transformation of eellu- 
loae Into gluoaoe by autpburlo hydrotyals. The osHu- 
lew riumU be disaolved In 79 per cent sulphurio dcM, 
at tbe ordinary temperature, In tbe proportion of 1 
part by ceUutose to 10 parta of acid. The . 

sdlQtlOD uir'^en diluted with water unUl the proper- 
tlpn Of siMbhnric acid Is reduced to 8 per eent, healed 
to 960 deg. F. in an autoclave during one hour, and 

HicMWSe. IHMpiiesiBpKe. BeeiwewSiiM. 

Hr. Mill, Br. Min- 

M 10 17 P. M. 10 67 P. M. 

6.0 , 6 19 P.M. 7 «4P.«. 


6 19 P. M. 

8 67 P. M. 

10 1.1 P. M- 


7 U P.dl, 

10 I t P. ». 

11 0 P. ;M- 

6 fi A. M- 


finsdly aentraltied with caictbm carbonate. Tbs 
luttmi of iluooae thua prepared am elltbar 8 m nssMain- 
tratad for Mm purpose of d|(iitelbtiBg sugWi «r 
)s(dsd to fbrinstitation for prsduotton df 
AfnMM Ihs lAefBAttaH dtaWHty of gtaeean Is obtaMftA 
wbiis fwrtbtaiiatm W JMT ibsit'SfW'ttW*'. 

^ ,‘"g: 
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What do You Think of the Scientific American? 

Some Answers to a Question which We Put to Our Readers a Few Weeks Ago 



T am fwXl-fag* acfaMfMMwMt vt puhHthed, in 

wMek IM invited owe rMtdtrt to $mpro»t thoiMolvot 
fttMt about thi Soinrtmc Ahcucait, hat brought 
/Wfk m tmnoMtmiug rooj^to. Bomo of tho lotUrt 
M»« boon bifktg nuiogUUo; oomo kaoo tndioatod tho vorg 
poroOtUtl oiovo of thoir vrUoro; and oomo kavo boon 
fmMf Mpfud in pointtnf out what <M m**t otiU do to 


mako tho Seutuvirtc Amkuoxu an oron more popular 
vookly than it wo# hoforo. Tho following loHoro art 
ooloetod and publiohod largolg for tho purpooo of oUmu- 
lating moro ropUoo. 

Tho Editor wanto you to toko tho onmo porionat tn- 
toroit in tho SctKMTino Amuucam that ho takoo in it 
himoolf. Aftor all, it io your papor a# much ao hio. You 


pay for it, and you havo a right to tell him whothor or 
not you are gotting what you eit/ierl out of il» payee. 
If you havo not already rommumcated with tho Editor, 
do 00. Toll him whether or not you agree with the read- 
ere whoeo Uttore appear on thie page; tell him juet what 
the StlENTiHC AMrarcAW meane to you, where it helpo 
you, and where it faile to help you. 


A Brilerw 111 the New Sdcntifle American 

'Yo the Bdttov of the Scmnmo AmtucAXi 
I hefo been • eoiutent reader of the ScnMnno Amcb* 
loav for twenty-»ix yewi that tt hn* been coming into 
ohr honiei and tt In prised above all others to such an 
ent^t that we have every munber, well preserved, for 
this period of time. 

’Trenifer the weekly list of pstents granted to the 
f)Oimuiaii<r, and give us reading matter in Its place. 
All sabjects enumerated in the editorial chart are of 
interest to me, and I wmild not care to see any of them 
cut out, espedally Votes and Queries and Correspond- 

Sidckablnny, Pa. A. W. Staokhouss. 


containing the artWe on the use of white phosphoras. 
for which enlightenment he thanked me. He found one 
corporation had a soul] 

Birmingham, Ala. K. Caow. 

One Who Approves 

To the Editor of the tkisuTinc Ambsicaui 

1 have taken and read your paper since 1«8T, and 
attribute a good share of my success to the verj' Instruct- 
ive articles contained in its columns. 

The SorruiiuirT seems to me to be the home of the 
weekly list of patents granted. 

In fact, I cannot suggest how you could Improve your 
paper. You are ail right now. 

Calais, Me. F. N. Davis. 


Hm) Approvdi of an Electrician 

lO the Editor of the SciaxTino Akssiuak : 

1 tUnk, after considering the tasks Involved, you cover 
the sciences and arts In a remarkable way, but would like 
to see a serlrs of artldeS started on elementary astroii- 
auf and chemistry. We fellows who shave developed 
only In our own particular vocation, have only a smat- 
tering idea of what our brothers arc accomplishing, and 
can hardly realiae or appreciate their achievements, bl^- 
caose we lock ttie basic principles, and do not have the 
time to read over the long drawn ;put articles as found 
In the modem test-books. I do not believe such articles 
wOhId have to be explanatory to any great degree, but 
simple articles that are to the point. 

liie innovation you made at the first of the year I 
think was for the better. Your papers are most inter- 
esting and instructive, and 1 never fall to stop In at the 
newsstand every Saturday noon for the papers that have 
precedence over the Sunday newspaper witli Its accain‘> 
panyhig trash. 

Il'be weekly dot of patents does not Interest me to any 
great degree, and transferring them to the SorrrjiWENX 
makes no dilfercnce, as I read both. 

The Kohss and Queries are very interesting, and I 
would Uke to see them continued. 

The naval articles I believe could lie less frequent, and 
their space taken up by steam engineering and gas cn- 

**York, Fa. J. lavinE Thowas, Electrical Specialist. 


More Archaeology Wanted 

To the Editor of the SoiBWTtnc AsttaiCAN: 

I have been a constant subscriber and reader for thirty- 
eight or thirty-nine years, am not sure which. Is not tliat 
a sufficient answer? I t(^e four other scientific Journals. 
If I have to give up any of tliem, the other fuur will go 
first. 

I am glad that you can enlarge the paper, and also can 
give i» the monthly magasine feature; and I am speclullv 
pieos^ With the new department you have added— 
“Science in tho Current Periodicals,” That giws a variety 
from other authors. The arilclrs in the last two issues 
under that department about “New Stars,” “Origin of 
Nebulw,” and “The Universe a Mechanism,” were In- 
tensely Interesting and Instructive. 

I do not read everything In the paper. I never read the 
list of Patents. But I do not wish to suggest leaving out 
anything, for fear It may be tlie very thing that Interests 
some other reader. My “hobbles" are astronomy, geology, 
and eroiution. You cannot give me too tnu4'h almut 
astronomy. 

If ounvenleiit, let us know more about arcJueology— tell 
us the news from the explorers in Egypt and Babylonia; 
whttt new things they are discovering. 

I like the Seience, Engineering, and Electricity columns, 
and be sure to keep up the Notes and Queries, wliich have 
always interested me. 

Cqldwater, Mich. C. W. BEVNerr. 


An birentor ^pwlo. 

To the Editor of thi’ .Scisxrtno Amsbicawi 

I don't like the Idea of your transferring the weekly 
list of patents granted, to tlie columns of the SciENnnc 
Aweeioaw StTm-ssrswr, for It interests roe very much to 
see the new inventions every week. I like the Home 
I.sihoratoty pages, for they have some very Interesting ar- 
ticlea In them. The Inventor’s Department is also very 
Interesting to me, 

I think if you could give us a page In every Issue on 
eiectficliy In different forms, and take up U\e subject 
of windess telegraphy and telephone, that it would be 
greotl]^ appreciated by the majority of your rrnders. 

I'he oeronautie progress does not interest me very 
much, for there seem to be too many lives lost. 

Your monthly astronomical page does nut Interest me, 
while there may be a lot of your readers that It Inten'sts 
more than any other page. I would like you to add a 
page for mat Inventors that have made a success In life, 
showing ^ difficulties that they met and how they got 
aronnd them, and the best way they found to handle their 
patents. 1 am Interested In biventkms more than in 
anything else. 

Qsebemt Mo. J. I. Jouxsrax. 


”A CttK for WeariiMfii 

To the Editor of the iMnaxTino AMsatoAXi 
Please do not omit the list of patents issued, as that 
feature is very Interesting t and to the mao who Is tut 
abte to subterlbe for both' the Scysxtinc Axebicax and 
tne ftoveuuaxx, the former coiiSes vegy near filling bU 
remlreiiieBts. 

1» Its new dress I think the Semiremc Axebjcax one 
of the handsomest periodicals pubUibed, and If you could 
knew! jast how worn out ]t fiem on Saturday nights, and 
heWiiW VT * tupipw tu M»d It, and could realise 

wine tt is to hty aoul, then you could understand 
twttiw What It b to nw. My wife says If I reUre without 
ffiatatday rights. I Jump and Jefk like one 
wmi;;i^ yitii^. dnnesr-^t b not rahttog the baby to 
hri'-Mi Mates # fnet as to inn. ^ 

d thai t noenbone^ H to Mgri 
Jrhd^aM •nM SOBM ri itqr rinbal friends; 
them wri n dbrnf 'letter 'nrKtah the Ags- 
Ig'Rhlih'Iri KrflSlffiiiy'brie rebtlre 

the 

i'll Maiilitiife 'hetw a nopy 


A Smile and a Frown 

To the Editor of the ScisxTinc Amesican: 

I have been a constant subscriijcr to the ScissTinr 
AHxBtCAK for tl>e past eleven years. 1 rceelve the paper 
on Saturday niglit or Sunday. I first look through It to 
see what the illustrations atv. Then I turn back to the 
editorial page, and read the whole paper. It may lie 
that I do not finish It before the wxt one eomes, but I am 
sure to read all the reading matter and many of the 
advertisements before I file It away. 

The way you have kept your readers informed on tlie 
construction Of the Panama Canal, on the griwth and 
improvement of the navies of the world, on the 'Improve- 
ment of acronanilcs and the automobile, on the new and 
useful methods of structural steel and concrete, are com- 
mendable, and I assure yon arc very much appreriate<l 
liy your readers. 

As to transferring the Weekly lists from the ScraxTinc 
Axeeicax to the HuarLEMENT, I miss them liadly, yet 
must confess that I rarely ever rend tliein. The useful- 
ness to me was to watch for something to mine out that 
would be to my interest 

If I have any objections to the Sciewnnc Amesicam. 
they are that In giving measurements they are often given 
In French; and while I may be veiy much Interested in 
the articte, possibly the most important part of It, I do 
not understand. 

As to the editorials, I ean truly say that tiic most mas- 
terful, deeply thought out, romprehensive wordrd artirles 
that I ever read are to be found on the editorial pages 
of the ScnxTmc AWboicax. 

Brownwood, Tex. P. L. Howijwrr. 

What a Mother Editor Thinka 

To the Editor of the SciExxinc Amjuucam : 

It makes a man alt up to see an idea Hashed around the 
world, the execution of which he has been revolving in his 
own mind. 1 refer to page 969 of your issue of March 
lltb. 

I bad been' eonahlering identically this same idem as 
appUod to dur Jeliiuary and February issues. That is, 
suroraarblng one > editorial features during those two 
months, to show poopb Just what we were doing In the 
way of tnstnicttva pad useful information to the trade we 
represent 

I compUraent.ihe ffrewmiu AwaaioAx on the apparent 
In^provement A^ngiife I em not directly Interested in a 
businsM way in OMdliiries and enginserinjh mv*Miiii||pi||i 


the cleor presentation and tiie able and Interesting treat- 
ment of mechanical devices uiul scieiitiflo improvements 
have been sucli tliat for twrntv-fivc years 1 have occasion- 
ally liought a copy and read It earefiiMy, merely in the way 
of adding to my general knowledge of the practical things 
that were developing in this greatest of Imentivc and 
manufacturing nations os well as abroad. 

Here is a point that you may consider worth publishing 
or referring to in sonic way: For a longer jierlod than 
the one above mentioned, I have always felt a sympa- 
thetic appreciation of a device which facilitated any oper- 
ation or which seemesi to meet the truditumul “long-felt 
want.” I lielicve I never yet was introduced to a handy, 
compact. Ingenious, or usrful device for facilitating any 
operation, from apple paring to dredging machines, or 
from lamp burners to cigar trimmers, that i was not sur- 
prised to see the date of tile patent on it. Every time I 
have seen patented affairs, concerning which I would ex- 
claim, as would everybody elsei “Tlie very thing; Just 
what I have lieen looking for! I wonder somebody did not 
invent that long iigol It certainly fills the hill and will 
he popular.” Then upon glancing at th^atc of the pat- 
ent I have been greatly surprised to flnllpiat it had been 
on the market for years. 

Tlie application of this observation is herei It is not 
4-nniigh to have an ingrnimis. mechanical idea and to have 
it put Into working form and duly patented; the next 
thing is to introduce it, to get it liefore the pulilic, and get 
it into the hands of the people who will welcome it and 
who have been waiting for It all their Jives, 

Abstract ideas do not force themselves in this world. 
Principles are intrinsically inert. It takes force and 
energy and driving power to get them adopted. Supply- 
ing this need I jiresume Is one of the fiinetlons of the 
bciEunno AxKStcAN. It certainly Is a most important 
function; for the inventor of u useful artielo, it Is pre- 
sumed, is not working snlelv for posterity; lie wants tome 
return for hU invention liefore he and the patent both 
expire. Wai,tes C. Tatiair, 

Boston, Mass. Editor of Bool and Bhoe Recorder, 

From a Canadian Reader 

'I'o the F.ditor of the Si'isMTino Amewcani 
T he Handy Man’s Workshop is better once a month 
than twice The transferring of tlie patent list to the 
SuppLEMEKT was 0 good move, as tlie literature supplied 
in its plare is of more value. Now astronomy, electricity, 
chemistry, and physics interest me most. The first two 
tiavc received a fair proportion, but I tliink that chem- 
istry and physics have been sliglited, chemistry especially. 
Aeronautics have Iwcn mucli to the fore, almut 900 out of 
3,000 columns. Now that the first great Interest Is over, 
1 lliink we can get along with less. 

Thanking you for tliis opportunity, and wishing you 
continued suwess. W. Kexmbdt. 

Neepawa, Man. 


The Opinion of a Woman 

To the Editor of the Hciektikic Amesican : 

“Sit down and write,” you say; and ao I nerds must, 
although I have to confess I am neither doctor, lawyer, 
business man, nor an inventor, only Just a plain little 
gray-haired old lady, wlio has always been interested in 
tlie wumierful things which are being made, and the won- 
derful things whicli urr Iwing iiccomplished, by the brains 
and lalior of the favored ones in the world. I say favored 
lieritiise tliey cun ucci>mpli.sh wlmt seem almost the miracu- 
lous work of the gods, iiisicad of men. 

As you have colled for crlticmm, and it is the prlvllegr 
of elderly women to find fault, also tlic wounds of friends 
are faithful, I should be glad to exercise my prerogative, 
ami be able to s])eok of some defect in the ScirNTinc 
Amesican, but even with my glasses on 1 ean give only 
words of aJiprovaL It comes to us every week, bringing 
us the latest news of what has been wrought in the great 
field of scientific researcli, telling us of the womlerful 
inventions, and even of the little thoughts mIiIcIi are 
eKber very useful, or such simple Improvenicnts of every- 
day utensils, th.it wc just wonder that we did not fiiinh of 
Uiem ourselves; then giving glimpses of tlie stiirrv sky, 
and making us familiar with those eonstanl mid wonderful 
eowpanions. 

Surely there is no part of tlic pajicr itiat wc want to 
miss, although my untraineil woman's brmn cmi oiUy ad- 
mire, and wonder sometimes, witliout qniti understanding 
the different volies, hinges, mid coils in their several 
offices. Those I pass over, content that Ihcrc are wiser 
heads than mine, and that the linge machines will cer- 
tainly do tne work assigned to them. 

I wish there were more women Invento-s, but am 
always proud, although almost envious, when there are 
found any who have tlioiight out better ways of doing 
things. 

Pittsfield, Moss. 


Mbs. O. S. Hoduhtox. 




Science in the Current Periodicais and Bbok$ 

In tills Department the Reader will find Brief Abstracts of Interestini' Arti^ Itt 

Periodicals at Home and Al»'oad ; ) > « 


The See Kings of Crete* 

P ROMINENT amonK the dUBcultlea which have In 
the put attended Inveetlaatlone o{ the earlier 

Grecian recorde has been that of acouratel}' defining 
the point where legend ceases, and where authentic 
history begins In dealing with this subject it hae 
been neceeaary to take into account the Influence ex- 
ercised upon the earlier hietorlane by the etoriee 

which they had been aocuetomed to treat with 

reverent appreciation 

With the development of modem intellectual prog- 
ress. this difflcuity became more apparent, until its 
solution was facilitated by the mute evidencee of paat 
ages. This idea guided the steps of Bchllemann and 
other Hellenic explorers, who would not believe that 
the monuments of ancient civilization had vanished 
from existence, but claimed that they could be dis- 
interred. The success of Schllemann's work at Troy 
gave the needed impetus to the labor of his colleagues 
in other fields, who may justly be regarded as hav- 
ing been guided by hie spirit in their concurrent and 
subeequent explorations. 

In the assumption that ancient culture was more or 
less generally ^flused, explorers in other Hellenic 
fields dlsplayedAiarked activity. In this connection 
special interest attaches to tha researches carried out 
in the island of Crete, where the arts of civilisa- 
tion had at an early date attained a high stage of 
development. 

What Bchuchardt did 
to record Bchliemann'e 
work at Troy has been 
successfully accomplished 
with regard to Crete la the 
Interesting work before us. 

This volume.* replete 
with valuable material, de- 
fines in lucid terms the 
connection between the old 
traditional legends and 
the dlseoiverieB brought to 
light by recent excava- 
tlona By the author's 
graphic and minute de- 
scriptions the palaces and 
other surroundings of 
Mlnoe and hie successore 
are vividly reproduced; 
while the manner in 
which the “flude” of an- 
tique pottery, metal work 
and other forma of decor- 
ative art have been deacribed. Imparts reality and 
dletlnctlvenesB to the narrative ot Crete’s ancient 
civilisation. 

In a work of this kind close acquaintance with ex- 
isttng authorities on the subject is . a primary re- 
quirement, and in thla reapect the author hae proved 
himself an accurate Investigator presenting divergent 
opinions under their various aspects In a thoroughly 
Impartial manner. 

THE LEGENDS 

The resurrection of the prehistoric age of Greece, 
and the disclosure of the astonishing standard of 
civilization which had been attained on the main- 
land and in the leles of the Aegean at a period at 
least 2.(100 years earlier than that at which Greek 
history, as hitherto understood, begins, may be rec- 
koned as among the most Interesting results of mod- 
ern research into the rellrs of the life of past ages. 
The pretent generation has witnessed remarkable dis- 
coveries in Mesopotamia and in Egypt, but neither 
Nippur nor Abydos disclosed a world so entirely new 
and unexpected as that which has been revealed by 
the work of Schlteniann and bis successors at Troy, 
Myoenm, and Tlryns. and bv that of Evans and the 
other explorers— Italian, British, and American— in 
Crete. The Mesopotamian and Egyptian dlscovorlas 
traced back a little farther streams which had al- 
ready been followed far up their course, those of 
Schliemenn and Evans revealed the reality of one 
which, BO to apeak, had hitherto been believed to flow 
only through the dreamland of legoipi. But the 
legends were manlteiUy largely Imaginative, and it 
seemed Impossible that we should ever get back to 
the solid ground, If aO>IM grmnd had ever existed, 

• •• H*s Kimr> of rr««,” by Bw. Asms Mkis, F.B.A,s Wtih m 
fnll psircl)lni>tntfonafmia pbotogmpbt. OOtsVc) W li-f SM, NewTork, 
IWO. Tijj y — 


on which these ancient stortsa first rsstad. WlWt 
proportion of fact, if ang/ leg in the stories ot 
the great law giver, and hit war fleet, and hM IaIV' 
rinth, with Its monstrous occupant; of Theaeoa and 
Ariadne and the Minotaur; of Disdalua, the first 
aeronaut, and his wonderful works of art and sci- 
ence; or of any other of the thousand and one heautt- 
ful or tragic romances ot ancient Hellas — to attempt 
to determine this lay utterly beyond the sphere of the 
serious historian. 

Within the last forty years alt (hW ha* liseo 
changed. All preconceived ideas may be .upset bgr.,ttHt 
iWdlts of a single season’s spade ‘work Jon somi an- 
cient site. The work, of oouree, is by no mekba bOlin-' 
plete; but already the dark gulf of time that Ug 
hind the Dorian conquest is begtnnlitg to gletd up 
unquestionable evidences of a great and splendid W)fi 
almost Incredibly ancient eivilisatlon. . In this re-, 
markable resurrection of the past the moat Important 
and couvlnclng part has been played by the evldenoe 
from Crete;, bnt it was not until the treaeures ot 
Knossos and Phastoa began to be reyealed in IPOO 
that it became manifest that what was known aa the 
Mycemean civilization was only the deosdence of s 
far richer and fuller culture, whose fountain-head 
whose chief sphere of development had been In 
Crete. 

The first task, therefore, is to gather together the 
main features of what the ancient legends of Greece 
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fronted .ntlih * sodetg not ug sKg 4a«KM In i 
stage of development, hot, oa the oontinriV thK 
vanned M the profeaalons of peMe and dagKMle>-of tlm 
highest nohleyoffleots In art nnd aMUMetdM, 
iOHLIHMANN finS WOWK. , 

The man whose labors were to give a new impoto* 
to the stodg of Greek ortginc and to be ^ bsitoKtng 
of the revelation of aa ualoiown world of aaOtont dags, 
waa born on JBaaatg ddi. I ~ 
muMtnbarg-^ekmrm. m-.i 
mn who hisliiMfilsid " 
of hattquJtg^'*lii4_,_ 
tflyhlUr narrK^- the;ttw«s’ .... 
ecimfaU and-waaimmam,' anA>od!^\? 
fhe deatraetloK of’ Tnv and tlm. ^t i 

TOt^ In him a pasalonate deslrt to aoe tor htmOett 

whataemalnM of tbeanoleniaplawitoa of ‘liiaKi’ By 

IfiU he oonaMsrel that tha tortane he had madO: 
boatnasB waa aifilioleM to warraKt IMs' daadlftiif hlm- 
aelf eotlrelg to anhSMtogg. He finally j||| 11^1 fdah 
the task which to oeenpy ths raK^n^ar .Of hi* 
bnag life, Had he been apared tor hot a gear or two 
lonyar (than ififiO), he eould not httva MM tooMn- 
l^te bis work and to prove, aa W Mtow twarkar 
dtd, that on the stte which be had from the drat eon- 
tended to be that of Troy, there hadatodd K larga and 
splendidly bulli dty. which sasoydd^ Ik ' 
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A SKETCH MAP OF CRETE 

narrated about Crete and its inhabitants and. their 
relstlatiB to the rest of the Aegean world. It Is round 
Minos, the son of Zeus and Europa, that tha MM tt 
the Cretan legends gathers. According to the atary, 
Minos Is not only the son, but also the *’gosstIi'’'of . 
ZeUs. He receives, tike another MoseS, the cod^t' at ‘ 
laws; be holds frequent and familiar laterootinO)Wltli. , 
Zeus. Finally, at the close of his life, he Is, tSKW^M 
ferred to the underworld, and the great honlan 
giver becomes the judge of the dead In Hades. 

This is one side of the Mlnoe legend, but the IdlatM 
who Is most familiar to us In Greek story is the great 
sea king and tyrant, whose vengeance waa defeated 
by the bravery of the Athenian hero, Tbeseus. When 
his own ton fall a victim to the suspicion of-Aegyus, 
the King of Athena, Minos raised a great fleet aad 
levied war upon Athens; and he at length reduced 
Attica to such straito that King Aegeus sad his 
Athenians were glad to submit to tbe hard ter ms 
which were asked of them. 

Such, then, are the moat familiar of the legends aad 
traditions associated with prehistoric Crete. 

THE HOMERIC CIVILIZATION. 

Between the Greece of such legends as we have 
been conalderlng and tbe Greece of the earnest hla* 
toric period there hae always been a great gtttf at 
darkness. It seemed ss though tbe marvelous fabric 
ot Greek civilisation ss we know it was Indeed asma- ' 
thing unexampled, rising almost at enoe oat of aotlp 
ing to Its height of splendor. 

The H<»Mrle poems shoae like s bsacoa light aevoto 
tbe dark gulf whieh separated tbe HeHaa ot 
the Hellas of history, testitytas to a spltodor 
been betoWt tbe darkness, aad propheayiag of a fM^ 
eur that shoaUI bs when tbe darkaesi ha| KmM* 
But perlwpe tbe auwt striktag Ceatare of fha Wm 
of the Homerlo stotj fa tin type ot aMtafiial bMtlia' 
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. Ha the orlghu af Otaek. 


feat that Crete tould not long be left rntt'Ot 
for. the tiodmoBB of Mlttos aaA his -iaira, aad fif flhe 
wondarful works tft OmdaltM pottMad dearfif tpt^Jhot 
tiM Mm great^UaM 
<R;isantiig an^ a^' 

rakad Kaoasos, the, fambfis oaplM efi bOiWB, fWberw 
aoito stood the Labyrin.to> cad aear to i|#ldh vteai 
Mmpt Juktaa, the tradltlMud bbrylag Plaee of Zeu*. 

IFbto attentloa of SabHamalm and RttUmaa had besK 
dmwn to a Utl called ’’ICepluda,’* overlooklag the aa» 
dent site Ot Knbaaos, but op to the year 1896, when 
Dr. A J. Ifirans seourad a quarter of the Kephala- site 
from one of tbe joist propriators, nothing ot any real 
moment had been aooompUibed. In the beftnuiM of 
1900 Or. Bvaaa waa at laat able to seouM .tbo 
malnder ot the dte, and on MArch fikrd la that yazp 
eseavatlos bagaa, aad 'waa carried on with a stall at 
from 8o to 160 men uatti the bagtoalng of Juss. By 
the end nine weeks' campaign at exptoratton 

about two.iwraa of a vast prehlatoHe building had ^ 
been ooeafthed- 

la a p aae sga r w ay tbero came to light one of tha first 
fairly ooandata arldeecea of tbe oatward fasbloa and 
appeacanoe of ths great prehistoric race akloh had* 
foaaded the dvlllaattoa ot Kaoaaaa asd Myeapin. Tldsi 
wps ths fteceo palnribg, almost parfMtHjr KnicariM-> 
Tlm.bhmko(i»ttldlni9h«tvaan.th« vsat and tha Mndrati 
cauta ima dlridsd in tam by a toKrgMisryt" .'Milfirasm 
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IMOKII^^IOM In the itnkhowh script of the Mlnoms. 
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These, in brief, ore the resnlto of the excavation of 
the anotent palaoe of the Cretan Sea Kings, so tar as 
It has prooeedod. Of the wealth of material which 
has been hroocht to liffat, much still waits for inter- 
pretation. The Interpretation and coordination of 
the tmmenee body of material gathered by Dr. Evans 
must for long be the work of scholars. 

PH.EST08, HAOIA TRIADA. AND EASTERN 
CRETE. 

The excavations at Knoasos are very tar from being 
the only Important Inveetlgatlons carried on In the 
Inland at Crsts. It would still have been possible, 
from the results of ths excavations made at other 
sites, to deduce the oonoluston which has been ar- 
rived at ae to the supreme poeltion of Crete In the 
early Aegean olvlUsatlon. Both in the Iliad and the 
Odysaey, PhMtoa la mentioned aiong with Knossoe as 


templee. The reason of this appears to be that the 
Mlnoan religion was of an entirely domestic char- 
acter. 

Such, then, was the empire of the Mlnoan Sea 
Kings ns It has been revealed to us by the excavations 
and researches of the last ten years. Perhaps the 
most striking and interesting result that has been at 
talned Is the remarkable confirmation given to the 
broad outlines of those traditions about Crete which 
have survived in the legends and in the narratives of 
the Greek historians. 


An Automatic llnmidifier for Workshops 

R ecent investigations In Industrial hygiene have 
shown the importance of maintaining, by natural 
or artificial means, a moderate and constant degree of 
humidity In the atmosphere of factories and work- 
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one of the chief towns of Crete, and it Is at and 
near Phnatoe that the most extensive and Important 
remnlna of Mlnoan culture have been discovered, 
apart from the work at Knoesoe. The result 
of the work carried on has been the revelation of a 
palace, atuHar la many respects to the House of Minos 
at Knosaoa. 

But as oontraated with the slater palaoe, the stately 
building at fdusatoa has exhibited a most extraor- 
dinary dearth of the ohjeots of art which formed so 
great a part of the treaauree of Knossos. The hill of 
Hagla Trladd, 1 about two miles to the northwest of 
PhsMtoa. proved, however, sufficiently fruitful to com- 
penaate tor the Inoomprebenslble barrenness of 
Phmstoa The aatlots ^ the time worked not only In 
the prectoUa ibStalii, hut also in stone. One of the 
Hagla Trldda iflnda to a limestone sarcophagus cov- 
ered with ptoitor, on Whioh various funerary cere- 
montea are pnMmd; At Palaikaatro, another town, a 
space of more than . Mo by 860 feet has been revealed. 

I..BtTllR8 AND RELIGION. 

Aa to fOiw Of worship, tha moat atriking feature is 
the saamingly total abaanoe of '^hat we ahould call 


shops, but the problem is difficult and most of the 
proposed solutions are Imperfect. The simplest and 
meet obvious process, the admission of steam into 
the room, causes wood to rot and metal to rust, besides 
seriously inconveniencing the occupants This de- 
fective and expensive method has now been abandoned 
and tho required moisture is commonly supplied In 
the form of a spray, the fineness of which must bt' 
very carefully regulated. If the drop are too small 
they evaporate too rapidly In a dry hot utmosphoro. 
and if they are too large they produce a sort of rain 
In a cool room It la, furthermore, very dlfflc iilt to 
distribute the mist formed by the eprny throughout 
a large room, so aa to produce uniform humiditv 
The French Journal, Cosmos, calls attention to an 
automatic apparatus by an American inventor. J W 
Friea, in which the quantity of spray, or mist, pro- 
duced Is regulated In exact accordance with the hy- 
grometrlc state of the air, by means of tbe warping 
of a ring of hygroscopic wood The moisture, thus 
precisely adjusted to the condition of the sir. is car- 
ried into and through the room by a powerful blast 
of ntr. 




T fllj] iraJlrv of using old battleships as targets is 
not a new one. but the eondltlons under which the 
recent sinking of the “San Marcos" (formerly 
"Texas") by the "New Hampshire" was accomplished 
were so novel aa to give this experiment a value which 
the earlier tests In the nrtllsh and French navies did 
not have. The most striking feature was the great 
range at which the firing was done, the dlstatjce be- 
tween the "New Hampshire" and the "San Marcos" 
varying from five to us far as six and a half miles for 
the 13 and 8-lnch guns, and from four and a half to 
five and a half miles for the 7 Inch. The accuracy of 
the .fire, even at the greatest range, was surprising, 
and ^ved to show that the methods of finding and 
holding the target, at present In use In our navy, arc 
very efflc.tent Fire control was directed from the top 
of thd military masts, one hundred and twenty feet 
above the sea, and the target was found by the new 
system of trial shots and "spotting ", , In this method 
a trial shot is fired at the estimated range The of- 
ficers on the lofty fire-control platform observe 
through their powerful glasses the splash as the pro- 
jectile strikes the water It the splash is beyond the 
vessel the elevation of the gun Is lowered; If It falls 
short, the elevation Is raised Thus, by trial and 
error, the exact range is found. 

The "Snn Marcos." of course, is an old ship, and 
her 13-lnoh armor docs not compare in resistance with 
our later cemented Krupp armor; but the fact that at 
these great distances the ship shottld have been found 
and sunk wltbln a comparatively short time, and this 
by a pattern of 12-lDch gun which la Inferior In imwer 
to the latest type, has given great satisfaction in the 
navy. 

The real Interest and value of the experiment, how- 
ever, will be found in the examination of the ship it- 
eelf, and the determination of the actual damage done 
by the various types of projectiles. The matter of the 
penetration of the armor belt and the turret Is only 
one of several questions of Importance As far as pos- 
sible, the ship was placed in actual fighting cnmlltlon. 
even to the point of having steam up and fire under 


the boilers. The test of the eflotency of the pro- 
tective deck alone will probably be worth the expsiige 
and trouble of the experiment. Beeause of the great 
range, the projectiles, eepecialiy from the 8-lnch gnus, 
must have fallen at a oonslderabie vertical angle of 
Impact, and presumably the protective deok was 
severely tried. 

At the some time it would be easy to draw too 
strong conclusions from the quick havoc wrought on 
this obsolete vessel She was a small ship of twly 
6,3 ID tons, or less than ime-fourth the slse of our 
"Wyoming" Her armor was badly placed. She had 
twelve Inches on the turrets and redoubt, but was un- 
protected on the deck below Her 13-lncb belt cov- 
ur<-d one-half of the waterline; beyond tbe belt was 
merely a 3-inch protective deck. 

But after all said and done, the photographs tell 
a dramatir story of the havoc wrought by the 18, 8, 
and 7-lnoh 45-oallbcr rifles of the "New Hampshire.” 
The most significant result was that obtained when a 
13-lnch shell (presumably a high explosive) plercMl 
the conning tower; hunt and blew one side of the 
tower, weighing surely 16 to 80 tons, entirely away, 
hurling It to the main deck below. The same shot 
entirely wrecked the bridge The chart house and 
navigating bridge was blown completely away, and 
with it must have gone steering* wheel, oompaas, 
voice tubes, telegraphs and every means of navigating 
the ship. 

Below we append extracts from a statement issued 
by the Secretary of the Navy, which Is full of thrilling 
Interest; 

"The ‘Now Hampshire’ placed the salvos anywhere 
she wanted, and when the gunners wished to have 
some hits on the conning tower and the turret armor In 
order to observe the effect they had no trouble placing 
the shots at from ten to twelve thousand yards range 
at Just the point desired 

"A few projectiles were directed against the masts, 
HO as to show what would happen to the exposed com- 
munication systems 

"An Inspection of tbe vessel after tbe firing ibowed 


(mmcose holes which had been ifioqi^bsd thvoulh 
one aide to the other, many of. them being 
water and any one or two Of thang hslu sufBolsAt to 
make the veasel a total toss, Thagraav af tihto vshiM 
was unable to wlthatmd the impa«t «t the vsrr stoat 
range at whto^ we fired, and the hnttloshlp WM a 
total loss after the first two salvM WM« dlreoted at 
her. 

“All the ofltoers of the fleet wore iltoogly UfipMOMd 
with the aeouraoy and tbe great dsatottoltoo sfiloot of 
the projectiles. All the manikins whtoh were ptoosA at 
tbe guns reprassattng the crews won ditofidfully cut 
to pieces, and the fumes and fire toft W-tV paasage 
of high oxploalve projectiles woulf ham fiostroyod 
every living thing. The bulhhaad* tot ,wero 

like sieves due to the action d. httft eapiQlitTn. and 
all tbe compartments twlow werd eomptotely rlddtad. 

"It was remarkable to note the enoratoua <POW«r of 
some of these projectiles, which at 18,000 yards weat 
through the heaviest armor and continued tStelr vork 
of destruction Inside of the vessel. Thia praciloe has 
demonstrated beyond doubt the immense value at 
tbe long range firing we have been having for tbs 
last two years, and shows thsit our methods d train- 
ing are positively the beat 

•There was no doubt that the 'Texas’ was a total 
loss very shortly after the firing began, and all hopes 
of raising her were gfven up. There are a doien 
places where holes from four to six feet In diameter 
go right through from side to side, cutting away 
decks, beams, bulkheads, stanchions and armor os It 
they had been made of paper 

"The under water hits, of which there were a great 
many, did the must damage, and the tact that tbe 
vessel sank at the second salvo of high explosive pro- 
jectiles prevented many fires that would othorvtoo 
have been started. As It was we bad a roaring fur- 
nace on tbe gun deck In two different places and In 
the conning tower, which the two fire tugs got under 
control after an hour’s effort. 

■The upper works were absolutely riddled. There 
was not a single halyard or a means of oommunteation 
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«M % BMM «t ■pllutan «tt«r 
, aM'' 4«9to w«r« out throAgH.A* 

iWUir'¥ ’Ifiimti M done the work.'! ' ' 
U)n '«awM Mjr one of our dreM- 
ttw sAaM daitnictlflo. Of the 
’Weta tuniullr directed «t the tarret the 
(laMlrtliKA at hlta at tliAt great raage waa away be- 
y^-t^hlMtaiktdn. The aixittera have fof the flrit time 
cll;^ ;:jili« ^eoepAary ^fonnAtlon which caanot be 
^ Agalaiit BByWag but a real veaael.’* 
;,p|ih'^a^ 'WBaat be glyee to the navy for 

tlw’IdtiiairAi^le naia They have been 

Vhiy by the 0(H>rdiBAtion of the 
depArtmehta Wi l^ve been concerned in the 
oil t$e *hli»; tbft guna and their mounU, the 
pfo^dhr dad ihe'bhe’ltfa '^ftth their delicate fuaea, and 
la the iyAtaiiw of tfae.gtumera who have ahown auch 
deadly aeenraiiy at’ uapreoedentedly' long rangea. 

tW hmerlean ,i>eo^le have heard muc^ of late years 
about the excellence ' of oW Urgfit practice. ThanHa 
lia 41|ip oaawra, they eaa how. Judge for fhemaelvea. 

Itttwiial-coiiibugtion EkigiiMg for Indiiclrkl 
Foirar in the Southern Statea 
By T. C. Butler, Jr. 

I N the South, which la already claiming the atten- 
ttba of the woTld 'by' reaeon of Ita varied and rapid 
deealopiaent,.ttae tuWnal-combuatlon engine la rapidly 
ellaiblng into a hlhb poaKlon in the Induatrlal Held. 
Large power companiee, who of neoeaalty have to re- 
duoe their power*produ«ing to a baala of hard dollara 
and centa, have found that for both the ateady grind 
of all night and all day aervlce and for the audden 
addltkma of power required for enwrgenoy aervlce, 
the Intemal-cornbuBtlon engine aavea dollars every 
time it turns. a wheel. 

jAt .the DbvIb Street, power station of the Georgia 
Railway and Bleetric Company in Atlanta, Georgia, 
the Snow Btenm Pump 'Works have recently competed 
the erection of a three>thouaattd-hai?ae-power gae en> 
gine, which, at the time of Its completion, was the 
largest single unit of Ita type In the world. The 
machine was ; such a aucceaB, however, that It was 
Imnediately accepted as a type, and has alnce been 
erected- in somewhat larger unlta la different parts of 
the country. 

This machine has four cylinders, connected la tan- 
dem, two to a side, and looks very much like the 
ordinary dotible tandem cteam et^lne uaumlly seen in 
power houses. The cranks are hung on quartern, 
which la also according to steam- engine praetloe. The 
Platon rod runs In one continuous piece from the 
orosa-head clear back to the tall end of the last cylin- 
der, where It Is supported by a allde rest to help take 
up the enormous weight of the sliding masa. This 
piston rod la hollow throughout Ita length, and a 
stream of water la kept constantly running through 


crank, and with the cranks hung on quarters Just as 
In steam englss practice, the effect of this continuous 
torqae on tha sraak-shaft— as noted In the steady 
motion of the englae-ds truly remarkable. The speed 
of the engtn^ la anywhere from 180 to 240 revolutions 
per minute. It Is wonderful and marvelous to stand 
and watch th||p giant orentton of man operating In Its 
Blow, majestic rhythm, and to realize that It derives 
this easy motion from the violent explosion of com- 
bustible gnses. It Is an engineering triumph, and a 
oommerolal and economio anccesB, a striking monu- 
ment to the prowess of man over tho elements. 

As a bit of evidence that this class of power is not 
being oondned to large units, It (s Interesting to note 
that there ta coming into popular use among the oil 
mills and fertilizer plants springing up all over tho 
South, a very compact form of three-cylinder, vertical, 
four-cycle Internal-combustion engine, which is oper- 



ated on vartooB forms of fuel — such as producer gas, 
natural gas. gasollns, kerosene, benzine, naphtha, alco- 
hol, and distillate, in fact, any fuel that will evaporate 
or can be made to evaporate. The conventional form 
of this engine has cylinders with eleven-inch bore and 
thii^een-inch stroke, runs at about 280 revolutions per 
minute, and at tills speed develops 100 horso-power or 
86 horse-power, with three cylinders, or two cylinders, 
respectively. Theee fertiliser milts generally need 
power only so there is no Are or furnace of any kind 
on the premises, and the engines burn liquid fuel; 
while the cotton-seed oil mills are required to have 
heat for the process of baking the oil out of the seeds, 
and as the necessity for buying coal Is already exist- 
lag, they run these engines on producer gas, which Is 
made in a simple type of gas producer ylght on the 
premises. This type of power is proving a boon to 
these industries, and provides cheap and abundant 
power at Intermittent seasons of the year without the 
necessity of erecting costly steam plants. 

Commerolal transportation is also feeling the quick- 
ening impulse of individually-powered carriers and 
Internal-combustion engines. Several years ago the 
Gsnsral Electric Company placed In service on the 
lines of the Southern Railway Company between An- 


radlatlng flns, rises In a graceful loop over the roof 
of the car, about four-fifths of the distance forward. 
The engine has eight cylinders of eight-inch bore and 
elghb-lnch stroke, arrangwl In V-form, like the Cur- 
tiss aeroplane engines, four cylinders In a row, all 
connected to the same crankshaft, tho two rows of 
four cylinders each, being inclined at an angle of fiO 
degrees from each other All valves on one side, the 
Inside one worked by one big camshaft which Is in 
between the two rows of cylinders Ignition Is by 
means of high tension magneto and a conventional 
form of automobile sjtark plug; the engine has never 
been troubled with faulty Ignition. Starting is by 
compressed air, furnished by dlrect-connoctcd pump 
having an automatic throw-off valve, which throws 
the pump out of operation, when the desired pressure 
Is attained, this, also. Is fully reliable. 

Tha transmission Is believed to bo absolutely unique, 
and has proven very effective and practical. Directly 
connected to tho front end of tho crank-shaft is a 
dllferentlally-wonnd dynamo, and this is wired to a 
differentially-wound motor, which is In turn connected 
by spur gears to tho axlo of ono pair of wheels in the 
front truck Transmission Is thus by electric current 
to the wheels The engine normally operates at a 
fairly even speed, and is always started revolving by 
compressed air. when the resistance Is cut out of the 
fields of the dynamo on the crank-shaft, 1 e , the 
dynamo Is idle and imposes no load on tho engine. 
The car Is then started moving by cutting In this 
field-resistance Into the dynamo, and the stronger the 
resistance Is nradc, the more current Is generated and 
convoyed to the motor on the axle. Thus the speed 
of the car Is gradually controlled from nothing or 
Idleness, up to a full percentage of transmission of 
power between tho dynamo and the motor, until the 
motor is making revolution for revolution with the 
’ dynamo and the crank-shaft of the engine (less, pos- 
sibly, a little loss of electrical efficiency). This makes 
the ideal form of clutch for so heavy a mechanism. 
After the car Is started In motion, tho throttle of the 
engine Is used for controlling speed Tho engine Is 
very sensitive in this method of control, responding 
Instantly to the slightest variation of throttle-opening, 
or the least difference of gradient in the track which 
the car happens to be running over. 

There arc three cars In the service, which affords a 
one-hour schedule hourly throughout the day and 
night between Anderson, tlrecnville, and Helton: none 
of the three cars have ever missed a trip and they 
have never suffered any delay through any trouble 
whatever. The cars were started here In the nature 
of an experiment by tho Oeneral Electric Company, 
which bad some sort of a commercial agreement re- 
garding the use of the tracks of this railroad com- 
pany The experiment has been such a howling com- 
mercial success that the railroad company has now 
acquired the cars for Itself, and Is plaeing In service 



Oofyilgtat nil by AmerfoaB Pme Ansodstloii. 


liaaUavafL AlMndk, Ugk^avteivaalMnaBtsndportsIdaofciiiiliJagtawsr, Las sMe looking aft. Note SO-tAn fragment of the conning tower armor, 12 inches 

Iwet, the to a ter a^ei^cm edftiM roof ami prodnesd the eeemlete thick, blown down onto the main deck. In the Immediate 

imMk or theaavlsatJi|rM^«lM^K, whiehtohmeidctii^ foregroand the deck to cut accoee by n 12>iiich ahelL 

SINEINQ A BATTLESHIP AT SIX MILES 


tt' lji;! aMer to kpep it cool- It alldeii tbrougji stufllag 
of tha ovtftiiary atnam engine type, Into' the 
A uaiifaha atnld erect U the bore of these 
ami erHhdirs: tUAj) are all of the fotir^ycle pl-lncl- 
plb,. daA *re arranged and contrived so ns to get an - 
WWitMBh In each ebd of each cylinder. L e., double 
^fli, Jnat ao n Btohm engine. 'With MI four cyiln* 
zing AeUag, eoeh rod to codaleatly receiving 

ytMther It he pnahtef or vniUng the 


dersou and (keenyllfe. South Carolina, a splendidly- 
developed type of gnsoUne passenger car. These care 
are ehaped UkO a boat In general outline, with very 
sharp prow Ind rounded stern, while the roof is 
rounded and tapered at both ends. Just like the out- 
Ilnae of a hoat's bottom. This Is to decrease wind 
restotanoe, apd was adopted after earefui tests had 
revealed the material worth of the design. The radia- 
tor. a oollMthm M etaggered tubea oQutpp«Ml with 


larger equipment of the same kind, running on more 
frequent schedules, and is extending the service to 
othpr lines. 

Attracted by their success, a railroad which was 
already building from Atlanta. Crcorgln, southward 
through some of the principal small cities of that sec- 
tion, decided to use gasoline equipment exclusively, 
and forthwith abandoned Its negotiations for the pur- 
^ (OonMmMd on pooe m.) 






N the preeent month, the utronomioal near tt are )ai«wn • 
event of moet Reneral Interest is the solar even by a Bel<l-«ln 
eclipse of the asth For suitably situated seventh and eighth 
observers this will be total, and of very naked eye, but Imp 
considerable duration— almost five min- TelesooplcgUjr, it « 


The Heavens in' April 

Our Astirenomioal P4|pe ' ' 

By Aeiity Uo mk i»h.D. 



D M the Aaem, sir Dohkej^t ) le iMm'' ’ 

llai» to be a Mer df frtve W ik 


even by a itold-dnss to be a dtairtar at |rtan ot tte 
seventh and eighth augaitiidee, iavtelble atagly to tM 
naked eye, but Impreeelng it hf their ooB^ihad 14|Sli^‘ 
TelesooplogUy, it iMftwde » wiT An* ioW'^owet Mi 


3 at maximum It will be very hard The a 


(lota) Gancrl, shown on oar mhp at th* «the bright 


work, though, to secure such a suitable situ- ; j 

JHk atlon, for, as In the last long totol eoltpae, componentd of the fourth and sixth iqNalttldeB 10 greatast id 

the whole track of the shadow lies In the seconds apdrt ▲ powerful fleld-gisas shotod dlTidg thi T)traitif| 

Pacific Ocean, and only a few small Islands are avail- pair, but tolesoopio aid ia neoossary to ittow tho eon- Btellattens| 

able as stations. The ecHpee will Indeed be total Just trasted colors (yellow and blue) of tho cdfaponeats. la thd drci 

at sunrise In a very small region at the southeastern More Interesting, though demanding hlnor tolesoopto Auriga saq 

rorner of AuHtralla, but for this station the sun will power. Is C (Zets) Canori. This Star, thOuA aot shown Oophoos hd 


north of the oonstollatlon, is a fine wide dMISIe, utgCh 
compoaentd of the fourth and sixth B|«altt|doB tO 


tego dpdrtureii, aiii'w 'Malt tMt''ti!.<bd' 
hldb thsgr belong wwe Ifomoted ift 
ktars looked ae Mat'M Zota GgndH. iwd 
toompiiDloBs would bo taTlsfble iMt uqr 



at sunrise in a very small region at the southeastern 
rorner of Australia, but for this station the sun will 
be barely above the horlson, and too low for satis- 
factory observation. 

Certain islands, however, are more favorably 
placed, and from some at 
these at least two British 
expeditions, and doubt- 
less others, will watch the 
phenomena, photograph 
the sped rum of the solar 
atmosphere and corona, 
and secure permanent rec- 
ords of tho state of the 
Bun’s surroundings on 
that dale If only the 
weather permits all this! 

Fortunately, the probor 
liilltles are aald to be very 
favorable. 

Almost throughout the 
United States the eclipse 
will be visible In Its 
partial phases. The States 
along tho Canadian bound- 
ary are too far north to 
get Into the penumbra— 
or outer fringe — of the 
Moon's shadow; but at all 
points south and west of 
a line drawn through 
Washington, Chicago, and 
Portland, Oregon, some- 
thing will be visible Those 
near the line will see only 
a small portion of the 
southern limb of the Sun 
hidden, but observers 
near the Mexican bound- 
ary will And more than 
half the eunltght ob- 
scured. and In southern 
Mexico the eclipse will be 
nearly total— the actual 
track of the shadow lying 
about 100 miles off the 
coast 

In California, the 
eclipse will begin about 3 
P M (Paclflc time) and 
be over long before sunset. 

Observers farther east 
will And the beginning 
later by their local time, 
and sunset will cut short 

the view before the eclipse Is over, for all points east 


dlTidf thi Tpomiagp qur nwg to IdoBtify t)w rwMntag oon* 
w tiM eon* Btellattona,^ And Taaras. Orion and Onalt Major Iqw 
toneata. la thO Wf|L pants IQnoi' and Qomlni abovo tMa. 

rtolaioopto Auriga aaffi;PenMaa la the nortliweBt, ClaMH|ofA «|iA 
aot shown Oopheoa hdliW the Peto, Draco and Ur» Miaof fgriiM 


r mag, can be easily found by eartylng a line to the righi and Dna Mejor iilgb above thoaa. aimoot 


from Castor southward through Pollux 
a perpendkralar from Pnsoepe on thta. i 



MABCH AND ADUL' 


the view before the eclipse Is over, for all points east scope divides it into fwo components of sM 

uf a line drawn from Galveston to Cleveland. On equal brlgbtoees, ang a higher power ehoi 

the Atlantic Coast very little can be Been before brighter onO te Itaelf a clOier pair* ] 

sunset, and north of Maryland nothing at all. The etare this sire in orbital motion al 

As is usually the case with great solar eclipses, this other, and l^ve completed two revolutie^ 

one is isolated, the Moon being too far from its node Aret observolion by Hereehel in 1733. M p 

at the preceding and following full Moons to enter sixty years.' At present they are new tl 


at the preceding and following full Moons to enter sixty years.' At preeent they are new 
the earth’s shadow separetlon, at an appwent distance of < 

Whether we arc in a position to see the eclipse or arc, and ca4 be seen double with a four4 

not, we can In any case And much of Intereet In the When cloeeit, as in 1A70, they are only ^If aa fhr 

starry heavens, which every elear night open to our apart, and only a larger telescope will Mpmto 

gase. Even the smaller constellations have much that The third member it the system is in Stow reMa- 

Is noteworthy to show us, especially If we have a tion about the binary pair. 8o far, Its fiotlon has 


a|^ dropping overlwad. Thb very briglit red star, baWty dlw saat. 

•A aaanU tola- to Aretnrua. ! t»Utw and on the left are toe Ntotimm 

i ' Crown and Baronies, the 

' latter rtoing. The bright 

ftw in the aoutheaft to 
Sptoa, in yirge. The otin 
blighter ohjeet belov tUa 
to the planet Jnplter. Leo 
is high in the oouth. and 
below him tiie aeagerpent, 
Hydra, drags out its 
mighty length, extending 
far toward the aoutheaat, 
wUle Uto Crww and the 
Clip etogd «liton its back. 
THB nUANETfl. 
Meroaar to.iMirnB even- 
ing atw ^MiW./|toat visi- 
ble Mth. when 

be to idartheat from the 
Am. Bis apparent 'Wa- 
•tomoe tram the later la 
fust under 10 deg., but be- 
4<n« wett'to the narth be to 
favoMlAy placed for ob- 
" serVatloU, setting about 
B:18 P. M. He abould be 
raadlly visible as a bright 
twinkling object, almost 
equal to Sirius, about IS 
deg. below trenua. and very 
near Saturn (with whom 
he to In conjunction on the 
lOtb). Mercury to the 
more northerly of the two, 
and much the brighter. 

Venus to evening etar, 
and exceedingly ooneptcu- 
out. On the let she eats 
about 8;4S P. M., while 
at the end of the month 
ahe remains In sight tni 
nearly 10 o’cloek. She la 
ao bright that her light, 
paaalng acroaa a room 
from a 'western window, 
makes an easily visible 
I patch on a white wall, and 

> ■%« !■ 'toullty visible in the 

daytime if the eye has only 
I some guide to her position. 

imautwJM'aB' An exeelleat oae wUl he funMahed near moon on 
that the April lat. when the Moon ia close to the plaaet-tbe 
I tw«v aa eeen ftwm eur latitude, being aepantod by 

slOBt one a»; onty lAwut halt tha Moom'a diameter, 
id^ atnce the Man to mcmimg etar In (Saprfcomus and Agnartua. 
parted hdiag rtiiimv nbeut t A. M. in toe mtddla of toe Bumto. 
fbelr viMaM IMtor to Jj^tdhra. Ha to la epimaitioa on toa SOth, 


separaUen, at an appwant dtotaaca of ohe aaoaild «f etiltM vM^a 1)11 ^Ight. though awiy In tba month M 
arc, end ca4 be eeea double with a fonrinw aportaro. ' naaBr two hmuw after iuaato 


small telesccme at our dispossl. 

Take for example Cancer, which wc may And. as 
our map ahowe, a little to the southwest of the 
xenith. There are no bright stars in this group, and 
even the moat active imagination can trace little re- 


been nearly 'uniform, and if ttaia eOntinqM to bo toe 
CBM, the period of reiblutlon will bo ab<^ 700 yuan. * 
The motion of this star to act uniform, but ahoora 
a eucoeaaiod of very aimiiar loopa. caChiof whlOh li 


even the moat active imagination can trace little re- deecrtbed In about 18 years. The moat autoahla 

serablanre in their arrangement to the crab shown In planatlon of this to that this star has a daih ( 

our Initial letter. But on a dear moonlees bight the pmnlon of nmas comparable with ItSelf. 'toe ee«to 

eye Is immediately struck with a faint cloud of light, gravity of the faro moves In a smooth curya aholltt 

like a stray fragment Of the Milky Way, about half distant palrj, white the vtotble star, (toacrtblng a g 


s comparable with itself. 


way between Castor and Pollux ob the ( 


hmtm U sventag alar la Arlea at the ItegtoiBiiis of 
too Math, hat to Btaadlly balnl ovortahoa hr too Bha, 
and mem Urn on too Mth. UrawM to to 
(MMoarttoa, and to to quadrature with to* Bna 
on thafhto. oeml|ig.to toe ntortdtoo at « A. V. N«r 
tuao la also, to tuadmtnre on toe ith, but to aoat Of 
the^thm, aad noutha at 6 P. M. 

TDs 'ltoim to to her first qniirtor ajt 1 ^ hminw 
«to;.toD at 8 A- M. cm toe iftto to her toat totmtor 
at i.lh to'Ofi the fiat, and new-, at « ti K. em'tttolMk . 
•ho'to' msarest 'qs on the M and on tha >0to, ‘ 

toast gB ,dB tog ilto. toto Is to tonjuBCtton tolto, 

'tottoto toto, tean# en toe. -tol, MtoMie m. tom-rflto’' 


Bide, and orbit about tbte movtag oenter, to draim toto.% ; ivttoto'oB, Dranto ok tJto toS(;^|^ 


Rogulus on the other. This object (called by the looped path revealed by toe nileroiuteli 
ancients Prmepe toe Manger, itofle ithe two stars Careful lObeervattem wttfa the SMBt p«i« 






Mm*B 0 pMm» ot Hiadj Man's 

*/ SonOit Mm'9 Wi>tk9hop t$ greottu 
I MMiiwvseS W *l»« SMTty ma wenehelmlng $wh 
p«rt S«Mti MM In r«t|MMe to the referendtm. Memu 
vtAeMe enggetUem have been received. Beit of alt, 
a mmher of readere have pretmted prohlemt oa 
«MW(iS thep wieh the heip of a haadp man. One man 
writpe: **/ have a Uffht automoWe lehioh t eon ran 
rittht op to the bach door of my homee. 1 know tiiat 
I eon hay a good vaouam ateaner to be mn by tMe 
potptr, but tt it pretty eapeneive. Can I buy a pump 
and Up Op the rett of M myeetft I don't own for 
loOOe (t mont it effective), to I might ate a barrel 
for ttS« tank, have water in the bottom to catch the 
dirt, ate. Where can I buy the hote and notelef Has 
antibody worked it out along thie Unef Another 
reader rtgueett a detoription of a telf-winding elec- 
tric dock, a wtrelete telephone, and a hand power 
ice machine. Still another reader would like to have 
praottoat euggettione for building aeroplanet. The 
Bditor weleomee gueriee of <k(« aort, add hopet that 
there will be u ready reeponee to tkein. 

0nly one man ha» raieea kw voice againet the 
portMont. Be eaye: “The Bandy Han't Workthtf^ 
in your paper appears tome to be like a mecdmie wttk 
inferior took going to work ^th saw and hatoket 
and naiU tn hie pocket. Of eouree, tMt .M all right 
for a beginner, but if I would hire a pgod carpenter 
1 thouU eapect him to come with hammer, hand aa, 
rip 'tnw, hand saw, nail boo with aetortvd naik, etc,, 
and not with a combination tool eidiabk for all pur- 
poeet.” ' 'i- ,1 

So far tkere has been ouch a lakddBdkj^pjm^jjjt'^ ' 
Bandy Han't Workshop that tho 
oloeo the polk. Hen who are k«N|np4s Ioimi <««- 
seldom handy With the pen, kut tX« $SUor"doet' nbr. 
aok for any turrary effort. Be wanti the opIMowt 
Of oU roodert of tM« Doportrnm Wdttm in tM 
homdieet way. 

Cottiiw Left-haiid TlmadB 

To the Editor of Handy Mnn'a Worluihop: 

1 WH very much Intereatad in rendltii; in your 1*> 
eue of the Bcikntifio Ahkhicah of the ISth of Oeto> 
bor iMt » motbod by A. F. Bishop for ratting n toft- 
hood thread with a right-hand top, ond oo o loymon 
fond of OMohonlcB I would like to give o deooription 
of o olmpler method at cutting o left-bond tbreod With 
a right-hand die, alto o method of threading o nut to 
lit the oomo with a right-hand tap. 

Take an ordinary atock with split dies, discard one 


MiiiiiiMCiiiiiiaca 


A Wke Stretcher 

A B a guy for a flag otaff, for a clotheo line or to 
a^iuopend a curtain, or for any other purpoaeo 
too numoroii)| tp mention, nothing la better than a 
tlghly otretohed wire; but it is eomewbat difficult to 
property tlghtra and secure one without apeelal ap- 
pliances. Thorne herewith Illustrated, while It is 
special, may be very easily made and used by any 
one. It la nothing more than a common bolt, with 
the head removed and with an extra nut, as shown In 
rig. 1. 

Having aeourad one end of the wire, bore a bole of 
the exact alM of the bolt In the tree, post or timber 
to which the other end ie to be attached and drive 
the bolt In nearly up to the first nut. Pull the wire as 
tightly aa possible and bring the end half around the 
bolt between the nuts, which have been left far 
enon^ apart for that purpose, then screw the outer 
one down tightly upon it Be sure to have brought 
the wire over the bolt on the right side so that when 




Laft-hMid thread with rlght-hoMI dlo. 


die and auhaUtute a piece of aoft red copper similar 
in aiM, slightly beveled where the teeth should be to 
allow of Its belni coated. Fix your rod in the vise 
and apply tha^atock and die In the usual way, but 
with 1^ end of the stock ncarcat the ateel die canted 
h upward. Than tighten np the dies, and with a alow 
mottnn work the stock steadily to the left, and aftar 
s emtsds Of turns H will be frand that the copper die 
hot token the Impreealon of ae tooth, and the dies 
can how ba tightonod and dho tkraad cut to oay 
dotfjdt without tiwubli. 

th «ttt tho ihowe, you most nso tho ordinary threo- 
flutb4' fop, mmg la two i^oovea with soft eopper wire 
to tut two ama of teeth out of aothm. Secure theae 
wlMh belh at top gad bottom hy binding the ends 
*m »a« brass wiro. and soMsrtng them to make 
trtm the copter wire with a file, sad 
w%i^ hiDiaiiie tap a biattk ant, whrktog lott-kaadod, 
alHl'i'MMF/h «*w tolala It wtn bo fonad guito eoay to 
twh* 'it flo rvI sei M o tm otdiMit -m- 



CiBlIpsiiagwabs sad chambered hetoe. 

dividers when they hove been removed from the 
web, tho deatrat 'soeaauNment may be obtained An- 
other method whJSh la shewn in the accompanying 
engraving la to 'tisa « tOoond pair of calipers to cali- 
per tim fliwt<-iattfr WMIO tta painti aro In contact wrttn 


the web. A chambered hole may be calipered In the 
oame way, as illustrated. 

Madiiniiiff Balk and Sockets 
By H. D. Chapman 

T he accompanying drawing shows a tool tor 
forming ball ends, and tho way It Is used in the 
lathe. We had about throe hundred ball ends to ma- 
chine for connection rods for pivot bar sights These 
ball ends are made of bronae. Mow to turn them was 
quite a problem, and Fig. 1 shows the ball which was 
to be turned. Fig, 2 the special tool wo made, and 
Fig. 8 the way In which the tool was used. 

The first operation was to rough the balls to within 
0 02 Inch of the required size, so that we could finish 
them to size with the special tool The tapered pro- 



The wire strettiier in use. 

the nut to tightened and the bolt begins to turn It 
will tend to b» wound on rather than to be unwound 
AA the bett begins to tarn press the wire inward till 
' I Auiffi'akS'. famar wto 'sad begins to wind on the 

dkwm'-itn Fig. I: then, if yon 
heto^nt right angles w;||h the direction 
' wRpm wCK if to elmply a matter of taming till the 
dadtoea tension to attained. 

Ot oouiue, the site of the bolt- required depends 
upon' the slM of wire used, but the relative slses 
Ahbwn in tbe Illustration are about right. A vory 
great strotn may be attained in this way, and It Is 
neoSssary that the object to which the wire Is fast- 
ened be very firm. Under ordinary conditions no 
■train which the wire will withstand will be sufficient 
to pull the bolt around and unwind It; but. If it seems 
emMdtont, it may be made unquestionably secure by 
nalUag a blook of wood so thst It will bear tightly 
against tiie side of tbe outer nut. It one desires a 
MMoiolly neat and secure job, he may mortise out a 
hlotot to fit the nuts and tosten It over the whole. 

CaBpevinf Webg and-diamkered Holes 
«y ABMTt F. Btohop 

T he novice to quite apt to be baffled It required 
to caliper a chambored bole or the web of an H- 
shaped piece. He may close tbe calipers on tbe web, 
but he cannot remove them without loosing th4 
measurement In the ScixNTino Aukrican of March' 
4th, one solution of the problem wss published. It 
consisted In providing each tog of tho calipers with 
a mark made by a prick punch, so that by sotting a 
pair of 4ivM«ra to these marks when the calipers are 
closed OB the web, and then setting tbe calipers to the 


Method of taming ball ends. 

imrtlons were finished at the time that the ball was 
roughed. 

The rig consists of but two parts, tho tool which is 
shown In Fig 2, and the angle bracket A for holding 
it. The tool. Pig 2, la a piece ot flat tool steel with 
a parallel hole, the diameter of the ball, and ground 
to clear tbe neck of the ball It is provided with 
two taper holes B and C. The bracket A is an 1.- 
shapfMl casting tongued on the under side to fit the 
lool^post TsM so that It will not slip and can be 
V>Ited to the cross feed. Tbe bracket A Is grooved 
out to the width of tbe tool. Fig 2, and of the cor- 
rect bel||bt. BO that when the tool Is secured to It by 
tbe tapered pins, the ball outline will be on the line 
of the lathe, when tho cutting face of the ball is 
square with the cross slide In both directions Tho 
ball end Is driven by a three-jaw universal chuck Tho 
tool Is fed In by tbe cross slide until it reaches tbe 
center, then the ball Is finished The non-cutting half 
of the tool acts as a support In one direction, from the 
thrust of the cutting half. 

This kind of a tool worked quite satisfactorily and 
did the work In half the time that was expected 

A large number of sockets wore made on a speed 
lathe aa described below In tbe accompanying draw- 
ing the sockets are shown In Fig 1, while Pig 2 
shows the caps for the sockets Tho speed lathe was 


Method of turning socketa 

rigged up with a special tool, as shown In Fig. It 
The socket joints were machined all over to a fin- 
ished size and then sent to the speed lathe for the ball 
seat to be made. 

The taper shank of the special tool was made to fit 
the taper In the tall stock. A slot was cut through 
the tOoa of the center carrier at A and a hole was 
drilled through the taper shank of the tool and a .i/ie- 
Inch dowel was driven In this hole as shown at B. 
and whore the tool was placed In position the dowel 
pin B would seat Itself In seat A in tbe lall stock, 
thus preventing the tool from ttirning In the center 
while the tool was cutting the work 

This tool was gotten up at a slight cost in com- 
parison with a nose cutter It consisted of three 
parts, the holder B, cutter r, and locking pin n The 
cutter O was mode of tool steel hardened and ground 
all over, the largest size of the cutter being that of 
the finished size of the ball seat One quarter of the 
cutter was cleared away at tbe top and bottom The 
cutter C was held snugly In position by the looking 




pin V drawing tbe tw« anda of the toot bolder to> 
gether, thuH causing enough friction to prevent the 
tool from turning. The ball caps shown in Fig. 2 
wore machined in the same way. 


An Emergency Ht Brace 

Bf Cteado L. WooUey 

I T often happens when one desires to use a bit In a 
corner, that a ratchet brace is not at hand, or that 
when a bit la required for use no brace at all Is at 
hand. In such a case a door knob from any con* 



ventent door may be used The square hole In the 
knob will permit of Its being slipped over the shank 
of the bit, and the bit may then be turned quite suc- 
cessfully by grasping the knob with the hand. 

Making Concrete Tile 

By Charlea J. Haekenberg 

C oncrete tiles become harder and stronger with 
age, and may be made as porous as clay tiles; in 
comparison the clay tile becomes water-soaked and 
disintegrates In the years of service, thus causing 
broken tiles and a useless drain. The accompanying 
sketch shows a device for making a 6-lncta tile, and 
from this explanation any other tile may be easily 
constructed. 

A box form is built of two boards, 18 Inches long 
and 8 Inches wide, and two boards, 18 Inches long 
and 10 Inches wide These are Joined together to 
make a form, the Inside measurements being 8x8 
inches and 18 Inches hlgb Fasten these boards to- 
gether with two hinges at each of three corners, and 
the fourth corner fasten with two hooks and eyelets. 
This allows the machine to be folded back from the 
tile without injury. Now nail in each corner of this 
box some three-cornered strips 18 tnehes long, but nail 
to one side of the board only. 

For the core take a 6-inch stove pipe, 2i Inches 
long, and inside the same place a 6-lnch board, SO 
Inches long, nailing It securely The top of this 
board is cut to make a handle to draw out the core. 
The bottom Is out down to leave a small %-lnch pro- 
jection or pin, which enters Into the holes bored In 



the pallets, thus eontfilng the core In the form. The 
pallets are made of any boards larger than the form 
used for molding the tile and In the center Is bored 
a 94-lnch hole to receive the pin on the bottom of the 
board in the core 

The outside part of the mold m held In position by 
four Iron pins or spikes Sot the <'aBing in the cor- 
rect position on the pellet, and then on each side 
mark where the pin Is to be plac»>d Bore a hole for 
the same, and arrange It so that it can he easily In- 
serted and removed. 

A pallet is prepared for as many tiles as yon wish 
to make each day, and the tiles are left on it for at 
least forty-eight hours betow removing, when they 
may be piled up and the pallet used again. 

In operation the noU la plaead la position on the 
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pallet with the oan in »)aoe. mortar is phwed ^ 
in the mold and taihped down. Add mortar and tamp 
down until the mold la filled. Now simply draw «at 
the core and unhook the aidea and told back from tlM 
tile, leaving It upon the pallet to dry lor loi^-e^l^ 
hours. The tiles thus mule are 18 inohea lou 
are octagonal, which is a convenient ah*P« >«ylnK< 

A great advantage ot concrete tiles is that eadh tile 
is perfect, while the clay tiles are very apt to 4raw 
out of shape In burning, and thus make trouble when 
laying them, 

Kinkfi from an Araataar’a Bandi 

By John D. Adame 

SMALL DRILLS, 

F or making small holes, from onewiixteenth to one 
sixty-fourth of an inoh in diameter, the twist drill 
has to be handled very earefully on account ot the 
small actual cross section of metal. Partly for this 
reason and partly as a matter of con- 
venience the writer was led to make 
some drills from ordinary cambric 
sewing needles. The results were 
quite satlsfaetory, both as regards cut- 
ting qualities and durability. Re- 
ferring to Pig. 1, It will be noted that 
the needle shank widens out a triflo 
to form the eye. Break off the eye 
with the pincers, secure the needle in 
some temporary handle, and then ' 
grind it rather flat on eaob side, after ^ drill llrom 
which the cutting edges are ground on a aasdle, 
the oil stone to the form shown. All 
of this occupies but a few minutes and does not dis- 
turb the hard temper ot the needle, which retains Its 
edge much longer than the ordinary twist drill. If 
one does considerable experimental work, the best 
plan Is to lay in a stock of needtea running from 
darning needles down to those used for flna sewing. 
Break off all the heads first, then grind the sides, 
and finally go over the set and finish the cutting 
edges on the oil stone. 

SHALL DRILL PRESS. 

While a small breast drill Is indispensable to the 
experimenter, It Is not very satisfactory when using 
small drills. It requires considerable experience to 
drill straight, and It is almost impossible to bold the 
drill steady enough to avoid widening the bole toward 
the top To obviate this, the small "drill press’’ Illus- 
trated In Fig. 2 was Improvised— all at an expense of 
fifteen cents, the cost of the small pin vise. These 
vises consist of only two pieces — the thank A, which 
is threaded on one end, and the taper nut B, the 
tightening of which cloees the Jaws. The shank Is 
usually knurled and has a small hole drilled In the 
end. A bracket C forms the forward bearing, While 
the bark end is supported by a pin D, which is ar- 
ranged to slide In a groove In the block B. A small 
arm F affords the mesns of moving the pin D. and 
therefore the drill, forward. A bracket O Is made to 
slide on the base and may be clamped by a gmall 
thumb screw, which is easily improYlsed by soldering 
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a pleco of sheet metal Into the hesd of an ordinary 
wood screw. The drill may be operated by the old- 
fashioned cord and bow, or by simply passing a piece 
of string around the shank of the pin vise and draw- 
ing It back and forth If the works of an old clock 
are at hand. It Is a very easy matter to arrange some 
simple gearing like that shown In Fig. 2. The main- 
spring wheel Is provided with a amall handle and is 
arranged to turn on a vertical wooden standard. The 
pulley ff is made from a smalt silk spool A atoall 
rubber band, doutiled and crossed, forms an excellent 
belt that is saslly replaced and very flexible ih eper- 
sting, so that a drill will seldom be broken. When 
using, elsmp ths base in the bench vise. Crude as 
this apparatus is, it will drill boles of small diameter 
of ronsiderabls depth and at right angleB to the sur- 
face without that widening that always reaults from 
a drill supported by the hand. 

IMPROViaBD LATHE. 

Very often we are required to finish the Mill iht » 
small shaft to one of the forms shown in Fig.,'!; «id 
on aooount ot the absence of a lathe we are biiilMId- 
No matter how accurately we may attempt tq Meld 
the file, the iNMl^t MU he diiappelatMg tntMp ths 



a; drilled to neelM th# 
whUdi holdi the h«i4|a tm pnt 
utm tiu $iAt 0t th9 MU. thslMMlih 
hMlhg. of eouixs, h«M 
BloM 0 Is BOtctiad on top to tom 
■haiilk near the handle. A amall etenui 
D nerves to keep the drill in' pMM, ' 

A tall stock may be mads la many 
ware, Mcordlng to one’s needs sad 
ths material at hand. The method 
ahown in the drawing Is obvloua. TbO 
body is Simply a block of hardwood glued to a thib 
under strip, which runs b^ween two guide strttM at- 
tached to the base board. For such work aS that in- 
dicated in Fig. 8, no tool guide will bS neeessafr. as 
the Whole operation may usually be very asatllF done 
with a file, lb fact, if the piece to be turnOd IS short. 



Lithe made from a kmid drUt. 

the tail stock may be omitted, and tbs Jib done with 
the work projeeting from the revolving chuok. The 
rotary motion permits of the poUShlbg of small shafts, 
•crew heads, etc, In truly proteSstonal style, and It 
is only a matter of a moment to remove the drUl from 


A Pundi llMd in BoOer 

filMWi 

|N 

I boiler Iron, the parts which are in- 
dicated in the accompanying engraving 
nt A and B are generally made in one 
solid piece, Which is the punch proper, 
while the part Indicated by the letter 
0 Is the holder, which Is Inserted in 
the power press. Hr. George Clark has 
hit upon making the part A a separate 
piece, which Is the only piece that needs 
to be tempered, thus requiring only a 
small amount of steel when renewing 
the punch. The piece Is more easily 
tempered, more quickly made, and 
more economical In fact, the punch Is 
better every way. 



Hints from Handy Mmi 

-When repainting win- 
dow screens and screen doora, give them a couple of 
owta of white paint, or else use a light tint. In place 
of the conventional black or dark green. Screens 
painted In this way poaew the peculiar advantage 
of preeentlng an unobstructed view to a person on the 
Inside looking out, while a person on the outside Is 
prevented from looking Into the house by the reflec- 
tion of the light from the wire of the screen. 

Usehliiliig Work Square in a Lathe.— It Is consid- 
ered by tome Imposeible to machine a piece square 
In a lathe without apeelal attachment But It can be 
done quite simply as follows when there is no other 
machine at hand: Clamp a toolmaker's vise to the 
face plate, place the piece to be machined In It with 
anough projeotlon to permit of facing off one side, 
then plg^the finished side toward the fixed Jaw and 
machine tae uext faee, and so on until the desired, 
work is done. If care it taken In clamping, the Job 
may be done to a eurprleing degree of accuracy and 
in Abort time. 

E«w to tras Uf Carborandma.— Oarborundum and 
India oiletonee eoon become worn in syota. and may 
Most down by the following simple method: Take a 
dto. hisoe of machine steel and rough-plane It osi one 
alto: or w you can, get a piece of a large emery 
Otossl that has been broken. Next get soaie No, 40 
or fO emery, and spread ft on the plate or Whtol Md 
rah to* loioo as in lapping. When the sMne eon- 
msntiM to tst sttoky. clean oC the plato dr whoti and 
■toiM and than put oa new emara- Bepsigt until ^ 
•tone la portoctly flnt, whtoh wl|i only toh« ton^ 
filtoen astoutea. . After the otone haa hesn IrabA 
can to otoanod w«h tototoo. M •ttoiW 
anawataito 
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The Inventor’s Department 
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Simple Patent Law ; Patent Office News ; 
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Inventions New and Interesting 
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W know him U to appreciate hla ayni- 

^ Pathy and to realise that he 'breathes a 

^ ^*"*^**"' helpful spirit. Whether ns a neighbor, a 

y< 8> P»t«w Onee ohutohman, or as an official exercising 

M r. LiOUlB W. MAXBON, whose plo- judicial functions in the treatment of 
ture Is shown. Is one of the best patent applications, the same whole- 
fcaown examiners of the United States hesrted. cordial, manly man Is found, 
Ratent Office, and In point of serxloe as with a hand stretched out to help wher- 
ever help is needed or desired. 

jjjjg vital, energetic men of his 

kind, Mr. Msxson has hobbles running 
all the way from archery, of which he is 
reoofnlsed as s leading exponent, to 
fruit eulture, his success In the latter 
field, especially with the small fruits, 
being the subiect of much remark. 

Physically, the subject of this sketch 
Is built on generous lines, and his mind 
is fitted to the body. His activity and 
energy are proverbial, and although he 
has been examiner In charge of a di- 
vision for more than twenty years, he 
still finds time from hla executive work 
to do actual examining to an extent that 
would put the record of many an as- 
sistant examiner to the blush. 


Elastic Spoke WheelB.-~An Old 
Idea in Invention 



I a especially along the lines of heavy 
trueka and other trelghtoarrying vehicles. 


has emphaslxed the desirability, if not ..rp . . . „ „ 

the absolute necessity, of some provision leiegrapnic ftye 

in Heu of pneumatic tires for giving Kobert Grimshsw 

reslHonce to the wheels and thus eastug ^T*HE three ai'coitipanvlug llliiKtratlons, 
the Jars and Jolts Incident to the passage show a illagiatn and genet al view of 
of motor-driven vehicles over rough the latest form of "lelepraplilt eve" de- 
roads. This has led to much activity signed by Prof Koslng, of the Imperial 
among Inventors along the line of spring 
wheels, and many Important advanres 
are being made looking toward the pro- 
duction of an Ideal spring wheel with 
espfK-ial reference to Its availability for 
use on automobiles. 

Viewing the present Improvements In 
spring wheels. It is interesting to note 
the spring wheel shown In cut “A” hav- 
ing spring spokes Blmllar to the ordin- 
ary elliptical carriage springs, between 
Its hub and rim. This wheel was pat- 
ented In England In 1825. Another form The Uocelvar. 

of spring wheel shown In cut "D" was 

patented In France In 1829, and has a .. 

wheel with Inner and outer rims and ' 

ordinary spokes between them, while 'wL'-'O 

bent or curved spring bars arc located f 

between the inner rim and the bub. A 1 ^ 

wheel patented in England In 1830 and , - 1 

shown In cut "C” iillllzes coll springs 3 

operating In connection with the spokes I I O' 

to give the yielding action, and the j I 1— — I 1 1 

wheel shown In cut "D" and patented In | i i 

the United States In 1851 Illustrates still ' ' “ ' 

another form of yielding wheel. bisenuuuuuia nan vinvof thpltOKing 



principal examiner is pretty well up 
toward the top of the list. Mr. Msxson 
was born in California, educated In the 
public schoots of Norwich, Connecticut, 
and graduated at Yale College In the 
class of 1876, subsequently taking the 
dsgreos of B. L. and M L. at Columbian 
(now Cleorge Washington) University In 
Washington, D C. For four years after 
graduating from Yale he taught in col- 
legiate preparatory schools and then en- 
tered the Patent Office as an assistant ex- 
aminer In 1880. Passing through the 
grades of assistant examiner, he was In 
1889 appointed Primary Examiner and 
assigned to Division 14, over which he 
has continuously presided to the pres- 
ent time. Although he has served In 
but two divisions In bis more than thirty 
years tour of duty In the Patent Of- 
floe, he has personally examined a broad 
field of Important inventlmu, having 
been In direct charge, either as principal 
examiner or as the assistant, of the fol- 
lowing classes; Fire Arms, Ordnance, 
Navigation, Signals, Fishing and Trap- 
ping, Stone Working, Advertising, Sheet 
Metal Ware Making, Wire Working, 
Metal Founding, Packing and Storing, 
Baggage Carriers, Coin Controlled Ap- 
psrsttts, Metfl Personal Wear Making, 
Cutting and Punching Sheets and Bars, 
Wlrs Fabrlos, Farriery Topis, Compound 
Tools, Metal Bending and Nut and Bolt 
Looks. The practical development of 
can-tnaklng machinery, Incident to the 
greatly Increased oommsrolal demand for 
products of such machines, has occurred 
laifi^ly during his charge of Division 14. 

iKhwtly after hU proifiotfon to his pres- 
ent, position he wes appointed a member 
0^ , special oomtnittes charged with 
the «kiMBilnations from time to time of 
the MgMant examined and he subse- 
htwihtiy gerved on all but ode of the 
ahl^laif oomtolttceg or boards. 

^M iMtfitoh of OxfUBlner Uasgon would 
not «MF IM fnconwlets. hut would ulto 
IdedOdhito. If 'R toiM ip' 
. A hsMto'ito hla psnwhhUtg. 
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The Rdeing "tdegrapbic eye.” 

Technical Instllutt* in St Petersburg. 

In the general view both the sending 
and the receiving station are shown, 
connected by six roiiductors. It may bo 
mentioned that the Inventor has recently 
worked out an arrangement with only 
three lines of conductors 

Thu Bending station is shown on the 
right-hand side of the plan, the receiv- 
ing station on the left Thn frnnsni liter 
consists of two rotattng niultlplvlng nitr- 
rors, A and Jt, the axes of which lie at 
right angles to one another; their rates 
of revolution ore purposely made un- 
equal, and are so calculated that during 
their rotation every Individual point of 
the Image 3f'N' of the object M K whuTi 
It Is desired to roprmluce at the ri'cclv 
Ing station, coiuub In turn hefoie the 
oienlng a of the diaphragm of tlic photo- 
electric receiver F The mirrors opiuaii 
a number of simvll dynamos p p' i>" and 
q flf' fl", which, when the niluois tuc lo- 
tated, generate clcctih cinicnth, svii- 
chronous with the mo\ctm>nls ol (he nili- 
rors themselves, and also wlih those of 
the images to be tran.sniltteil These eiir 
rents, as also thore proi eedlng Iroin the 
photo-electric clement F, wlieii the light 
from the Indlvldmil points tallB on this 
latter, are reproduced at the receiving 
Station 

At this Inst a iiencll of cathode rays 
produced In a Orookes lulie forms an es- 
sential feature In obedience with the 
electromagnets « and t, which are ex- 








cltod by the currents prooeadlng <r«n the 
dyusmos p and <r> the pencil of cathode 
raye U dodeoted by Tarying amounts In 
the direction of the two coordinate axes, 
synchronously with the movements of 
the picture WV With reference to the 
corresponding axis. As a result, the spot 
of light formed at the point where the 
pencil of cathode rays meets the fluores- 
cent screen O will go through the same 
movement In relation to the screen as 
the opening a does relatively to picture 
M' N'. At the same time the spot will 
change In brightness In proportion to the 
brilliancy of the corresponding points of 
the picture II' N' (and hence of the ob- 
ject MJI). This result Is attained by 
connecting the photo-electrlo element F 
with the condenser C In the Crookes 
tube, so that the latter becomes charged 
more or less strongly, In proportion to 
the Intensity of the light falling upon F. 
The condenser, accordingly, attracts the 
pencil of cathode rays with a varyln* 
force, and compels it to pass more or less 
completely through the opening of the 
diaphragm o, and to fall on the fluores- 
cent screen. 

As Prof. Rdslng’s experiments have 
shown, and as one would expect, consid- 
ering all that Is known of the cathode 
rays, this form of electric telescopy has 
yielded results such os have been ob- 
tained with none of the earlier forms of 
apparatus, in which mechanical move- 
ments are made use of at the receiving 
station We know that the cathode rays 
have practically no Inertia, no friction, 
and are not subject to vibrations; In 
other words they possess none of the un- 
desirable properties which limit the 
action of the most perfect mechanism, 
especially considering the great velocity 
of motion required In the reproduction 
of visible signals by means of the elec- 
tric telescope The time admissible for 
giving a signal may hero amount to only 
a tew millionths of a sCcohd 

The electric telescope here shown Is, 
of course, not to be considered as the 
Anal Bolutlon of the problem. The In- 
ventor has already found It necessary to 
Introduce some Improvemente; and there 
are still certain obstacles to be overcome 
This will be underetood by all who have 
had to do with electric teleacopy, and 
who therefore know what dlfflculties 
stand in the way of a solution of this 
problem. Nevertheless, In view of the 
giant strides which physics has made in 
the Investigation of electric and optical 
phenomena, and of the aid afforded by 
the refined Instruments which science 
has given us, there can be no doubt that 
the Bolutlon of the problem Is near at 
band 

It is not necessary to emphasise In 
great detail the importance of electric 
telescopy. Apart from the fact that it 
allows us to see through obstacles and 
to span any distance, as though we 
viewed things with our own eyes, new 
possibilities are opened of seeing that 
which no human eye has yet perceived 
By fitting this electric eye with a strong 
electric lamp and sinking both together 
to the depths of the sea. we shall be able 
to systematically explore the ocean bed. 
It Is difficult to eay what Innumerable 
scientific and material treasures are 
hidden In the unknown portions of our 
globe. Such an apparatus can also be 
employed for researches concerning the 
crust of the earth by letting it down into 
a voldhntc crater, into chasms and 
crevices of mountains, or to the bottom 
of deep artesian wells Electric eyes 
will most probably be employed on light- 
houses and at military posts With the 
help of this eye the commander of an 
army or of a fleet, working with the aid 
of an airship, will be able to observe 
the movements of an army or fleet And 
finally, this Invention can be of^ great 
service In the industries by enabling the 
engineer or superintendent to Inspect his 
plants, shops, and other InaUllattons 
from his desk or oflloe. In fact the pos- 
sibilities presented to ouy minds wre ap- 
^rently Inexhaustible. > 


rMflHS vw WIo eg 

Honow-bali Gm Mnfler.-~Our atten- 
tion baa been drawn to a very ragm^ 
table error In an article and Illustration 
which appeared on pagee 86, 08 of onr 
Isaue of January asth, a form of gun 
muffler Invented by Mr G. F. Childress 
being erroneously ascribed to Mr. Ifoxlm. 
We are anxious to oorreet this ifllshap 


Btuslpsn FlOi a flliM, 
larrgntsd to slide over 

la a sifting foot tBMde 'of srlys. [ritiimg 

siftiac foot is eMumohld 'to'g minlag 
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HoUow4Mdlgiia mufller. 

and to give credit for this invention to 
the rightful owner. The following Is a 
somewhat more detailed deaorlptfon of 
the Childress guu-sllenoer than waa 
given In our earlier publication. As 
shown in the accompanying diagram 
(which la reproduced from the drawing 
of United States patent 863,948, Issusd 
to 0. F Childress on April 6th, 1810), 
there Is attached to the nosxle of the 
gun a prolongation or cylindrical case, 
containing a number of hollow baRs. 
Each ball is traversed by a perforation 
normally placed In alinement with the 
bore of the gun, and serving for the 
passage of the bullet. The ball Is made 
of two halves, each approximately hemi- 
spherical in shape, and strengthened by 
a median rib or septum lying In a verti- 
cal diametral plane The function of 
this Is to prevent the ball from being 
crushed by the force of the blast at the 
explosion. Each ball is held in place by 
two annular shoulders running around 
the Inner wail of the mnffler case The 
gases, oe they sweep out from the ex- 
plosion chamber, are caught In the 
series of hollow balls, and thrown 
thereby Into rapid eddying motion, this 
action being also aided by the median 
partition within the ball. In this way 
the pressure of the gases,' as they leave 
the noule of the gun. is reduced some- 
what gradually, their energy being dissi- 
pated through the eddying motion pro- 
duced by the sudden discharge. 

Avtomatic Poultry Duster. ^Realizing 
that dust will kill lice, fowls will avail 
themselves of every opportunity to dust 
themselves thoroughly. However, It Is 
dllRcult for the fowls to apply tbs dust to 
their backs. tVhen the dusting of fowls 
Is done by an Operator, the dust is quite 
liable to be taken up Into the lungs, re- 


ImenloiM flow aiftcr. 


tension on the handle of the flour sifter 
so that when the flour sifter Is grasped 
[In the hand the sifting toot may be 
I swung from side to side by merely grli^- 
plng and releasing the spring section oiF 
the handle. 

Ruanar Attsehmoat for WhoelbanwwB. | 
—An inventor who baits from the North- ! 
west has found it expedient to remove 
the wheel from his wheelbarrow In wio- 
ter time and to auhatttute In Ita piaoe a 




sled runner. The runner Is formed with 
a croBspieoe which fits between the ban 
of the wheelbarrow and la attached 
thereto by the axis rod of the wheel- 
barrow. As no special adjudtments are 
necessary, the runner BMy be removed 
at a moment’s notice and replaced with 
the ordinary wheel. 

Combiacd Ironing Board, Step Ladder, 
sad Glotkos Rack.— The city home Is be- 
coming so small that any device which 
combines the advantages of a number of 
aeporate articles should be hailed with 
delight by the householder. The ac- 
companying Illustration shows a house- 
hold utility wnich serves three purposes. 
If arranged as shown in the drawing It 
may be used as an ironing board. The 
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AntoRUtic poultry duator. 

suiting in discomfort, if not actual In- 
jury. For this reason an Inventor has 
devised a scheme whereby a fowl can 
dust its own back. It contlsts of a ro- 
ceptacle formed with a perforated bot- 
tom from which a number of rocker 
arms project. As the fowl pasaes be- 
neath the reservoir It comes against 
these rocker arms and in lifting them 
causes the dust to be sifted down upon 
Its back. I 

Flour Sifter. —An inventor has reosntfcr 
devised a flour sifter which may hs op-, 
ersted In one hand,, oo that the cook may ' 
sift flour into the batter, while at the| 
same <tlme stirring it with the other i 
hand. The flour sUtsr ooniMi at thh 


Inmiag board, atapMfleraUd 
dotlMsfadt. 

Ironing board, however, forms the back 
support of a step < ladder, and when the 
diVfce is set upon its feet It serves thla 
purpose. Furtbermers the devles Is pro- 
vided with a pair of folding anna which 
may be extended to aupport olothea. 
'When ueed as an Ironing ^ard the de- 
vice ffluft be used in oonneetilsa with a 
uble, the top step of tlw stall ladder 
resting on the surface of the tuMa, the 
end of the ironing beard hAw OMigtat 
under the edge of the table top. 

Ferdfauad X RoellMr. ■ maOhS^I ea-i 
gineer, who died at Ms’ homa .1*' Brook- 
lyn on March 16th. wag B(e .;'»Mt«Btor; 
hnd patentee of a Klt«i(F twMF In 
1861, which le etui Herd- 

ly a year haa passed Ahee thpA la 'Fbieh 
bis name hee not gppMltsfl |h t|le Fnteat 
OOce Receed. Og« Itl Ial4 4gmmtJoas 
- wss for a car'hi.iiiKinAi B«a ^flah ai« tgghs- ; 
ported. It aB''ia.^ 

veator whose ''gAlWIiA; AWP’’, * 
-period and wheat .fttfAftNaMi Tfntlf-j 

Istqod thniast ' '| 


QjMVie. ha« hpeg 
othera, to a stftt 
Court A the 

Daniel J. Sully, at ehe' 'Ana 
the Cotto* Kig*. mm 
oonneothin. with a' dottaa dth.:^ 
tlon A a wAPknowa WMBIgflAt hh. 
veator, Mr. 'flnuafti CorahAl, M 
involved. Oamagto to the etwhiit A one 
and onedudf mlUtaB deUaes aro elalmad. 

Charha B. HttohAL-Mr. telsa «. 
MltohAl, Who was Oommlsaloaer A 
Patent! in 1888-81. fluriag PraAdent 
Han-isoUh adminiitnittan, died Oh iot' 
urday, March 18th. Mil, ai-ltio ♦Apo M 
New Britain, cmuHMtteat Mr. WtohaU 
was a native A OomwAioat, hknag been 
born la that State at BrUloL' After 
graduating from Brown ChivuvAtF, he 
Ottended the law si*ool «t AMnFr MAr 
Torti, gradOgtlSf tfr MCt -Wfl MUSS 
patent law. - In the |w Wipa 

ImmediatAy preceded te OOtetolaoMBer 
by Begton 1. HhB, and Atedeedefl by 
Winiam B. Siroonde, and it is doubtful 
; if toere ever waa to Am history of the 
Patsnt Oflloe a ancoeoAen A Mm abler 
men. As Oommlaotoner. Mr. MltAmll 
showed an ability which put him wAl up 
In the ranks of dlstlngulihAI imat taw- 
yers who have dited that Mgh ABim, 
brinAng to the poAAon an astenAve ex- 
perience In patent msttera which proved 
of great asstatanoe to him tn Us eon- 
duet of the Offlce. 

bvuidlgatlaii of the Btongr BoteM Ap* 

; pHeaUme.— Testimony ta now imIm 
taken before Hon. C. 0. BilHW, Btest 
AaAstent OomtAestoaer A Fatettta, In the 
tnveAlgutim dtreetod to be made hy the 
'CornmtaAuim' A FMente A the charges 
of fraud In varloua appHeattesm Mr 
patent filed by JAin Allen Heany. The 
purpose of the Patent Otflee tavertlga- 
tlon la to determine tbe validity A cer- 
rain applications for patent for Aeetric 
lighting, and Oongreas puaed an appro- 
prtatiOD of several thousand dollars to 
cover expenses Incurred In tbe Investiga- 
tion, Including traveling expenses, sx- 
penses of witnesses, oost of copies of 
testimony and other eipenses Incident to 
tbe Investigation. Apart from Me im- 
portance of the Inventlona involved, tbe 
Investigation la Interesting and unique, 
as It la certainly the moet extensive, if 
not tbe only proceeding A its kind ever 
Instituted by the Patent Oflloe. 

The Dental Drill A Mu Futam.— Tbe 
writer of tbla note la nAMer eieetrtdan 
nor dentist, but la common wlM moA A 
the laity he has spent many hours tn a 
dentist’s chair and baa nAtced him use 
the dental drill driven from a suspended 
electric mAor by means of a flexible shaft 
to the tVM end of which Me dental tool to 
connected. This la a big adyanoe aver 
tbe foot-operated drill acme A us Ader 
onec remember; but to it too much . to 
hope, or even predict, that wUb, Me pro- 
greaa bAng made with otorage battostos, 
the dental drill of Me near future may, be 
cmaaAputed from the eerpentlne flexible 
ehAt end carry wlMla ItsAt the Aeo- 
tridty and motor, and be reAiarged from 
time to time, when laid down temporarily, 
from a aultable source of supAf. 

Some Legal DedsleM.-’-^e dedAons 
handed down by the H S. Court of Ap- 
peals tor Me Dtotrtot of Cotumbto on 
March 7 IttdudA Aina pktent appaals 
•from tha eomiplsAaaer A patents, aB A 
which wars In oimtestod caass aad Me de- 
ctoione of the Pi^t Ofltoe wen iwvairaed 
in five out' of the nine oases. ,0blA XAi- 
ties fltaepltertd bad eight of Me Miet>hd 
reversed the FWAft OOoe N^fii|i^Jft#ve 
out A Me Afllhi osaes, white Idr. Jppttoe 
yen Crodet' iiafl' one A the 'glilt A-" 
Armed, Me , > 


^oMi M- 
'imli;'* .t«d joiat! 

viiiit#i.«li im» IB jvtm, 

« 'liiopi^Bd iilov and fan. | 
BMWtnietim n- 
,'00':m m Tbtt ta ■»«« boUow 

i»'. «iMiltttt«te a eaamm bore, 
i imt liblb at its roar ai^ it U 
, «d<TBraM as uttrlivalsd as a meaas of d«- 
fMi|||»^lii l«ptfHnc Sarprises and stlrm- 
Ullil|»^ itttlae&s, as It eaa bo hBinetllately 
M)(M 1 ||M Into action fay dlsoncMins the 
ISgfa^ and "tn tunes of danger may be 
ased In the Held, ready efaarged vltfa lu 
deadly mtsallea at ball or grape.” The 
ilfailpe Is deoortbed as serrlng to anchor 
firmly in the ground and resisting re. 
nail, and the handles as furnishing means 
of ddWng direction to the gun. 

'''CsaSMilasleder’s tUport— ^ Commls- 
Sioner of Patents has transmitted fals re- 
pert for tiie flseal year 19ia to the Secre- 
tary of the Interior. Tfae printed copies 
have not yet been issued, but It is under- 
stood Its principal recommendation Is for 
now and larger Quarters for the patent 
odtoa, a subject dear to tba hearts of sll 
imerested In the tnyantlng pObllo. 

Legal Noteg | 

Patsot AMoab sad Um tinitod States 
CamaMTSs Coart.— According to per- 
slatent rumora there <a conaidersble 
prospect of the vesting of Jurisdiction of 
patent appeals In the newly organised 
ITBlted States Commerce Court. This 
irould avoid the neceesity of a new Court 
of Patent Appeale as provided , for In a 
hill before the last Congress and would 
permit appeals from the United States 
Olrcttlt Courts, or what will, after neat 
January, be the United States District 
OOdH, dirootly to the Commerce Court, 
ea Vraahtngton etty. At least one mem- 
bsr. Judge Arohbold, of the Commerce 
Court has had a large experience In the 
fUdletal detarmlnstlon of patent causes, 
and there la reason to believe the court 
would welcome the enisrglement of Ite 
scope In the manner above Indicated. 

The CkartNaae Caea-Mr. PhlUp 
Hauro, the well-known patent attorney, 
who, until recently, wsa abroad, visited 
Washington during the middle of March 
eapeelally tor the purpoae of arguing the 
celebrated Chartreuse case before the 
Supreme Court. Mr. Mauro repreaented 
She French Carthualan monks, Mr. A. L. 
Pincoffs of New York appearing for the 
other aide. 

IMpUne Delinas as a Patent Uwyer. 
— A case argued before one of the trib- 
unals of the Patent Office, and In which 
Mr. Delphlne Delmas, at one time Harry 
Thaw's attorney, was opposed to Mr. 
Frederick P. Fish, tfae prominent Boston 
patent lawyer, recalled the fact that the 
writer once saw Roaooe Conkllng and 
Itobert O. Ingarsoll leaving the Patent 
Commissioner’s room after a hearing at 
• time whan thoae dlstlngutahed lawyers 
were engaged In active practice. 

' CesI of Aaatgwmsmi.— The recording 
of aaaignmenta of intereet in patents la 
MSttetlmea an extremely expensive piece 
of business for the Patent Office. An ex- 
alte of this is tound in an assignment 
Moentlr put on record in oonneetlon 
with the eppsolldatlon of two largo com- 
panlsa. Wule the aaaignment only con- 
tained 14.400 words, which formed the 
baala of the recording fee. it affected 
1.041 patents, «r about one patent to 
WMh tblrteen and one-half of the 
fwalgmaeot. The fee paid Mr recoct 
Mg wee sixteen (|10) dollars. The ree- 
oM shews Mat the labor at praparing 
,1^ deod Mr record, dlgestlfig tt, mto- 
Tif. recording And camparMg nMwaary 
ilA ppreadMg the deed oa ithe record, 
meacured M ene etark'o ttaie, 171 
sfittAI to 14 days and t bwro, 
obOTged Mr At fiO oom* pw hour, 
mm rate charged by the Patent fMfiee Mr 
iMMStanee In emmeotlon with ithb rnr 

Haws. • the .AMOwt ,, 

v;" A>|a;4hA mm 'Mr ttsiiMiyibA 


BMOurTU PAxniTU ivnimon. 

Theer coiamn* er* epea to «M petonteoi, The 
SothwK arc learned by tpeclal airansaaiMlt 
Witt the Inventora. Terinf on appUcation to the 
Adverttalnc liepartnumt o( tte Bciaiinric 


or oeaeml inioreM, 

horse: ovekBiior.— c. a. cosoTsa, ns 
Water Street, Newburgh, N T. Tbla Invention 
refera to hotae overaboea. Intended malnljr tor 
the prevention of allpplng In Inatanvea where 
tt* bonte la need temporarlljr in auuie rola- 
tlona where extraordinary precautlona are re- 
quired to prevent slipping. More partleularly 


Pertainlaa to ApparnL 

F. AMDsaaoM, Now tork, and 0. 
W. BucuANiH, Feekafclll, N. Y. Tho aim In this 
Invention la to provide a tub« moM oapedaily 
deUgned for use as a stiffener In oaps and like 
srttcles, or M a protector for neatlag bata and 
for other purposes, the tube beUtg exceedingly 
Ilglit and flexible to permit of readily bending 
It Into curved shape to conform to the shape of 
the article on which the tube U used at the 


meetrlcal Davieee. 

BOSBnTB.— D, NIAI.IS, miton, N Y. The 
fllauent of the tungsten (electric) lamp la of 
Such delicate nature that It can withstand little 
tbock, and to Increase the life of the lamp the 
present device la devtaed, having for Its pur- 
pose In addition tn providing a yielding sup- 
port, to eliminate the possibility of the conduct- 
ors contacting with the fastening screws, and 
to make It unnecessary to remove the cap of 
the roaetto In applying or removing these . 
screws, 

LOCKING DKVICR FOR TELEPHONES.— , 
W A. SOLRS, New Tork. N. Y. The device la , 
arranged to lock the switch lever or supporting . 
hook for the receiver In' place to prevent uo- , 
authorised persoua from making use of the , 
telephone. Ffjr this iilirpose, nae Is made of a | 
braro engaging the telephone support and the , 
switch lever, and a lock for holding the brace , 
against removal from the switch lever 

SIGNAL LOfK.— H. Blawx. New York. N. , 
Y. The object hern la to prodttre a latch or , 
lock which may be nised as to auxiliary at- , 
tachment tor a window or door, and which ^ 
will normally operate to leave the door or . 
window unlocked, but when an attempt Is , 
made to open the door or window, the device 
operates to lock tlie door against being eom- 
idetely opened and at the same time it closes 
a ctrenlt so that an alarm, such as an elcctrte 
bell, will bo rung. 

or inl^oat lo Parmaiw. 

COMBINED ^OR AND RAKE.— HnuiRkT L. 
IfcKiBBiTt. Olayltn, Mo. The Invention lllus 
trated herewith provides a conibtnatlon tool 
having e rake rasasber on one side thereof and 
a ho« memlH-r on the other, each of aatd parts 



BOBBX OVXBSUOE VOk PRBVBNTINO SLimsO. 

stated, the Invention Illustrated provides two 
pistes to be fitted upon the under side of the 
foot, which may l>e already provided with a 
shoe, these pinles being adjustable relatlvelv 
to each other for fert of different alzea, and 
being held In poaltlon by aid of strapa ami 
wire links. Canvas calks may he provided bn 
aubatttutca for the plates Just lueutloued. 

TWO PART BOTTLE —Edwasd N. Brki 
TONO, Marquette, Mloh. The Inventor provides 
a bottle made lu halvea, which are detschablv 
connected togetber by aid of a apriug-itrap and 
are easily taken apart lo order to Im eloaned 
The Improvement pictured In the engravlue 
eomprehends a Ixittlc made In halves, one pro 


enabling a person to move forward uo a lake, 
river or other body of water, and arranged for 
coavenlent atiaehinent to the foot, and having 
sufllctent buoyancy to proja-rly support the- 
user on the water and to enable the user tt 
rapidly glide over the surface of the water 
without danger of sliding backward 

HORSRBUUK CALK— J. P. VAN WvCK, 
Hudson, N y . Dee d . A B. Van WifX and A. 
P Van Wyck, Kxi'cutrlees The Invontlon re- 
sides prlmarllv In the mode of applying the 
calk to the shoe, tbla Is'lng effected tn a way 
to cauee the natural pull uu the calk by the 
horae, tending to aeparato the calk from the 
shoe, to force the calk hard against the under 
side or tread of tbe sIuh', whereby the calk Is 
not only wedged to place but la afforded a firm 


tug of a furnace or other rci-cptsclc i 
continuous preclpltntlou therein of r 
ceoiia material In gaseous form, and t 
tlnuous supply to said material, of stt 
air. In order to form the combuatlble ga 
POBTABLK HEATER.- -Frank B 
and Jamkr L. Wai.k«r, Wharton, Texai 
I invention Is designed for beating WR 





iHdler and other purpoaea, or tor use ai 
cooUng stove In camping. It baa In vlet 
heater bavtag all tbe caseatlala fur heal 
water, cooking, etc., tneludlng a flask for 
fuel, a veasel tor bolding tho water or food, 
an extra eup or recoptaele, oil adapted to 
within and be Incased by tbe body or ol 
Jacket of tbe beater when tbe beater Is c 
plelely assembled. Tbe body or Jacket la 
right and tubular and has a handle as she 
tn the cngravlug, by which tt can be mo 


Honwbold VtlllUoa. 

TWO PART BOTTLE TOHTABLE IIKATING APPABATHB.— 

IlRNBV (’ Stobt, Mount Kidney, Va. This 
vldod with a tongue and the opposite one with p,„iable. and Inexpensive appa- 

B groove lnt.> whi.h said tongue fits, the halves „tuB Is adspU-d tor convenient attactamont to 
being provided with grooves sod being con- „ table leaf or ledge, or lo s vertical 

nt'cted together by o strap of spring metal jup use In supporting receptacles for 

practh-ally cnclri-llng the entire bottle and ugut^g or aollda n-qulrtng to be heated The 
rcRtIng In the groove, tho strap having a clasp feature and shown In the view la a 

y connecting Ha ends together hinged shelf or tray formed of s circular plate 
CoWBLL, New York, N Y. Tn or frame with a lateral ctti'uslon binged to 


being capable of being folded back while tbe 
other la In use. By a novel foctu of raecbaolsm 
iMitb parta may lie operated slmuluneously, one 
part coming Into operative position while tbe 
otter Is folded back out df operative position 
Tho relatively movable parts by which the 
Olieratlons are effected are operated by a 
handle. 

SEED TESTING CABrNBT.— B. H. Adahr 
and W C. Adams, Decorah, Iowa. The object 
of this invention is to provtde a device for teat- 
log corn and otter ae^ whereby the seed can 
be tested so as to detsriains which of the 
MSds are good and which an unprofitable for 
uae. It conslita of a oablnst provided with 
removable drawers or trays having foramlnons 
bottoms supporting an absorbed or blbuloas 
pad on wbleb the sends are ptaead, and hsatlng 
apparfitua at tbs bottom of tba oabtust 

rATTLE ffrANCHlON.’-*C. O. Ba*w«. 
BrilHon, WIs. This invsnHnn U an improve- 
ment In cattle atanchlona asA'haa tor an ob- 
ject amonX ottera to provide a ttovsl con- 
•tfmetion of stanchion wherein the stanchion 
vifU be leeksd or held In poaWou after tbs 
a«N> bM entered her bead wimn the device 
ts mma. dad wHl ba tree to turn when tte 
now hiM Mr Mud Joeked in tbe itaacbloa. 


GATE — B CoWBLL, New York, N Y, Tn or frame with a IntersI etienalon binged to 
tbla ease use la made of a frame, pceferablv 
adaptiNl to awing on a post and having an 
extensible balBe mounted thereon, adjuatable ' 

rollers lielng ronnected with the baffle to nor- ' 

many adjust tbe same after the baffle baa 

been extended, and tte lower aide of the frame “fl) 

being preferably padded tt ease the force of t W 

Impart of the runaway against the gate. I T 

CURRENT MGTGU - L GtirNN. Seattle, ^ 

Wash. One of tte chief objects of the Inven- 
tion la to pi-ovlde a motor adapted tt project r”! 

peddles Into the water sutomatlrslly and to a 

certain required depth so as to utilise In s ' "“^N. 

mazliDum degree the foree or power of tbe A \ 

vtatsr current, and tt mdure to a minimum tte J 

frletlon of the revolving portion of the appar- • mSm ' S 

atus. I 

FITTING STAND FOB OPTICIANK -.1. f \ | 

FaiBMwiNDBB, Now Y'ork, N. Y. ne intention \ J I 

of tbla Improvement la to prudure a stand for j 1 

flttlog cuatomers’ glaasi'a, having a mirror \"|( it * 

and an eyeglaaa rase dlaimscd opposite to eaeb IJi M 

I other and arranged so that sitter tta mirror i-' -il 

or the eyeglass esse esn be swung around Into " ~TT“ 

any position desired or folded when not In nae. 

BTEAM TRAP— c. A. Dunham. Marshall- " '^1 

town, Iowa. The Invention refers tt certain 
Improvements tn theniiustatlc steam traps, and 

mors particularly to tte construction of toe PORTABLE bkatino apparatus. 

thermostatic device, tte means for aupiiortinf 

the same, and the meaus for preventing leak- the crane. The (ra.v Is held in horlxontal posl- 
oge from tbe essing around tte device. All tion and supports r coffee pot as shown, or 
features am equally applicable to otter forma other reccpuele fur lliiiild or solid to be 
of steam traps, drain trapa, drain valves, air heated, the same being supported over tbe 
vaivea and other tfaermaatatlr regulators tn lamp. In place of which of course a gas flame 
which a ttermoatatlc disk la employed. may be emploviN] 

WATER 8HOE.~K HRLLMaj™, New York, BAKING AUI’AHATnS — C. F HAkTMANN. 
N. Y. The object here la to ptorlQe n shoe for New York, N. Y. Thli Inventlan relates to 




nppnnitos tor __ 

otiK'r urtlrle* troiu ■nltably tormliig WKtlon* 
Ilf imstry or the like, and relato* room pae- 
tliiiltirlv tn appamtu* roniprlotnc a pan, and 
B ri'iiiovaiiU' inember aanoelatod therewith and 
ImOnK nil'll »H tor dividing a layer of dough In 
(hi Iiaii Iind for iimlntalnlng the dough agalnat 
iiialfiirinatloD, due to lipreading while baking. 

I>in; ('l,KANKn-- W OoMw* and M. McU 
Ki.iii Waterbury, Conn Tbl« Invention hai 
III view a (leaner for waate plpea ot glnka, 
wHHli trava, ell'., that have beeuma rhoked. It 
liiiH a tubular handle throngh which the clvan- 
ln« iiieiiiber pnaoes and la adapted to extend 
to either aide thereof, tho handle having an 
elective apring clamping dnvlcn for aerUflng 
It In adjuated poaltlon at aiibatantlally any 
point along the length of the cleaner. 

COVKll A’lTAi’IIMENT.— T. MoCajub, Home- 
Mteod, J’n. For the purpoat' of automatically 
lifting the covera olf of kettleg and like 
aela without aollittg or Injuring the flngera 
Inventor provldea a bearing with a lever 
mounted thereon, auld bearing being adapted 
to be attached to a veaael and the lever to 
gage the cover of tho venael hy the knob, 
(liver being adapted to he diarngaged from 
the vepnel when the ball of the 


MAt UlNK FOH FILLING BltUBUKfl — O. 
B lloovaK and M ('nnav, Kllloen, Texta. In 
the prew'nt patent the Invention la an Im- 
provement In machlnea for lllling brnahea ; and 
the object la to provide a aluiple, rflielent ma- 
ehliie of the cliaracter ato-clfled which will ho 
eapeelnlly adapted for filling with brlatlca, 
bruMhen for clothea, hair or gina, and for aecur- 
Ing the hrlatlea In the article. 

COl'V HOLDElt— B F. Piiom, II. H. 
McUaNii. and N W, TllOMPaon, Uoro, Ore 
An Object of the Invention la to provide a 
copy holder In which the ropy may be held 
and f(Hl forwardly hy tho more act of operat- 
ing the typewriter machine. A farther object 
la to provide a device which may bo attached 
to nn ordinary typ«>writer or to a book type- 
writer, with almoat no change In Ita operating 
parta 

8TOI‘ MOTION FOH LOOMS.— W PoLhoeg 
and M S. Ijimo, Townbolm Factory. New 
Mllna, Ayr. Scotland Thta invention per- 
tiilna to game and other looma provided with 
renter wi‘ft fork atop-motlan raechinlani that 
It may be iioed with advantage where In auch 
liHima a ahuttle carrying two copa or plrna 
of weft la uaed, tho weft pnaaing out from 
oppnalte euda of the ahuttle ao that they Me 
one behind the other In the ahod. 

STtSPiniNQ GGAU — K Wnanni,, I'yrach 
Poit Oaraten, near Steyr. Anatrla-Bungary. 
Tbia Invention provldea a ateering gear for air- 
Bhtpa, dirigible ballnona and dying machine*, 
and pfoVldc* for turning the craft to right or 
left and up or down, or to perform any rea- 
■ona^le ('onipoottlon of movonionta, all by aid 
of two ateertng wheela diapoted one above the 
other and In eloae proximity, thcae wbeefi be- 
ing jonmaled upon an txia fixed relatively to 
the general framnwork of the machine. 

COIN IIANULINO APFARATPS — Atnia J. 
Nott, 4133 Perrier Street, New Orleana, I.a. 
The object of the Invention pictured In the en- 
graving I* to sort out (Hilna of varlou* alae* 
and dopoolt tho name alaed coin* In hoppera, 
each coin being antomatleally reglatered before 
paaaing Into the hopper, eo that a complete 
tally of the Individual alaed coin I* 



» purpoac, 

Inclined chutea having htitfii'a and provided with 
alldea having receiving hoppera at their enda 
for colne, aald hupiM-rM being ao arranged bb to 
receive eotna of eliuilnr Blac (uily, and mean* 
for reglaterlng the niimb('r of colna In the 
hopper, and fflr Vibratibg thp rliutee to facili- 
tate the movement of coliiN down the chutea. 

AIK lAlTK. — W n FUAHvaTT, New York, 
N. y. llio aim of tbIa liiipruv(niient la 
duce an air lock tho doora of which 
operated conveniently from the interior of the 
lock, the conatructlim l>elng auch ax will 
able a groat force to lie applied to tbe doora 
In opening or abntting thmu. giving 
ruoni and preventing aeddanU which uaually 
occur with tho awtoglag type of ' 

ATRSBIP.— d. O. aaoaKMNx, Drtftwoodrl 
Pa. The purpoae of the Inventor la to provide [ 
a olmplr, etrottg, and mMhanf 
ahip, which can be propettet 
the wind, which oan be ntnnd «f, tewaSred In 


ative poaltlon wltbont ioMi or _ 

alectinf mechaataita; proridei mnaiM to 
note coin* ot amaller ala* «nd 
weight than the oota doalgaad for opemtlng th«! 

Ing mechaniau; provld** nM«ng for vary- 
ing the balancing weight : and provldao mean* 
tor preventing nccldental dopgllt of light 
weight calna, 

FLTINQ MACtllNS.— B. Miicbill, tM. 
1*801, MIon. Thia Invention relate* parttcu- 
larly to moan* for antomatliially maintaining 
the eqalllbrlum ot the machine, withont the 
necoaalty ot any pbyalcal or mental eVort 
tho part of tbe opetatoc. A farther object la 
to provide an antomatle eqnlUbrtum (nmtrol, 
fur manlpalatiag plaaei or portion* of plane* 
operated by a pendulum member. 

TENDING CABINET.— Micb A nt, B. Haumt, 
SSanravllle, Ohio. The aceompnoylng ongrav- 
lug Hhowa a caUnat from which may be de- 
ll vi'red accurately and cortatuly the OMterial to 
bo weighed I and other prhxdpal obje^ of the 
Invention are ; To provide a delivery el 
and Back holding acalea tray adapted to 



VIENDINO CABINET. 


commodate aacka of ^liferent 
provide a bln for holding tbe matortnl to ho 
handled and agitating devleea mounted 
for delivering the material In tho path of th(! 
cbiito prevlonaly mentioned; and to provide a 
cabinet adopted to contain aacka and acceo- 
aorlci for receiving and packing the good* be- 
ing handled. 

WEAVING IiOOM.~a B. Lvvi, 27 Rue dn 
all, Parla, Franc*. ThIa inventtem haa refer- 
ice to a double abeddlng motion for weaving 
oma, with aut<nnatlc matntenance of the open 
ah(<d, by an automatic device for booking andi 
unhooking a aimple 


Rallwayn and Their Ac e eunorlea 

CEMENT AND STEEL RAILROAD TIE.— 
W. J. Dour, Lamar, Ho In thta caae the in- 
vention haa for an object, among othero, 
provide a novel conatmctlon of reinforced c 
Crete railroad tie. The tie may IM made of tbej 
naoal or any deaired length and the tlo* beliig 
alike ai to concrete body and relnfordug frame, 
may be aubatttutod One for the other whei 
for any reaaon one tib becomea broken or other- 1 
wlae Impelrad. 

ATTACHMENT FOR DIAPHRAGM FACE 
PLATES.— V. Labaoib, Dallaa, Texas. Tbia 
attachment is for uae on veatibnied passenger 
cars, and the object of the Inventor fa to pro- 
vide auxiliary wing* which have s^toS por- 
tlona, and are oeenred to the rear facw at the 
Iter edge of face plate* auch aa are How In 
le to close any opening caused by lateral 
ovcinent of one of the taco platoa relatively 
the other when rounding a curve. 
AUTOMATIC CHECK VALVE FOR TRAIN 
PIPE COUI-LINOS.— Jamb* C. KapHna, New 
rumborland, Pa This improvement provM( 

■( valve which, when the train 1* coupled, 
will bo bold away from Iti seat an as to permit 
the passage of air Into the train jdpe. 


which. If tho main coupling abonld break nnd 
the pipe coupling should tall apart, wonid pe- 
aent ao aa to prevent the sudden dlaokorge of 
air from tbe train plpea and the auddan set- 
ting ot tho brnluM. 

ss>aTsr«iasSr st&'s 


conSnad to hnMhmiM. M»ft nOMp nW itlP W l 

*My iMtter to PISM in n ahnp urtMtMf mhWI 
enlnaity or dealgn that will nttmot « ' 

It to qujte nnother mattar to Unfet th« «Mow 
n "allent aotoaman’* thni TIU bring |Mitnm«g* 
to the proprietor. The Ttltaf hun •ndanvoygd 
to keep the more Impartkilt purpona to tbg 
for*. Baveral ot the UluatMtlonn ahoar prtot- 
wtoaiag daalgns. Others spaelnllM nn tneh 
goods an ntckel-platod vrawi llaMag tackle, 
tools and sporting goods. Still otbera ahow 
attmetlva drossinga (or Chrtotmaa, New Toar’i 
and Tbankagiving, while a Waoblngtoa’n Birth- 
day display utUtoea the eploode ot the boy and 
tbe cherry tree to 
The nmnual will be partloularly helpful to re- 
tail dealera la the smaller towns who are soma- 
tlmes at a lorn to know Just how to dreai their 
windows to tbe beat advantage. 

Thk Foundations or AtTUNAn CmaBNT 
Tbhoby. By C. V. Dryadnlo. D.Bo. 
tLond.), M.I.B.B!. New york; Lon#- 
mans, Oreen ft Oo., 1910. Svo.; SOO 
pp.; 190 illugtrations. Prion, |1.B0 s«t.| 

The onthoT endeavors to Impart a knewtoSg* 
of hla aabjaet by the use of aUnpl* meehnwlenl 
analogies. While admltHng IS* ganarnl ns* hr 
teachers of mechanical lllnstnltiottt of tb«] 
theory, be beUevea that this to tb* Brat attempt 
> a coaiplate and logical expoMUon of It 
use ot a mechanical baola. This method 
reduces the matheinatteal work to a minimum, 
bolds the attention ot tbe atadent, and glvM 
valuable physical conoeptloB of proeemM j 
eaulu. Very nlmple nppnrntna la inf- 
nctent for laboratory work. The author hnaj 
used the method for flee year* In hla lectures 
before the Northampton Institute. Indeed, the] 
here presented to a edewnf of tbe 
theoretical portion of that conrae. 

BLioTmoAL Pocket Book and Diabt. Lon- 
don: Tecbnicnl PubUablni Company, 
Limited, 1911. 667 pp.; Uhistmted. 
Price, cloth, BO oentn net; leather, 75 
cents net. 

Tliis stocky little nnnnal has been bienght 
[down to date, and new matter haa been intre- 
duced on tbe variona rotary-convertor eqnaliser | 
ayatema ; on balancers and booatm ; pn nwtel- 
lie piamegt kunpa. and on Bdtood fjnipgg 
cell. Altosetber n large fund of infarmntlon 
to compreaoed between Its pevers, and n fen 
tore ot its make-op to the aectlon ot blank 
the back, ruled as e dolly record. 
SKEHArENUAU. Von F. W. Otto Bchulie. 
Band 1. Allgemelne Anordnung der 
SeebAfen. Mit 248 textabMldungen. 
Berlin; Wilhelm Bmet A Bohn, 1911. 
8to. ; 369 pp. 

This work on barbora to, so far a* it goes, 
enUgbtenlng and thorough. A second volaine 
will Issue under the sub-title “Anabau und 
Austottnng dcr SeebHfen." Tbe varying type* 
dealt with according to their 
main uaes, whether primarily naval bases, com-' 
merdal porta, dablog harbor*, or refuges In 
of atorm. Alao according to location, 
witoln rivers or at the river mouth, Island, 
haveus, or coast barbora; and In refarcacc to 
their formation, natural or artificial. liana I 
and maps of tbe most noteworthy barbora of{ 
tbe world are Included, and apace to given to 
the varlou* arrangements of wharves and slips. 
Enoinebbino or To-Dat. By Tboman W. 
Cofbtn. Pbliadnlphta: J. B. Uppln- 
cott Company, 1911. 8vo.; 867 pp.; 
89 lliustratlona and diagrama. Prloe, i 
f 1.50 net. 

The man who nllowa tbe title of this voinme ' 
to deter him from reading it, becanas be knowa I 
nothing of engineering, is uneoasetonaly fora- 1 
ante to gay that this 
popular expbaitloa nf well-known but little- 
understood device* to' jnat what many of ns 
have been wnltlng for. Those of us who have] 
ot our own IpwtnaM 
In the presence of n steam-engine sboald ex- 
amine for * mlontc tbe fail-page drawing ta- 
tIUed "ttve Soul ot the Stonm-Bngtan," In 
rblcb n cylinder to rapreneoted an If trana-l 
parent, time enabling as to 
place within Hs walls. Tl 
similarly explained by 


Illustration, and this rimpUclty tad otoaraew 
to carried through tbe entire range of oubjocto, 
from tbe making of big gnno to snbmariM div- 
ing ; from tho trolley-car to w 
running water to tbe rallwsy. 

OAn-ENdiNB DanioN. By ID, J. BtoddaSd. 
Detroit; Parkor * BartSB. 4to.; 
pp. Prioo, f 1. 

The pamphlet starts wfth 

It dtorankM 



ST 

toSsa oan lor tito 00^ oy.'liy nnnjM .M 
ndarises iwd it lant todsra nxpaitoo to a 

That «M ondeA <h gow na i ttin am ttr 
tmm mratiag tbme sStliindtHtt^ 

any Mokor or ahlfpetr wfll admit; (Miifi sm 
feetive oif mutilatod patki of k HMakRO'Sdvo # 
IMI repeatad, eatolhag drtgy that akt SHm- 
qneatly reralto la tags to twyw ^ Mllmr- 
PrlcM decline a fradtlaB of i eet^i dSR tlin 
opportunity of ndviataSadan naif ptmtoa toMtoto 
the amended meoMgo wa he dedlph«K& nad itt 
ittatractieB* carried out. la oMapi«timglveB«an 
and acenracy thj Baoelalor Syttem alma to aim- 
pass any at praant la me. Ita om and a kalf 
billion pbnMw, covering stnpleg, qaaalitlea. 
numenla, mmoaiions, daten and ntoek grarkst 
of » 


tern of cheek to tunitohed by wMell the cor* 
icetlon ot raiitllBted woidn to la most naoa 
poOalbto withont reaortlng to npotltiou and Ha 
attondnnt delay. Deoabaiy hns also ttOaa kopi 
weU ta miad by tho nntbor ot toe iyatem, 
which to eapnble nf taro appilcationo— that of 
toe onttanry vocabulary, praforabto for laUmd 
oervlce, and that of too condenoed code form, 
tbe scope and economy of which la pecnhariy 
ndaptad for tong-dtstaaco and traaoweeaaln 
onbUag. Tbto featnre providen means wberaby 
■ay tarn phrases nf a roasragn may bo randered 
la a tingle code-word. The trmiiient aaaeaalto 


SuGoanTED Rules roa RnoovaatXG Ooai, 
Mimes AriEa EkriJOdioRn and Fiasn. 
By W. B. Oartopth, M.I.C.HL. F.Q.S. 
New York: D. Taa Nootraad Go,. 
1910. ISmo.; 71 w. Prtoo. fLBO not 
Thera are few diraiten that hold ao mnah 
of potsallnl horror a* do thooe of toe coni 
mine. The Imm of life le apt to be heavy, aad 
the snperbnmab conditioae impoeed opi^ tot 


Rght Of toe Milliis of toe viathna, 
all are dement* anrchniiced with grief and trog- 
edr, , kU,FWin>lt Wmnglit n«d khowleflgo nhonM 
be brongnt to beat tp<« the naMUoratlon of tof 
conditions nttondJnd such dlraatora. Yhe notoor 


befors too ncrident, and those providing nileo 
for guidance after thn ncrident baa taken place, 
Tbe first part eonalders too appoiatasants, 
atoraa applinoeeo, vaatllatiob and the tralateg 
of men aeceeanry to eetabUob a state of pre- 
paredness. Tbs second part to grapbleally tn- 
terpnted by too uae Of an gduirablc plan of 
the AHoItn Fit, showtof toe dtornptloB Ot IfiSfi. 
Tbe plan la a large laoart upon linen, aad the 
fnlln of roof, toe bodtoa, etc-, am Indicated 
diagnmmntically and In colore. These rolsn, 
then unwritten, were applied to the recovery 
' the Altofta Fit and their snccess la that and 
later Instancee makes them worthy ot study 
with to* view of adapting them to tbe condi- 
tion* prevailing la onr own mines. 

OoNcanrE Wai,l Fomun. By A. A. Houck- 
ton. New York: Tbe Norman W, 
Henley Publlablns Compaay, 1910. 
62 pp.; Ilhutratod. Prlen, 60 ennu. 

This to No. 1 of n osrles ot eoncrato worker's 


of toe vnriom types of wall fbrnm, olampe, w 


walla Tbe automatic wall clamp, which ta 
clearly deecrtbed and lllnaUatsd, permits ot 
bonding without difflculty monolithic walla 
with a coatiBGomi air chamber. 

NcaBn Floom anp SioEWALsn. By A. 
A. Hottgbtoa. New Yofk: The No^^ 
nen W. Hdolny Pobltabltic 
«l VP.; lUnfitrattd. Prioe, 50 oeatii. 
riiM to No. a of too aerioo of moilwgnpba 
iEmIM kiadrad phhjscta nhd proceodg from too itod 
^«tost forma of fioon aad nidawnlka to too moot 
oraamantnl HM sCocta Tbora am tlmoiy wara- 
tots as to toe nMon for cemmun ddfeem la 
toe work. It to too antoerio omtB' toat too 


by too oimpioit aad mont taogpoBaiya mntoedi, 
add hto boot nsalta are ohtaiaod hr t|ii* wo 
of easily-mad* ttinlda of otrap-frop. ' 

Iaokbonb OP FiiMPEonvB Bsr T. tj; Itar* 
^ O' oiiit 

no ntodeat WlU .dad tola to • 


of piah m 



aaanmaoaeu 


HtTCtt'Ta 
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Ckuwified Aiftr&oMtt 

AdvoHMwiatMooaliiMalineMiMolnia. J 


It ao ohiRM tor tOki oorrloa* >■ ovavr oam tt It 
aoMMWf to irtTo tBo MMBor of tho laoolnr. 
WMoto BMMotMtaran Oo aot r ttooad prooipttr tM 
uaiait, ,0 laaoouo. ^ *1 
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Ti D.a 

WWt TO BMBI TBAEtr IN THI IfUt BfRAn 




UBiBAt. BOTAinr TBBMS to BonafiMtOrm 
to ,OMitL.ItItmatBa Mad UaMOa WordM, 
Miwtt. 

Itlt Kow, OMutaot orawti '1o> 

TOOmMAN wmi TlUi^OAt^imTOAXl^- 
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Tlw UidMlfai Gtwii lYiz 

(OtMImitd /rom 900* HU 
Wind hod ennblod him to maintain a! 
hlgb apeed. 

After a stop of abont a (matter of an 
hour for luncboon, Renaux reetarted at| 
12:07:37 P. M. In an hour and a <}uar> 
ter be reached Moullna An Immense 
crowd awaited him in the country theri^ 
about. He flew over the city at a height 
of lAOO feet and M. Senoniiue waved to 
the people that all was well. Following 
the valley of the Alller he soon reached 
Oannat (1:87 P. H.), and at 1.56 the 
biplane was above Rlom and almost at 
its destination. 

At Clermont-Ferrand, when the town 
clock Btruck two, the great crowd assem- 
bled about the cathedral and up In Ita 
spires gave a cheer as those at points of 
vantage were able to discern a grey 
Bpeek on the horlson. Plainer and more 
dlstlnot 11 grew, and larger and larger 
as It approached at a height of 1,600 ^ 
feet or more. Fourteen minutes later 
the biplane passed over the cathedral 
spires amid tumultuous applause, and, 
turning sharply, headed for the Puy de 
Dome, which was dimmed by a light fog. 
In IS minutes more It ascended some 
8,600 feet, circled about, and descended 
easily upon the spot prepared for it, 
which was only a few square yards In 
slse and was marked by wide red bands 
on the rooky ground. After a magnifl- 
rent vot plond, the biplane alighted easily 
and Renauz, stiff with the cold, was 
helped from his seat 

In describing his trip J1 Renauz said 
that soon after the start from Paris he 
suffered with a cold and ■*^*t** cramps in 
his stomach. So hard did he have to 
work at his controls to maintain equi- 
librium, and so badly did he feel, that 
when he reached Montargls he almost 
made up his mind to descend. Lnoklly. 
however, the fog dissipated and the 
weather improved, giving him new cour- 
age and causing him to keep on bis way 
His companion, who was busily engaged 
studying the map, encouraged him by 
nods of his head! Near Cosne they came 
upon the river IJolre, and for the rest 
of the Jonmey they followed this and 
the Alller, and had no difficulty In find- 
ing their way. Nevers was reached and 
the atop made for replenishment of fuel 
and for luneheon, on told above. Once 
more on his way Renauz had some 
doubts of his accomplishing the Journey 
in 614 hours' time, as he had bet his 
friends he would do if he hsd good lurk 
and good weather. He wondered If the, 
Puy de Dome would ever show Itself on 
the horlson. He was looking anxiously 
for the mountain and finally, at Oannat— 
88 miles away — ^he discovered It. He 
then began to climb from 8,300 to 6,900 
feet, mil mating that this height would 
be necessary in order to descend upon 
Ibe summit of the mountain. At Rlom 
he saw loom up In the dletance the spires 
of the cathedral which were bis last 
turning point. In less than ten minutes 
the machine was above Clermont, and 
he waa within ten minutes of his goal. 
He wondered If, like the unfortunate 
Chaves, he would pay with his life for 
the gigantic victory he had all but ac-! 
complished. He had been climbing con- 
tinuously and now found blmself at too 
high an elevation. At this moment he 
Was at Braque, at the fork of the roads 
which lead to Moreno and to Ceyeeat 
He descended again, little by little, as 
he apiHvwched the summit Finally, at 
just the right distance, he cut off the 
spark and glided magnificently to the 
summit of the famous Puy de Domn. 

The distance covered In the first stage 
of this flight, that Is, from St Cloud to 
Nevert, was about 14114 tnlles, while the 
balance of the journey to Clermont-Fer- 
rand and the Puy de Dome was 98H 
miles. The first half of the journey was 
covered at a higher speed on account of 
the wind, which was favorable. The Mat 
halt was covered at an average epeed of 
411/8 mliee an hour, the time in flight 
beitig 814 hours. The toUl elapted time 
wee 5 hours, 10 minutes, 46% Beeohds. 
Dei^uotlng the stop at NeViunI, Hie total 
Ume In flight was. 4 hows, M minutes, 
|84/li ■eopiidB, whf4h «orrsep(Hide to «n 
Wnemg e speed of 49% '»»•> An hohr— a 
vaMiftBihty hlfh'Bveiiwse otHililBrfag'^^ 
gfottont df ‘^llmhlttir that WUl f 
Idntffffk the trip, it win thu* seen 
LpiNM tTBB nobwa^lbhed with 


, Did you ever try to saw a piece 

of tough wood and think ytiu’d 
AAMdrrAbw struck iron? If you’d used a 

MAsMiieMt 

Simonds Saw 


it would h 


e that wood sc 


n nice 


hard, tough, Simondi steel holds a sharii, 
quick-cutting edge for years with or<li- 
nary household use. It doesn't pay to 
struggle with a cheap saw. Pay a little 
more and get a Simonds. Every 
saw guaranteed. At your dealer’s 


UMONDS HFG. CO., FtleMwrg, Maae. 

anas* PsrthaiON. lutnudm 
BmOrhsas NseVstk Ssiltb 


-r 


MR. HANDY-MAN’S WORK-BENCH 

tsMloaaiWwwMMMt 

_ PARKER’S PRESSED METAL CLAMP 

RapUcet'ihe snbquslad. cumbersome, wood clamp. For machames, ma- 
chinal, woixl-workm. Made in 214 iu-. 3 in.. 3>4 *"• Pneet, 2Sc, 
35e, 45c, letpedively. Mailed post-^i^y leceipt of pjnee. Special rc- 


ductioa when ordered in quanabas. 
JOHN L. PARKER GO 


WORCESTER, MASS. 



Leave no carbon 

AU^OARAOES-ALL DBALBRS 

H'rtie/or ffooUet 

rbe Crunmno Senacof Automobile X.nbrlcatloa' 

MIMAN RBnNINO COMPANY 


Irst Nnltonnt Bank Bidti 

m WllUam Street, New York City 
r. P. Puller (k Co , Sen Pranciaco, Cal., Agenta 


SPORT IN CROW SHOOTING 

Put ■ Maxim Qun Bilcncer on your JZ rISa, buy n 
crow calL and go aftar tha blaok raacala that rob 
the quail and wild dnek neata. 

Hunting crown with an ordinary M rISa eana fbr 
akin and patlanca. But tha Maxim SIlauDcr on your 
riSn aoablea you to ahoot nolaelasnly without fnght- 
enlng tha wary crown. You can gsA enough ahala to 
make It as Intoraatlng as a day in a good duok bHnA 
The Bllancar nlio tmprovaa marksmtnahlp bypra- 
vanting racoll, and atopping flinohlng. ARaohaa 
InunadTately— no thraading. 


tk power rlSaa, any aM. BT. 


yeatem OAca, 717 Market Bk, San Pranciaco, CaUC 



**RUNS LIKE A SCARED RABBir*' 

('If bum* firgiljr, Mra(r>nMfs , Alt . «b» wbMt )wt i 

Perfeclloii Marlae Motor 

0 BtMl* Q'li«d*rtiMl8UilOH 1 IB llw Iwte CbittiMd routkCill^vrn^BHi. TYt 


it 



HluUlns 

Senatodofforththmibomntboatbookenrprtntid, 
Ulnatrat^ In colors. Dcacribtt iunout MuUins line 

telSlMnssaorCT. lavesUgateeme^prieeA PidlHm 
rowboetsanddiickboets— miofini Oet/jrerbook. 

niw.jjmtnsco., lUrranUInKJ^B. 




BARKER!^ MOTOR 


Bin3hi9itab514 
1JH.P 2Cylln<br 
30H.P.4Cyln«W 


Also the Old 
Reliable I /4 to 
lORRTypeV 


i 

n»Hin 

IbniMed, jbut not £qu€Ui 0 tt 

CnI^^BMJCKSR 


(^c/uwpe /eoture* include: 
Superheated dodble charge 
manifold, both low and hi^ 
tension ignition with spiral 
gear drive, new crank case 
design, novd starting crank, 
gasfjine or kerosene Kid. 


KORWALK. CONN. 
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Notes and Queries | 

Kindly lump your qneritn on m^onUe oheeto of popor when wmoontbrn ^bort ffMAj 
mutton u iMtoata. satacripUoM, Imdu, ote. Thk wtUgNotly hdH^ 
muntUuu. M In nuuiy cam tbay W to bo roteired to Moortik TIm 
■ hould be grlven on every ibeet. No oUantton wiU be ndd to Bi»yMd «Mi»< 






(12409) C. L. F. uhn bow to tUyer 
Irory. A. Takn « •nail pUm ot nltmto •( 
illrer, anO poutiil It In a mortar. Add Mme 
Mtt water to It, mix thoKniglilr and pnt in a : 
bottle. Placo tti« Ivory articie to be •Itvored 
fai thli aolatlon, allow it to Nmaln until It la 
of a deep yellow color. Pot It tben In clear i 
water, and placo' In the aun. If doalred to draw ! 
any flfuro or name upon the Ivory, It may be 
done with a cBmel’a.halr pencil, dipped In the 
BolutlM. Waah well with water after the | 
drawing haa become a deep yellow, and put In { 
the auullghl, oecaalonally wetting with clean j 
water. Bub It after It haa turned a deep black 
color, and It will change to a brilliant allver. 
2. Make a weak aolutlun of nitrate of allver. 
Immeree the Ivory In It, end allow It to romain j 
until the eolation glvos It a deep yellow color j 
Immetae In clear water, and expoae It In the 
aoiter to the aun. It becomea blaok In about 
Ehree houra The black aurface becomea brU- 
llaat allver by rubbing. 

(12410) C T. W. aakg how to bond 
tone. A It the hono la thin, prepare a aoln- 
lon of common waabtng aoda and water, and 
teat to boiling point. Immcrae ttio bone, and 
mil for 30 mbiiitca ; then, aaatumlng It to be a 


iMwltire and the other la btpatlve ail ttw dlmh 
When an altenatlag ouMWii! U «Md 4|l tho 
primary, the aecondary iiWMut to ntoo^ 
aatlag. 3. What U toe nW wf ttw tttwmdtttUi 
pola m an Intetpola motor or ■enatutwi 
The advantagea ototaMd for latarpato amtoM 
by thalr advoeatea an la the dlractton of twt- 
ter ooamutatloa and ita attendant nanltoi 
•parking dlmlnlabad, lean waar on oMwnwta* 
tora and bruahaa, laaa baaHng, and ehailar 
ben ell ta. 

(13416) 0. r. anya: I am worktug on 
an aeroplane and make the front edge ae aharp 
aa poaiible. Another man with etme csperlanee 
I In the building of aeroplanee aayi It will take 
more power to ran the machine if the front edge 
le eharp than It tokoi If the front edge to roaad 
and a Uttle thicker. Which to rigbtT A. Wg 



but thto may not be enough to oaoee any 
ocrtooa trouble. If you can bring 0 tato tbo 
heater direct by a aeparate connection from 
pipe B to the boiler, yon will perbapa hav* a 
better arrangement. Keep tby return, pip* (7 



mu ASBESTOS 

OIKKOT r wowi MINIS 

PREPAIIKD R.N.MAtTIII, 

A8IEST08 FIBRE OFFIGC, fT.Faut miaoiNa 

|terll.eri«,tomfa.ai| 220B'way,N«rYoHc. 


follow the eame axle? If they liolh came dl> 
rectly toward each other, could they be made 
to do the aaine thing? 1 have conaultod levoral 
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gAcKMU mrauMw rAim 



RUNNING WATER " 


RIFE RAM 

^ fatlliw ffUMUtlMil. BotkiHt «lM- 



mmm WMait iiami clemeii 

wa -VICTOR.'' 

Bln- Tn n “'ll* *0 Laad.” ? 

IS jgS'SjrrAa.'iass 

ptosni -fy . nujtar. Vou haa to nwart t ) toaN 


worka on light, but none of them aeema to 
I etplaln if tlila le poMlble or how It eould be 
lone. A A coocare leiia will change two beama 
of ligbc which are conrerging to render them 
■ parallel ae In your flrat llgure A pair of all- 
vered mil rora will reflect two beama of light 
which are approaching each other ao that they 
win become parallel or convergent oa may be 
dealred We ahow the effect of the mlrrori 
and the manner of arranging them. 

(12413) A. L. O. aaka how gloertne 
la uaed to harden ateel. A It la ataled by the 
I’harmaifutUrhD ZHtvng that a<ift ateel placed 
In glycerine of 1 08 to 1 26 qiecldc gravity, 
heated to from ISO deg. to 200 deg C., and tot 
remain for gome time, gradually becomea hard, 
and that the higher the temperature of the 
glycerine, the harder the ateel. We think that 
our contemporary baa forgotten to aUte that, 
after remaining In the hot glycerine the ataled 
time, the metal abould bc auddeuly cooled off 
eltber In water or In quicktllver. 

(12414) W. W. L. uki; 1. Ig the 
current from the aecondary winding of a com- 
mon Induction coll alternating T The primary 
current la furnished by dry cella with toter- 
mpter, A. The current from aa Induction 
coll, when a direct euireaf la used la the |wt- 
mary. la a puiaatlng current to the game dtrac- 
tioa with each aparfc that paaami acmaa toe 
tetmlnato bf the aecondary. Oaa t«e » Tt li ml to 


30 In the kitchen ; the latter will be plenty If 
you uoe a gai atove moat of the time for cook- 
ing. If you have very little cooking to do, yon 
abould aupply aay 40 feet aurface. Be vury 
careful .that no one ' ahuu off tha cold (Wktaf 
aupply, unleaa yon have a eafety valve on tka 
bot-water ayatem to taka care of the agiMUMtoB 
•tralna.'. ... 

(12417) O. Q, aadu; How man/ ouMe 
feet of hydrogen gaa would be regnlred to lift 
a weight of 276 pounda a dlatonca of l(lO faat 
from the earth t How large would be toe 
diameter of a (pbere Which would koM toll 
gaa? la there any other gaa that would ba 
more eaay to make and yet be almeat aa UghtT 
A. The. lifting power ef hydrogen gaa to ratM 
at TO poundg per toonaand eubto feat. . tt wmttd 
require almoat 4,000 opMc toet to lift Afli I 
pounda at iMi toval. and thto ^mntlty wotM^*^ 
equal a apbere of about 19 float 0 iMhaa' to , 
diameter at normal prewniM. Tkera to Iw ^ff I 
gaa which can Uft ao mnoh. Mnaa hydrufen to 1 
(be tlitoteat anbatanee knows. \ 

(12418) B. M. P. uks how to 
llie fruit A. Make a ayrup fnin 1 poiud of 
sugar and H pint of watar ; atlr satll to* 
sugar la dimmived, then boU dutefcly akaut 8 
or 4 mtnutea. Try by dRtotolr t BtfU to ooU 
water. U It forraa a itoSB^ wkta Nltad 
between the thumb and tol|w W has attotoad 
toe dealrsd dearec, kaown at tot halt, ttoww 
the fruit to be conaeevad. a Bttto at a tiaa, 
Into tbto aymp, tot If atnmar.tof A 
Utt with a aklmaier, diwtol^ ftaa itm an 
•ytnp. Sprinkle augar ttH^ oVgf tha hoavla 
or tin paaa, pUce the trait o«aF U to a ila|to 
torer, w>rlnld« ovar tiUelty wttb gFanatotedl 
misar, and placa to the toraa or ana to dr/. 
When dry, make a a|T«f (to hatoge, and |wt 
ibeforeHt reachea tb* htotTiAagn* add to* tMMi 
itir wttb a wmtm.mrn-mw U-hagtaa.to 
awto *>^ttohe to thd toalto-; .Wte afto* 
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ebaae of eleotrloal euofcy. Another rail- 
road comlnc from Macon to Atlanta, 
Bweeplng around In the oppMite aide ot 
the State from the abore-menttoned road, 
haa taken the aame atep, and all are iboy- 
Inf forward with flourishing prospects. 
A new railway, from the mountainous 
aoetlon of northwestern Oeoogla down to 
Atlanta, baa declared ita Intention of 
abandoning the original Idea of electric 
trains and adopting gasoline power ex- 
cIualTely. All these railroads will be 
freight and passenger, and will have no 
steam eQulpment whatever. 

Tbeae laat-named roads, however, will 
not use the combination of electrical and 
gaaollne machinery, but wilt use a me- 
chanical form of tranemlsston such as is 
used In automobiles— a manufacturer 
having contracted to supply equipment 
that wlU give satisfaction. This will 
out out a lot of extra weight and ex- 
pense. 

While It Is perhaps too far-fotched a 
dream to say that the gasoline car will 
ever displace the long-distance steam lo- 
comotives. no more than will electricity, 
still It cannot be doubted that the In- 
ternal-combustion engine has come Into 
this new field to stay, and Its encroach- 
ment upon the domain of steam will be 
of a greater and more practical extent 
than has been that of electricity it does 
not require a central power station: It 
does not require a heavy steam locomo- 
tive and then a separate train for pas 
sengers; It does ndt require miles and 
miles of heavy copper wire, and in fact 
it requires nothing more than the steel 
rails of the old steam roads, and a higher 
development of the same power which Is 
economically propelling hundreds of 
thouaands of automobiles, large and 
small, over roada good and bad. Give 
tblgjneiw 'gimf; gas, the smooth rails of 
.^.iKowbt which the 
gas engine now puts Into the irregularl- 
tlea of a roadway will be iMit into speed 
and eoonomy, and the new power will 
show Itself undtsputabty the master of 
any other power on earth In point ot 
economy. 

This Is the viewpoint from which the 
twentieth century examines anything 
new, and If It la not economical if It 
■•does not pay," the twentieth century 
has no place for It In the ranks of large 
endeavor. This young slant has been 
weighed and was not found wanting. He 
haa come to stay. 

Forart Fires 

D uring the year forest fires burned 
over an area of 3,000.000 acres, at a 
rousb estimate at a loss of 125,000.000 
and the destruction of over 6,000,000,000 
feet of timber. Dui'ng 1909 the burned 
srea was 862,014 acres, as comparod with 
115,000 acres In 18o6. It is charged that 
a considerable number of the Area were 
caused by Incondlarlara, which has led 
the department to offer a reward for the 
conviction of the incendlarlea. Precau- 
tionary means are being employed by the 
department to reduce the fires to a mini- 
mum, such as the construction of roads 
and trails and the eatabllshment of fire 
lines. During the year 6,600 miles of 
road and 16,000 miles of trail were com- 
pleted. It is recommended that the for- 
ests be equipped with lookout stations 
located on high points, with telephonic 
communication. The principal causes of 
the fires am given as the severe droughts 
and railroad loeomotlvea 

DlaaolvlBg Glaos la Watar,— Every 
kind of glass at a sufficiently high tem- 
perature must, it a{)pears from German 
experiments recently made, eventually 
abow complete solubility In water. Un- 
der pressure, glasa dlasolvea In water 
heated to 410 deg. F. Baw-water more 
than 660 feet beneath the surface will 
remain liquid at that temperature, and 
If It Jlbnetratea the earth's eruat where 
tba temperature la equally !htM, It will, 
apart from the preaanre, Itqv w the alti- 
«atea,,or glaaay rucks. The German ex- 
peimwBta point to the ooni^i^qn that, 
at a'depth of about five wflto, aUlcatea 
In cMitaet vfith water are YfrCually duM. 
tmd^ that the level of aemm ftuHm In 
tlid five timea nearer th« aartace 

tlMt ^ igneona tuildB. 
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A Lamlnoiia Compaw 1^ Military 

Gaea.— It la decided to adopt a luminous 
compass In the German army, and It will 
be used lu military maneuvers so as to 
allow the troops to find their direction 
without trouble. Very good results are 
expected from Its use. The compass will 
have a dial prepared with luminous paint 
so that It may be seen in the dark. 

flying In Sahara.— Aviation Is about 
to receive Its practical extension to the 
French colonies of Africa by Captain SI- 
do, who embarked at Bordeaux for Dakar 
recently with four aeroplanes, which arc 
to be used In the colony In the postal 
and army service. Pour aviation of- 
fioera will follow next month, and will 
be under the command of General Bon- 
nier. During the first year, when the 
main object will bo to study the atTnos- 
pheric conditions and the regime of 
winds, the pilots have been Instructed 
to attempt only short flights of fifteen or 
twenty miles In the vicinity of Dakar, 
and to keep close to the railway line or 
highways. They are simply to supple- 
ment the postal and medical service, and 
to keep up rapid communication between 
the various military posts. 

Conditions of the London Daily Mail’s 
Chxnit of England by Aeroplane.— The 
conditions were announced last week of 
the international aeroplane race arntind 
Great Britain which Is to occur between 
July 22nd and August Sth. Inclusive 
Any aviator having a pilot’s license of 
the International Aeronautic Federation 
Is eligible upon payment of a $500 en- 
trance fee before June Ist. .The course 
Is divided into five stages, of which the 
first — Brooklands to Hendon (20 miles) 
— will be used to test the speed of the 
machines. The fastest aeroplane will 
start flrat In the race proper, the first 
stage of which (343 miles) extends from 
Hendon to Edinburgh, the second from 
Edinburgh to Bristol (388 miles): the 
third from Bristol to Brighton (214 
miles), and the last from Brighton to 
Brooklands (40 miles). There will be 
three or four controls at large cities In 
each of the long stages, and competitors 
will be allowed to stop anywhere and 
make repairs or replacements It forced 
to do so. 

Anothsr New Passenger-carrying Rec- 
ord. — Louis Breguct, one of the leading 
French experimenters, broke all records 
for passenger-carrying on March 23rd 
by taking eleven people on a two-mlle 
flight In his huge biplane Cable reports 
give the weight of the live load of 
twelve as 1.315 pounds — an average of 
109 pounds each— and that of the ma- 
chine as 1,287, making the total 2,602 
pounds, or over one and one-quarter tons. 
This flight Is especially noteworthy be- 
cause M. Bregiiet flew across country at j 
a height of some 75 feet, thus demon- < 
stratlng the posBlbllltles of the aero- - 
plane as a transport for troops In time 
of war. The best previous record at 
passenger carrying was seven taken up 
by Le Martin In his Bldriot monoplane 
for an eight-mlnuto flight, although he 
afterward made jumps with ten people 
on his gucblne. Breguet’s new record 
was beaten the next day by Roger Som- 
mer, who carried 12 passengers on his 
biplane — a total live load of 1,436)6 
pounds. 

Safety Parachnte.— Experiments with 
the new Horvleu safety parachute for 
aviation continue to be made. Weigh- 
ing only 15 pounds in all, the device is 
fastened to a trapeze above the flying 
man's head. The simple act of releasing 
the steering lever or wheel and ralelng a 
handle spreads the parachnte, and the 
fall Is then checked to the rate of only 
clue feet per second. A dummy weigh- 
ing 150 pounds was sent from the top of 
the first floor of the Eiffel Tower. The 
parachute spread Immediately, and tho 
figure landed without the slightest hitch. 
When tho experiments were renewed 
General Roques and Commandant Ren- 
ard represented the Ministry of War. 
The parachute, attached to a dummy 
figure seated in a full slsed aeroplane, 
again acted with perfect success, and a 
guinea-pig fastened to the dummy was 
afterward) picked up none the worse 
tor Its aerial venture. The Inventor Is 
now being pressed to show hts confidence 
in the appamtUB by actual experiment 
on himself. We will publish pictures 
,cf the oMMntus soon. 
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HYDROPLANE HULLS 

We tre making a new type of hydroplane cap- 
aWe of competing wccesiifully with the new 
Thomycroft model tlut List week showed a 
■peed of S7 mileii an hour. Cun make immediate 
delivery of 40-foot mahogany hull, fitted with 
350 H. 1*. engine if desired. Price reasonable. 
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Provotlos tin ITm MOteMd^ bi 
Garmany.— A bureau for tlie vtUlution 
of olectriclty waa recently organlaed in 
Qerlln by the Ourtuan elaotrlnfl indtu- 
tries. lU purpose Is to enooursRS aad 
extend the uso of elwttrlclty In ©ywy way 
possible. The director la Mr, Hlaar 
Wlkaudor The ad''.’e8a of the bureau la 
OesphaftBstelle fUr BlektrlcltRU Vorwer- 
tung, Poltdamor Str. G8, Berlin W. 67. 

WlretcsaComainBicatlon Bstwsoi Mhiea, 

. — ^According to a press dispatch, Dm. 

1 Lclnbach and Loewy, two Gorman sclen- 
tlsU, have established an underground 
wireless system of communication. They 
have Bucoeeded in sending messages a 
distance of nearly a mile and a half at 
a level of 1,600 feet below the surface, 
between the potash mines In the North 
Harz Mountains. The Inventors of this 
system hope that their discovery may be 
of value in saving life in case of mine 
disaster. 

Complete Demagnetization. -Messrs. E. 
(lumlleh and W. Grogowskl, writing In 
the ElcktroiiirhniBrhr /cifxcAri/t, re 
port their experlraeuts in demagnetlza- 
Hon in connection with a study of Pupin 
colls They found that by using a de- 
1 magnetizing alternating current, and re- 
ducing this steadily and with perfect uni- 
formity, the smallest trace of magnotism 
could be removed. However, with com- 
mercial rheostats, such uniform reduc- 
tion of current is Imimssible, but the 
experimenters have destguod a special 
apparatus by which this can b»! accom- 
plished 

Hydro - electric Development In the 
South.— Mr. George Westtnghouae re- 
cently addreawsd the Southern Com- 
mercial Congress at Atlanta. Georgia, 
and presented some very interesting sta- 
tistics, pointing to the possibllltleB of 
hydro-electric developnient in the Appala- 
ch'an Mountains He stated that dur- 
ing the dry scasim of tho year between 
five million and seven million horse- 
power could be developed, and that this 
could be used In the textile mills, fer- 
tilizer works, mines, steel mills, and 
various faetorlos now existing In the 
South, and that by tho use of electricity 
the production in all these Industries 
would be considerably increased. 

Wire Mileage in the United Btatcm— 

The annual r<<i)ort of the American Tele- 
phone and Telegraph Company for last 
year contains some very Interestiug sta- 
tistics. There were 740.027 exchange sta- 
tions added during the year, making a 
total of 5,882.719, and 1,200,000 milrs of 
wire were added to the lines, making a 
total mileage of 12,000,000. Some Idea of 
what this total means may be grasped 
when we calculate that this length of 
•wire could t>e wrapiied around the earth 
600 times and that It would make BO 
separate lines from the earth te the 
moon, hut there would not be half 
enough wire to reach from the earth to 
our nearest iilanetary neighbor, Venus 

Old-time Illumination.— Tn these days 
of Ingenious electric Illumination and 
display, It Is amusing to rood what the 
subjects of George 11 consIdoreS a daz- 
zling effect A Frenchman, visiting Lon- 
don at the time of the curonation of that 
monarch In 1727, writes onthuslaattcally 
In praise of the lighting of the city, as 
; well as of a baticjuet display “Most of 
,, tho streets,” said he, "are wonderfully 
« well lighted In front of each house 
hangs a lanlern, or large globe of glass, 

i inside of which is placed a lamp that 
hums all night, t-arge houses have two 
^ of those, BUBiiended outside tho doors 
by iron supports. Some even hare four" 
: The writer relates that when tho coron- 
S utlon proression entered Westminster 
S the light of day was beginning to fade 
"Forty chanclellers, in shape like a 
crown, hung from the celling, each hav- 
I ing thirty-six wax candles. On the 
" king’s appearance all suddenly lighted, 
and every one in the room was filled 
'' with astonishment at the wonderful and 
- unex|)ected Illinninatlon. Little cords 
I of cotton w(K)l. imperceptible to the eye, 
r/ saturated with sulphur or saltpeter, 
*; spirits of wine and other ingredletlta, had 
been prepared and arranged so M to 
^ carry the flame rapidly ’ front One candle 
c to another The arranltem«t>t hAd been 
so skillfully* prepared tbht scarcely R 
» candle failed to take fire." 






Ttesat Boof el Ite 
-^In driving the onttenliBWi 'AntanS 
"Maine,” the anOy eudtlnaafs hair«;>Rm* 
countered oertaln perfitoal tw a» 
the most notable td ethteb An|Ui the 
roof of the forward turret, The fmma oit 
the explosion was auftctent to ahsar odt 
the heavy bolts W* whtoh It was JMd 
down, lift It into tha air aAd thnnlr it 
laterally some Bo feet from Its original 
position. 

Pcogrsse ad Ponsms —The grand total 
of excavation at Panama to Hand! 1st 
was 131,829.426 cable yards, leavliig 60,- 
708,320 cubic yards to be exoavated. The 
total for February was 2,714.174 cubic 
yards. The concrete work advatioes 
apace. Flfty-flve per cent of the total 
haa been laid at the Oatun locks, over 
60 per cent at the Pedro Miguel looks, 
and over 10 per cent for the locks at 
MlraPores. 

Bgaars-Hdwsd SMp With OH EktghMs. 

— Oresit interest was aroused by the re- 
cent arrival In this port of the French 
bark “Quevllly,” which, with sails tnrled, 
moved up New York Bay at a 0-knot gait , 
under her own engines. The "Queviliy”| 
la a four-masted vessel of S,3n gross 
tons, which, after several years service, 
has been furnished with twin soreWa and 
motors of 600 horse-power Her owners 
are building the largeet sailing veHsl in 
the world, which Is to have auxiliary oil 
motors of 1,800 horse-power. 

PubHe Health Promotion. —A depart- 
ment of public health has been estab- 
lished by the American Museum of Nat- 
ural History, New York. Already there 
have been prepared a series of models il- 
lustrating the pollution of New York har- 
bor by sewage, and various methods for 
the proper disposal of this material. In 
addition to the models, there will be ex- 
hibited charts and diagrams prepared by 
the Metropolitan Sewage Commission. 
I.«ter there will be an exhibit of Water 
' supply sanitation. 

Remarkable Railway Signal Bfldency. 

—The Hudson and Manhattan Railway 
are to be congratulated on the great ex- 
cellence of their signal plant During 
January of this year, out of a total 
8,916,157 movements of signals, stops and 
switches, there were but four failures, 
which occurred with the automatic sig- 
nals. 'Pbere was not a single failure of 
the automatic stops, which made nearly 
three million movements, nor of the In- 
terlocked switches, which made over half 
a million movements. 

Fine Leeombtive RsebCd. — A four- 
cylinder balanced compound Baldtrln ii>. 
comotlve, which went Into service on 
May Ist, 1966, on the Santa F4 Railway, 
remained continuously at work until Oc- 
tober 22Dd. 1910, when after making 241,- 
.735 miloa. It was sent to the shop for the 
flrst general repairs. During this period 
not a single tube bad to be removed from 
tho boiler, which was fed with treated 
water. Before the treating plants were 
put In, the tubes bad to be removed after 
30.000 or 40,000 miles of servlca 

Illinois Blght-tooR Watunray Apgtoved. 
—The army engineers have reported la 
favor of building an elghttloot water- 
way from Chicago through the State of 
Illinois, at a cost of $20,090,000, and they 
recommend that, If the looks and bridges 
cannot be completed Within the limits 
of the $20,000,000 as anthorlsed by tbe 
State, the federal govemnunt afford, 
the necessary financial awrtstance. The 
report, statee that an etidit-foet depth 
will be sufficient for presant conditions, 
but that If the waterway la to be uapA 
by lake and ocean ehlipplilf, It must w 
given an ultimate depth ot not Isaa thaa 
24 feet 

Oil Roel &ob0mU 1 for flw Navyi-^ 
Charles A. McAllister, Chief KnglDeer of 
the Revenue Cutter SwrvicO, feporte ibe 
results of a trial ot oil tael for throe 
months on tbe reveniiu^ gutter ‘^Oblden. 
Gate.” A eomparieott Ot OOgt OOnsnim)- 
tlon for three months lb lOlMi, cOtnpanMl 
with that of oil for thraaJbontlH to 1$10> 
shows a net saving pf fMlOB. coat 
of coal at $5.40 per ton wba |lM.44, tbbi|: 
of oil at 60 cents pir gblRffi «bs (Uiljf. 
$1S1L32. Anothsr ootoliRrittoa lihinri 0^ 
cost ot steaming wag S4 oanto per mHoi 
with coal and ooly' BA oskto otL, 
The petoonnel, mtoiokfff , him rw 

duced from fonr .men. Thla 

atoobbts bbUtwikly pa f istldng ot $$47. 
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w VMiL-*^'4%«rtn«Ht of| 
»rl««u»€ kM nowt}y tmmi » bolte-i 
la ta arUdli tke value iiC eheeae aa a 
foo4 la aot (orth. Testa with the resplra- 1 
tion Qalorlmeter show tiiat there la b 0| 
very good reason for esohewtag cheese as 
an article of diet, and that It Is more dl< 
gestlble than most people suppose. 

Hu Mystery of the Malaya DiavsUal 
-In a recent number of La aeographic 
[. Augustin Berard shows that the 
Muluya does not meander, as most maps' 
indicate, but that this famous Moroccan 
stream resembles the arrowy Rhone. , 
The Muluya flows with a directness 
which may well be compared with that 
of a railroad line. Lastly, It seems that 
the Muluya Is not a natural frontier at 
all, as Frenchmen have long supposed. 
Save for Its gorges It is a simple stream 
varying In depth from one to four feet 
with the season. 

Marine Microbe Lamps.— In France, 
by the cultivation of luminous marine 
microbes in a liquid medium contained 
in little glass vessels, there have been 
produced some of the most curious lamps 
Imaginable. If a few of these living 
lamps are arranged about a bust In a 
dark room, the bust is made plainly 
visible, and photographs may be taken 
of It. The actinic power of the light Is, 
however, so feeble that several hours’ 
exposure Is needed With another form 
of lamp, llUed with phosphorescent 
terla, enough light is obtained to render 
a printed page easily legible. 

Dew Water.— The ancient "dew imuds" 
of England have their modern counter- 
parts on the Ruck of Gibraltar, whore 
drinking-water Is obtained by the con- 
densation of the abundant dew in esis^ 
dally prepared basins The primitive 
consists In making a hollow in 
the ground, and fliling the bottom with 
dry straw, over which Is placed a layer 
of clay. On a clear night the clay cools 
very rapidly, and the dew is condensed 
Into water In the basin The pond is 
Improved by putting a layer of asphalt 
or Portland cement under the straw. At 
Gibraltar the present practice is to 
wood Instead of straw and sheet iron 
Instead of clay. 

Age of Pish,— Until within recent 
y<'ars there had been ascertained 
trustworthy way of finding out the age 
of flah. It boa been shown that mere 
siin does not indicate the age. Relblsch, 
Heincke, and others have discovered that 
many of the bmies, scales and otolltbs of 
fishes have annual age-rings, resembling 
those In tree-trunks, and by means of 
these Wallace and others have deter- 
mined the rate of growth of plaice, show- 
ing that some sivertniens attain the age 
of twenty-flve, or even as much as 
twenty nine years. Age can now be cor- 
related with size and weight, although 
it appears thal the sexes have a different 
rate of growth 

Artificial Furs.— A now process for 
producing artificial furs Is described In 
La nature. The raw pieces of pelt are 
frosen, and the skin carefully shaved off, 
thawed and sent to the tanneries to be 
made Into leather. The frosen fur 
which remains Is allowed to thaw 
slightly at the bottom, so that a small 
part of tbe bair Is freed from lee. This 
thawed portion Is then covered with a 
solution of rubber, which is allowed to 
set. The result Is that large seamless 
pieces of fur are obtained much cheaper 
than those which eonm with the natural 
skin. These same artlfleial furs are 
said to be more lasting than the real, be- 
cause they arc Immune from the ntUcks 
of moths. 

The Nosr Ckemiste’ BnUding in New 
York.— The Chemists’ Building Corpora- 
tion, of which Prof. Morris l^oeb is presi 
dent, formally celebrated the opening of 
Us new building In New York recently 
The structure Is twelve Stories high. 
Tbe lower half of it is devoted to the 
OhemlsU’ Club, wblch has been In exist’ 
for twelve years, and up to the pres- 
ent time occupied tbe old Mendelesohn 
alee Club house in West Btreet The 
new quarters were built at a cost of! 

One of the apeotel fsaturei of 
tba building la the hoard iddis. which 
has been fashioned to repraaeat a labor- 
atory to the days of alehemf. Hi* Wdi- 
torlnm Is dedicated to the memory of 
ibHMMita Thompson, Cougrt Itotmiord. 


Caennben versos Corporations 

By 

FRANKLIN O. KING 

The Tendency of tUe TImtw 1« Mom ami More 
toward Cnntmlinttiun. Viut usgreaatlonn of U reut 
Wealth liavo fontoned their Tontonlci* on luoitt of 
tbo Natural KenouniMi of our ('oiintry, and the 
Mwuf th« Woso-KaruerHcotn to srow Lt'fwoadti 
Vcai. By tho "Wogp-Rarner" I mean the Mim who 
Toilnby Miiiulor Itniin at a Dolly wage or on ii 
Monthly Sain ry for sonio gn-at Coi-ponillon. anil 
•iy tho Hiiinc Token, iii> Vrlcnd, I iiit-iin VOri 
Vou(huiiiot"MnkenKilk Piirw out of a Htiw^ 
hir.'’ nor “tlatlu-r Figs from TIiIkIIok" Minoiim 
Mailers Will not Mmnl Tlieiti, iiml tho Hoiiiun- Yon 
U|ioa Your Byes to Evistinx (.'rnullllonH, t ho (yulrk- 
or You Will Take Stops to (lot Out of I ho But Into 
which You have Fallon. 


Every Dollar 
It Is Bound 
to Oo Aftci 
the IliKchei, 
and TIukur and 
Oondk'stli k- 
Makor and 
the Luiidlonl 
- (lot Tlioirs. 


Work Hanicr 
Dollar 
’I'oduy than 
evor Bofonu 


Dollar will 

Uuy IX!ss than al any 'rimo In Our Ilispirv 

Hat lug ndroshod your Memory , l^t mti siiggust 
allmiH-dy. Why Don't Von Hate llio » onmgo to 
Pull Dp Htakos and Htart for a Now Coiiiiliyy 
Other Men Imtu done it, Why Not Ymiy You 
Know Full Well that tho Farmer Is I Im most I ii'lt'- 
pendent Man In this Hroiul lotiid of Ours Twlny 
He Is Working for Himself - OoKing ino (’oiils ol 
Every Dollar bo Buns His t'hlldnm nit) Heitor 
Clothed and Bettor Fed, mid tho Htnie ITmvorsIty 
and Other Kdiieatlonul Instltutlims hiivo Mort' 
Htudeuts Kiirollml from Farming ('omminiillos 
than any othoi Hi-otions of this ( omiliy Tin- 
Fiiniior Fwsls rs ,\ll, iMit He Cols Well Paid loi 
It, ond NowlH'reelMture his Ipitiiriis so binge. oi 
Ills Proflu so Cortaln ns in tho lialu IhOt of tlio 
TokOS Gulf ('(Mist. 

Those (lull ('oust Lunds un- Pro<liii-liig up in 
imillan Acre lor Oiungt's, and tlio (iinwurs ol 
Htmwiioniow and Early Vogclnblos Not gSIII lo fUD I 
an Aero eoeli ( 'rop uiid Oi ow Three I 'roi* n Yoiti 
In some iitWanoos. Just thluk of Kulsing Htruvi 
lierilos. Potatoes, Cahliago. ('m'linilstrs, Hpiiiin li 
and oihar Vtsfctahles In Doucinlicr, January, Kelt 


iuary,aiid Msridi. Yon who have bought Then 
In those Mouths know wliut they tkart. Malty 
Instaiicos can Imi shown where Colonlsta have Paid 
lorthoU Land with their First Year’s Crop — and 
ctvon tnim Omi Crop 

Owiiois of Onmgo mid Fig Orehsrds In the Tuxos 
(lulfCiiiiriti-y mo Isieoiiiing Wtsilthy on a Smal] 
Aorisige, Mr N B Mtout sold 10.1188 worth of 
Sarsiiniii Oriiiiges from 0)4 Aeres lost Year His 
l.'iOIF’lg Troos broiiglit lIlmll.tSW.SB. or moro than 
*1 SBImtTiop, Mr ]■ 1 (illl minlp 80(1(1 por Aoro 
fnim Ormigos In imiH and IKMI nor Aero in J««) 
With lint li Oningi'H mid Figs a Man can Plant Vog- 
(-tiitij(<s ImOwpoii I Iio lion sniid liiii o a Huio Sotmw 
of Income vvlillo lilsTris'sniocomlng InloHoarlng. 

Wo don't have to Irilgiilo In this, , tho "Hsln 
IloK" Hogioii Ilf Toviis, mill (lioHoll IsHii Uli li and 
DisipuatoHoriiili'P Abholiifolv no FcrOllitPr. 

Oiir Ciimpnnv Is Today ofl’eriiig Tim, Twenty 
mid Fort} Aci-e Farms, nllowing YOU Five Years 
and tJ i x 
MontlistoPiiy 



Intoly lUdiind Your Money, with Oi imervst. 
should von IsHsmio Dlssutlstleil. aecordlng to tho 
Tei HIM of our (luai-snlis> 

Tlio TninsiMirlolloii la Porfeet, and the Climate 
IS Hesllhliil and Siiisirior lo Hint of CHlifornta or 
Floilila Winter liinl Hummer -lining to the Om- 
slmil (liiir llns/e Willo lor our FHEK BOOK. 
Fill out tho Hlmik Hpiuo Below mill your Name 
niid Addi-essiind Mull ii to (lie Texas Oulf Fnjit 
liiiiil Co . 4W ItovnI lnsiirHm.o Bldg.. Chleago, III. 
Bend II Ciiieliillc iind then I'so Your (Iwn flood 
JinIgiiienI, 


0 HriBNTiric Amxkican 


Mark Twain’s 
Works at 
HALF PRICE 

The humor, the philosophy, 
the humanity of Mark Twain 
counteract the irritation of 
our intense American life. 

His great books afford the 
relaxation which is absolutely 
necessary for every busy man 
and woman. They make 
you realize the joy of living. 

This Remarkable Offer; 

Now for the first time you get a complete set of oil 
Mark Twain's writings at just exactly one-half the 
pnee they have ever been sold before. This is a 
new edition, just as complete as the old one. which 
st'iU sells, by the ww, al $30.00. This new 
edition is only $25.0O — fc* the 25 volumes. 

Never before has a copyrisdited libiary set of 
a standard author's wotka been iuutsd at 
such a low figure. 



HARPER Cti, brothers , 



Eyeryman’s Car 


The Brush 

Buna boa 

'T'HH contracior needx p r— . 

a reliable mean% of f(vt- | T 

ting from place to placomto | I 


oversee his work. 


'The Brush appeals to 
him because it is quick, de- 


pendable and particularly ^ 


suited Mgetting thrmigh 


crotodea^ity streets v'lih 


the least lots of time. It 

earns its cost easily. 




D OESN’T the Brush fit "DUT the Brush isn’t only a 

your needs as well as it -^businessman’s car. It is 

does the contractor’s — if you* useful toothers — the physi- 
inust go quickly from place cian, the farmer — in business 
to place ? or as a family car. 

To any one who loses valu- Here its dependability, its 
able time in a business day by simplicity, its durability, its 

the slowness ofordihary means adaptability, commend it. To 

of city traffic— -the Brush will many, they are more impor- 

pay for itself in no time. tant than its low first cost and 

It means more business calls economy in operation, 
and more business done-wel- Dependability has been re- 
come relief from the frets of peatedly proven in public con- 

city crowds better health, jggtg — in letters from owners, 

better temper, better results, Q.year-old Louis Abernathy 

more money. proved its simplicity when he 

Whether contractor, archi- drove it from New York all 

tect, or artisan— whether sales- the way to Oklahoma. Its bus- 
man, solicitor or collector — incss record proves its dura- 

whether merchant or manu- bility. Its use by young and 

facturer — it will save you time old in the families of owners 

and earn its keep as an aide proves its adaptability for both 

in your business. business atid. pleasure. 

Lei us send you detailed data on Everyman’s Car. 

BRUSH RUNABOUT COMPANY 

Ihvuumettlu Untied Status Motor Componn 

467 Rhode Island Avenue DetnMt, Mich. 


"The Hupmobile has been 
recommended to me ” 


You are safe in buying a car 
by Its reputation, because that is 
what its owners truly think and 
say of it. 

it is rarely indeed that a Hup- 
mobile owner speaks anything but 
praise of his car. Rarely indeed 
that one is found unwilling to 
give the car enthusiastic and 
favorable report. 


I.«tter after letter comes to us 
saying: “The Hupmobile has 
been recommended to me.” 

I'he Hupmobile has built its good 
name for the trustworthineM that^ 
means the maximum of service fm ^ 
the minimum of cost, because hk'i 
expresses the highest id^s of^a tjftgife 
mobile building as truly as the SkM 
of greatest price and largest sbe. ’ll 


The werU-tauring Hupmtbile, which , 

UJi Detroit in November last on a mr 
around the world, it now in thefier East. 

HUPP MOTOR CAR COMPANY, DEPARTMENT Q. DETROIT, MICHIGAN 


SCIENTIFIC AMERICAN 
HANDBOOK 0/ TRAVEL 

IVnh Hints for the Ocean Voyage for European 
Tours and a P radical Guide to Loridon and Paris 

tBv ALBERT A. HOPKINS, GfiUor of Iht ScImHfic American Heftronco !Book 


^ At last die ideal guide, the result of twenty years of study 
^ and travel, is ctHnpleted. It is endorsed by every steam- 
ship and railroad company in Europe. To those who are not 
planning a trip it is equally informing. Send for illustrated 
circular containing one hundred questions out of 2,500 this 
book will answer. It is mailed free and will give some kind of 
an idea of the contents of this unique book, which should be 
in the hands of all readers of the Scientific American as it tells 
you exactly what you have wanted to know about a trip 
abroad and the ocean voyage. ^ What the book containa: 



500 lllaetratioiu 
6 Color Plate* 

9 Mope m pedut 
All Ahoat SUpe 
“A Safer See" 
AntomeUImt in Earop* 


The Sea and Ite Naoigath 
StadetUal Informatiom 
Ocean Record* 

400 Taiprt, ariA priceo 
Praeticsd Gdda to Lattin 
PracRcel Caide ta Pari* 


500 pages, 500 illustrathm, flexible cover, $2.00 
full leather, $2.50 postpaid 


MUNN dk CO., Inc., ‘Publubtrs, 361 Broadway, Yotk 


Lightiiig and Heating 

April MafasM Noaiber ol die Sdeatific AaserkaB, bMw of 15th 

W E are going to tell you in the Scientific American winethiiig about 
these banoies of engineering, what » being done and how it affects 
you in your home, in your office, in your burineM. A series of articles has 
been specially prepared by well-known authors who can write coned 
science in simple language. The subjects of this series have been selected 
not merely for the purpose of entoitainmenL but to provide infoitnaticm diat 
will be of practical value to you. 


TeoteftaUooof 

BrtNbCniMW 


hsMBfmftfieljght 
of the Fatofv 


lithtUnOe 

CtmhfKmt 


Good Coal asd 
Rser 

Bt Jawia A. Holaia 

Hoathemtkd 

BraiaAaL.Wri(lit 

BrIawaF.Msrtsa 


*' fill these4iiMet mIB appear aa an odMon to the regular 
Sclentt/kAmriean. ^^etail, for btdmcesheAeueaai 
Aoiatkm ptae, Ae eAeiiaebi from cueretd perioibal^ Ae 
Inoenkn** ^mpartmetd, and meow oAer MdrePOngarMeo 

MUNN a CO,, liKL, Pnbiklkera, 3«1 ^laadimf Mir Yrtllc Oir 
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Subeeriptiim Rmta* 


re prepiild III I'liltreO SUili-s end ptuMMiilons 


Th* ScteRttfie 

AHentlllo Amoricen (mtablWhod ims) (mt )«y, Ik.oo 

Si'ieuUflf American Supplement (r.luLlmlntl l«7ii) . " " #-«l 

Ainerkun niiiwwiinU Oiirticn* “ " "iio 

Tile euiiiliined xulxcrlplioii nitee and mtee to foreiirn (iiuntrirw, 
liK liidliiic rnninlii, will furiilehiid npdti iippllentiuii 
Remit liy ikwImI or evpi'en* money onler, hank draft or eliwlt, 

Muan A Co.. Ine, 3S1 Broadway. Now Yorlc 


Tha Kdllor ia alwore »lnd to receive for «»amlnalion llluitmtcd 
arllcdue on sulij« ta of liundy Inlermit. If tlio phot.HtfiipUii oro i>»nJi‘P, 
tlic nrticlM Wioi (, and tlie fiirt» iiulftrnde, the eirntrlbutiona Will 
rotrelvo apacial ntlcntlon, Accepted urtldeK will be paid for at 
rapular aimco ratc«. 


The purpote of thu journal ii to record accurately 
and in timple term*, the world’* progreii in tcieniific 
knowledge and tndtttlrial achievement. It *eekt to 
preteni thi* infarmalidn in a form to readable and 
•1 readily undertlood, a* to *et forth and emphaeite the 
inherent charm and fa*cination of *cience. 

Sp<Hrt fot Sport’ll Sake 

T he pffot'ntation of the ScucNTirifi Ambbi- 
< AN Aviation Cup to Mr, Glenn H. Curtlw, 
oa recorded elsewhere in this issue, gave the. 
donors an opportunity to draw attention to the 
sjKtrtHiiianlikc spirit displayed hy the winner in his 
persistent quest of this trophy. Although Curtiss is 
engaged in the manufacture and commercial exploi- 
tation of aeroplanes, and U therefore a professional, 
he has exemplified tlie best traditions of the amateur 
in his three-year quest of a trophy which brings no 
'^cash to the winner, and whose principal value lies 
in the distinction which it confers. The Sciiktifio 
Amrrican has always deplored the fact that there 
was no competition for this trophy, and our regret 
was due, not so much to the coiisideraUon that 
we were its donors, as to tlie fact that the lack of 
interest in the enp proved tlvat the spirit of commer- 
cialism was dominant among the ranks of the avia- 
tors, not one of whom, outside of Curtiss, cared to 
turn momentarily aside from tlie hunt for large 
money jiriscs and make an effort to wm a cup which 
has the distinction of being the first trophy of any 
kind offered in America in connection with the new 
ort of aviation. 

It is most unfortunate that not only here, but in 
Europe, the commercialisation of the practical c*- 
]Kmentiii of the sport seems to be complete. There 
has not be,en wanting evidence of a combination 
among the professional flyers for tlie purjmse not 
only of securing the largest jjossible cash prises at 
public meets — and in all eonseienoc they would seem 
to be big enough at the present figures — but of tak- 
ing charge of the meets themselves and flying or 
not, just ns the whiirl or coiivenieiiee of the occasion 
might ha)ipen to determine. 

Let it be understood that we have no prejudice, 
whatever against the professional airman. When 
he hangs hi,s life in mid-air, upon a flimsy fabric of 
wood, canvas and wire, for tlie special delectation of 
an assembled uniltllude, It is perfectly jiroper that 
they should pay adequately for witnessing his game 
of chance with Death. Moreoier, aeroplane sport 
is costly, and not many among the ainneti iiave the 
private means to enaWe them to last very long at 
the game. What we do regret, however, is that in 
the midst of all this money-getting, one hwks almost 
in vain fdr the relieving contrast of a touch of the 
true old sporting spirit; the spirit which in other 
lines of sport is cherished and guarded so assidu- 
ously kr various am'ktcur associations throughout 
the world. Now there can be no question that the 
.< undoubted popalaiity of the winner of the Scien- 
tific AmrricaIT Trophy is largely dtoc to the con- 
scious or unconscsibws recognition of the fact that 
he has in him, dAsplte his professional siding, a 
strong das' of the true sp<^Og instinct -.‘ and we 
commend his successfnl ol^ this tniphy to ths 

consideration of thft fpmget >»ee pf airmen, to wliom 
#0 ^t look tdr iaie re«en»ng ,^f tj»* “Port 
^ \rSiil; profcsiloBiSism late w !^, ^*'***"* 


1^1 Brills in 

T he mdy rodeoBiag teataw of aueh a horrlUe 
catasteol^ te the recent fire in a shift*w«fiit 
fafstary Itt Ite# city, in wlildh no«i^ l«0 peo- 
ple, largely yottiig ^Is not out of their teen« toore 
killed, is ten fact >^t it serves to Itamp i^n the 
public and ol^al mind certain immipent dealers, 
which, but (or such a frightful object lesson, would 
remain unnoticed and nacorrected. In the pniSltacO 
of such a horror, it is futile te noraliso— the tent 
we can do it to point out the practical lessons of 
the disaster and leave it to legislative authority "to 
make sure, as far as possible, against its recurrence. 

Above everytliing, this fire has shown the need 
in all crowded factories of this cliararter for the 
institution of a system of fire drills, similar to tliat 
which Is practiced in our pnblk schools. The ma- 
jority of the unfortunates who lost their lives were 
young people of foreign parentage, and It needed 
only the occurrence of tome sudden emergency such 
as an outbreak of fire to throw them into a state of 
uncontrollable panic. If the manufacturers who 
are engaged in making shirt-waists, feathers and 
flowers, and other goods of a highly infiamHiable 
character, are to be permitted to crowd the uppeV 
floors of buildings with machines and operatives, 
the law should make fire drills compulsory, and the 
officials of our city should see to It that they are 
most strictly carried out. 

Again, if, in crowded workrooms, it is inevitable 
that there will be a considerable accumulation of 
the goods, cither in a partially complete or a finished 
condition, it should be made compulsory for the 
landlord or tlie lessee to install an effective system 
of automatic sprinklers over the whole floor. In the 
case of the late fire, it seems that the flimsy goods 
were bung in rows above the operators’ heatls, and 
that as soon as the fire started, it ran through the 
stuff as though it was so much tinder. An efficient 
system of fire sprinklers would either have put out 
the conflagration or so far held it in check as to give 
the work people a reasonable time for csra})e. 

In this, as in every great fire disaater, involving 
the destruction of large and panic-stricken crowds 
of people, tile question of adequate means of egress 
is shown to be all im|K>Ttant Whether or not 
such stairways and fire escapes were provided as 
the building law requires, the fact reinnlns that they 
were quite insufficient to deal witii the emergency. 
No hard-and-fast rule can be laid down which will 
cover broadly the needs of all buildings. Wliat we 
mean is that the number of fire escapes and other 
means of egress should hove strict reference to the 
uses to which the building is to be put. Tiie fire 
escaiw capacity which is sufficient for an office build- 
ing is manifestly too small !f it has to serve a ten 
or twelve-story building whose various floors are 
teeming with the cxcitaUc and easily panic-stricken 
sons and daughters of the immigrant from central 
Enra]>e. 

NewBpBper Science 

A RECENT press dispatch described the ex- 
periences of the passengers and crew of a 
transatlantic steamer who were treated to a 
display of that very commonplace phenomenon, St. 
Elmo’s fire. Hie usual brush di.scharge from the 
tips of masts and spars appears to have Caused 
almut as much excitement on board as might have 
been expected from an appearance of our old and, 
of late, quiescent friend, ^e sea serpent. The cap- 
tain is reported to have studieti the phenomeium at'- 
tentively for some time, and at 14^t to have given 
his opinion that it was a case of, ''St. Thomas’s fire.” 
Passing over the astonishing fact thnt au etRite 
ship's company, in this year of {pace 1911, #hre 
Apparently quite unacquainted srite a natural , j^e- 
nomenon that has been the subject, fiot fihjiy of 
scientific research, but of tiie most banal lit^ly 
allusion for at least two ttemsM yefen, and 
even the intelligeitt ridpper could only Veoall VSf iteljf 
that he had heard of something of tiie sort OUd tiiat 
it was called after some saint or otitcr; what sho^l 
we say of a newspaper tiiaf publishes «i octeUiit 
of the event as si marvehna oocurrence, anil is hllii'' 
viottily unable to give the phenomenon its cWMct 
name? Will not some phtiasitlutopist found a 
paper whose stsff possesses just tbe^nidimteite ^of ;* : 
scientific education? Wo to tiie scientific - 

permits himself te be interrtesred hy the 
pers ! Wo to the sdeiitific m»n whose 
with or without Ml consssit,^ are wtitton ilip % 
daily press !■ \ 

TTie mere .tejWdaology of evetyi" 
pears tb'he in wnjeamrn ten|^ to 
fratemitp. Jp ^is sei$*e(^^ hi^evWk. f, 
some cwIsdaWon .te peifiimii .te 
cism ii •dd*esim4»''te'.1te tehl Adt 

-(a f, '%i 



jLj|vi»te AMfmicaw' 'hm A siteoft; m .. 
of the of WW 

in SuUh govemmeat navy^.iyaifii *» 

do woric. We tenire«eK, 
hare so for changed that, for tee 


botiding sbotild be dbrnonthimed st ^ 
and all contracts lor new eenstroetioii stenud t 
given to the private yards- 


There is no iocmiatstency in thte 
ion, which is due enh^y'te ‘altowdi'.siM^ 
ditioni, which, in iloF opittten, hove.metiMjMth^^ 
terily ans^efed ihi^ teit.ii^,;#ilii!i^^ a 

dosen ynars ago in fisvnr. of bnUdteg whtiMllte at 
government yaws. 

fn thteo days, when new 
jwsi given to private bnpetek ««»• .end 

progress was very slow. We advocated tlHl| iHiiiky 
of having under constouetion at least ope bametiiip 
at a nai^ yard, cm the ground that bodaose of the 
inevitahle rivalry which would be ereiited bteireen 
the private and the government yards, pvqgeess 
would be. accelerated and there would be an inevi- 
table reduction of costs. Moreover, fonneriy It 
was tiie custom, after the annual target praetice, 
manoeuvrea, etc., to send the whole aMft> or , the 
greater part of it, at once to the navy yards, crelwd- 
ing them With work and necessitating the employ- 
ment of a large force of skilled labm. ^en the 
overhauling, re-fitting, etc., were completed, the 
fleet wonld go to tea ; there would he an iQuUMtete 
drop in navy yard activity; and a large jimr^ of 
the force would have to be disbanded. It ’was con- 
sidered tliat if a large goveromeat ship were on the 
stocks, it wonld be no longer neoeasaiy to dteteyt tiie 
forces every year, tiic men being moved Wer'iniin 
repair work to new oonstraotlon irhen the fieets 
ihoved out of the yards for the summer onilatog. 

The arguments advanced were plausible, am the 
results obtained justified tiw new deporture, The 
"Louisiana,” sister ship to the “Coanecticnt," (the 
first battleship to be built under the new plan), was 
Imilt in record time, and set a new mark in contract 
work, both as to speed of construction and cheap- 
ness of cost To-day, ton for ton, we are hulhling 
as quickly and as cheaply as the leading yards of 
Great Britain and Europe; and the government ia 
getting its oontract-buiit vessels at such a low figure 
that it is altogether impossible for our navy yards 
to make any successful competition. 

The movement for navy-built ships found its most 
iwwerful advocate among the corps of naval con- 
structon. Naturally, they are proud of the results 
accomplished, and because of {heir close identifica- 
tion with navy yard development, their sympathies 
would naturally lead them to favor, if they onild do 
so consistently, a oontinuanoc of the policy. The 
naval constructors, however, ore noW cteiosed to 
navy-built ships, and Chief CoMteactor 1» on 
record as stating that the building of the '‘‘New York" 
at the Brooklyn navy yard wiii involve . an addi- 
tional outlay of over' a mUIioh and a Italf dollars, 
above wliat she would cost if built by private' con- 
tractors. 

Eurtotemote, ti>o poltoy imtogurated tewtef Sitere- 
'too, of eomporing our Afc- 


teiy Meyer’s admlnistvaiim, c , _ , 

lantic float of divtsiotri bf five, with one >hip at a 
time of each division piriMecidtog to tht 
tor annual overhaul, has had tiw gUod .clhtet o( dis- 
tributing tee re^r work mote evenly tittnudmut 
tec yteir, and mtujting it potetific to maibtefit' u totely 
hSns|||nt‘ torce of wothmen at the variotte yatelft 

aec teat the policy of ftavyrjrard con- 
stenolton^: hdMrahle at tee«titee ft wte watitinted, 
and afte«^ having aditeted its purpose, 
liteld Ite uoefnlnesa Euriheimore, because ol the 
i^lid :Mld*>^once of tee, poblle tewoid ted <j|iiestiim 
of fedetel sasistance in tee uphtitidtoy hi cw ptev- 
chant Uterine, onr great ahjMteWinf nteiMNptete 
are' all ted.ateifvlBg torsteaBt o# woriir'>'!Ww«ldite»t 
' % w*!^ conatnmtem, '11^9' nf 'tiM^ wteiild hate ' 
to tete«''''terir gates. tUili V .tee' '«*«ttt m a 'gteat 

’■nmil • would prote -/te' he *' pi ' "* ‘ 

t<$ te!i;;ftew]te, 'even ht # iteStMfipW e 
^te«inhte»tel',<btdU/; ' 
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Ncxjturnal Warfare 

An Autcwnobilc-mounted Searchlight for the French Army 

By Frank C. Perkins 


MQiittMiiQd iB tbete days to find the 
iHitoiiioWte >ut to a Tarlety of practical 
oi thfl )m(Hlt r«(!eOt aevelopaienu of this 
•)i^\ it • tvavellnK Marohllsht oarrl«d upon an auto- 
«l»l detlmed for mintary nee In the French 
. The tenernl aeppct Of tbU new piece of mtli- 


mounted upon a truck and can be taken from the car 
and set up at any suluble point within a distance 
of 328 feet, thle betnc the length of the flexible cur- 
rent leads from the lamp to the oar. The gearch- 
llgfat may, of courae, be operated In Its position on 
the car, if desired, hut as a rule it is preferable to 


from a contact breaker tum-d In unison with the tun- 
ing fork. There are as many tiinliiK forks as there 
arc different movements, each tuning foik lesiioudlnB 
to a specific couta(d bieakcu- 

For field work glass reflectors are nndesli able ow- 
ing to their fragility Sllveied metal mirrors are 



Fig. 1.- AntomobUc-mountsd acarchltght uaed in the French army. 
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Fig. 2.— View showing hMdiag and unloading fadlitiea. 
THE 8EA8CHUGRT IN WAR 


|r:d«||l9jlimtt 1* abp^ la Stg. 1 of our IRuatratlons. 
^ j of the dotait features 

t tor loadiad ^md, unloading the 

ip, dgntlht '4ba eaf 

Jil it iMbh ttUlw W bbur teF an 18 borw-' 
bbtnlBi gMOllne, i^oOtihl or on, and 
JtoMlf hefOUatlng a Ijt to W, jper cent grade. 

jMMwnittoa, 1« >gty«a ba\« lltide' over lo 
Ml ^ sw ' tm motor 

■— f flif the leaeribtor Itouton 

s-^'iiMtreblMt' l» d 7.dW oaldlhitowef eiee* 

' rAMl/Mb I 98^01; 


effect Ite mantpulAticm from a distance, so as to avoid 
looking along the beam, and thus having a deep layer 
of brightly illuminated base Interposed between the 
•ye and the object algbted, clouding the latter from 
view. In tlihe-bf war It may also be an advantage 
to be able to plM* Ihe searchlight In a comparatively 
exposed position,’ and yet to operdte it from under 
cover. The dortoe employed for thia manipulation 
from a dlstauiti ts very Ingenious: without going 
luto a full deaorlption It may bora be said that Its 
Dlioratim) Is basOd oil the response of a tuning fork 

it the w R rtbrfttthi bWmt m\ out 


unsatisfactoi y owing to the fact that tlcy itccome 
tarntahed under the influence of the dcctrli me Of 
late gilded mirrors have been uscci with success 
The brlghtnesa of the clectrli- 8r< umv lomh a figure 
as high as 260 candle-power pci «nimrc uUllinicter 
By the way of comparison U mav he merit imicd that 
lime light gives at most oiilv s laudleoowcr for the 
oame area. The light comes almost entirely from the 
•TOBltlve carbori, and the two elm ti odes ere tilaced ac- 
cordingly, HO aa to give lire best effect with n re- 
flector of 60 lucljes dimiietci good otmervtttlouH cm 
Rt » dlptgpco pf from two to three tpUcs, 
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Presentation of the^ ."'.Scientific 

Speeches at the Aero Club of America's ' Baiup*et and 


I America, hold the eveninc of March 29th, at the 
Hotel St. Resla, In New York, waa notable chiefly oo 
account of the preettntatlon of the SclsnTitrio Auuu- 
CAM Trophy, which, as already told in our colttmns, 
was won by Glenn U. Curtiss for the third time In 
throe suoeesslTo years on May 29th last In addition 
to this presentation, Brlgadler-Oeneral James Allen 
made a speech in which ho told what the War Depart^ 
ment Is trying to accomplish in aviation. 

We print below an abstract of the presentation 
speech of Mr. Charles A. Munn, president of Munn 4t 
Co., Inc., donors of the trophy and publishers of the 
Brtr.KTiri<i AHEaicAw, and part of that of Gen. Allen 
as well. 

PRESENTATION SPEECH. 

“Mr. President. Mr. Toastmaster, and fellow members 

of the Aoro Club. 

“I feel sure that we all sincerely regret that it has 
not been possible for Mr. Curtiss to be present with 
us this evening and to receive In person the Sontn- 
TiTic Aubkican Trophy. 

‘1 think that this trophy may bo regarded as a sort 
of milestone. Incidentally, It was given by the don* 
ore with the object of foelorlng the art of aerial navi- 
gation. In view of the development which has taken 
place In the art during the paat three years, this 
trophy may proiierly bo regarded as a milestone which 
has marked, year by year, the progreaa which has 
been achieved When we hear, day after day, of ok- 
tensive cross country flights of aeroplanes carrying 
eight, ten and twelve passengers, and when we have 
seen aeroplanes rise to a height of two miles above 
tho Hurfaco of the earth, It is hard for us to realise 
that the minimum condltlopi of competition for the 
trophy during tho year 1908 was only one kilometer, 
or a little over half a mile straightaway Mr. Curtiss 
won the trophy for that year by covering this distance 
and a little more, making In all a flight of about one 
mile and a quarter 

“During tho next year tho distance was, with a 
good deal of trepidation, Increased to a minimum of 
25 kilometers in a closed circuit Mr. Curtiss won the 
trophy for 1909 by covering this distance and making, 
all told, a flight of about 25 miles. 

“Tho committee having charge of the arrangements 
decided to make the condition for 1910 a minimum 
flight of 60 mlloe across country. Upon the earnest 
solicitation, however, of a prominent ofBclal of the 
Aero Club, who had recontly returned from Europe, 
tho minimum distance was reduced from 60 to 40 
miles. 

“We all know how gallantly Mr Ourtias won tho 
cup for the third time by his memorable flight down 
the Hudson River from Albany to New York. He 


made tb« best tOBfi^UsMnoa record of tbe y«tr to tlw 
first li« of this Jigbt, tv eoTsrihi g idtstbiMn Y|i1|A 
miles, betwseo; Albfbty Poughltsepsie. 

“We All bavs A fstUbv of mdsarmeot for ^ xM 



Tbe SdentUk Amsrlcaii ItaibY wm by 
GtsmsH. Cntbsi. 

historic river which passes by our olty. Three aamos 
will always remain associated with the history of tbe 
river— that of Hudson, the explorer; that of Robert 
Fulton, the Introducer of rtVor navigatloo; and that 
of Glenn H. Curtiss, the blrdman. 

"At the request of the president of tbe club I beg 
to call tbe attention of the members to the most 


wPIDlli ^ syowiv : m , •_ 

flAt lir. oobld Is nof .Hi? 

.Idm At- the other ett^ of, gi 

pnbhe .veoo^ltton hi doe !ht« 
oeitjf. ht diming thU iliWb\bi 
regt or minlmtae tbe (aitAl A0(rid«lit 

. ,5: - 

r ' 

the wteei^:4rf..tliim'hhUhi <>^ ^ W - 

•1O11 beW/'or ^b^AetblOAh of.Atoert^: A9..Mi|i-\ 
todlaiia ikt^thg -tniiiin;,,! Hgro the 
,IWI, lie. Peat, Cbe rqimMtlthm or Ur. 

Bomammo AimiOAir' TroghY, for .permAnlMi* 'igOifteg 
BiOB. And X M mro thAt it will Aiwaye be aismfilAted 
bf the irln;^ With thgt higtorie down ^ 

UiidaoQ UtTsrj And it edit furthnrnore hAve a uMfllia; 
tatereet ai tMlag tim dtAt troidiY ewtr offered la liUs 
omintry tor Aerial navigation.'' 

Mr. Angvstue Feet, tormer aeoretArr <ff the Aoro 
Clnb, and the olab'e repreaenuttva hi all the attanigta 
at Mr. Onrtlis, repetved the tro;^ fOr Ur- Onr^ 
and made a Sae epeecb of aocamtanM in whlAh he 
feoM how Ameriea'e noted experUaentar bed eet oat 
to win the OOP at the start, add had kept eaafltaatty 
at work with this atm in view. BOw well he hAd 
sueeeeded, year after year, was told la a grAjidih) way 
by Mr. Foet. 

OBNBftAf AUJlN'i BPUEICH. 

Following Mr. Fnat, Oen. Allen, In .a tow weibekqaea 
worda. told what the War Xtopartnent Is Mng, aa 
follows: 

'ITtiis government has lieen aoonaed ot being stow 
to take up aviation as a part ot tke army servios, but 
what is being done by tbe army anthorltles te not 
understood, or perbape not known. One of the aub* 
atantlal evldenoee of the Intereet la Hie fact that the 
aeroplane Is now In use on the Mexican border by 
the troops mobilised there, and la ot unusual value 
In that part of tho oountry beoauee of tbe dlUmiUy 
ot trevel. 

“Only a tow days ago one ot our men went up la A 
nacblne and covered idd mltee in about two hounr-a 
distance wbieb It took two or three daya to cover by 
wagon at one time. And be law more of the oonntry 
In tbooe two hours than any of ns had seen In yeara 
before. The army is now establishing an avlatkn 
course In WaabtngUm, along tbe oast side of the JPe- 
tomac River, and there It Is the iatenUon to let those 
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m tl» vmMm n- 
. ^ 'faring met. AMthm avlAtlon 

fttrt Wmworth, snd 
,||p« ItthM ]»l%i;«« thKMiiliout country for alm- 

' Vt th« Mtai^ rocslTlwi eloae attontlon 1« the 
of flytac nnohlnM from the view- 
The govenuaent 
ft«e,«00 lo niead tor ma- 
Ikiid win It tnto the dlfCerent 
Aa AMire oioney la amtroovtated the 
wUl be axtanded. 

<111 ta the hjtlmiite intention, I bellere, 
to toafdi arlatton to nreral thouaand army 
nien, who win he rendy at any time to «o 
gloft la their machlnee daring the moblllaa- 
tten of troopa, no matter for what purpooe, 
and It la haltered that they will be an ex- 
traordinary adjnnet to the efflolenoy of the 
armir aa a whole. 

'^nt It la of great Importanoe to the pnb- 
lie to hnow that while the arlatlon grounda 
of tha goremment will be primarily for 
arn>y men, they will be open to the general 
puhlte aa well, ao that any pereon having a 
flying madhlne Oan nae it In tbeae plaooa 
fretiy and alio get the benefit of the Inatrue- 
tton of experta In flying. Their opportunl- 
tlea will be as great aa thoae afforded to 
army men in the matter of atudy and 
praetlea.'* 

CURTlSB’fi CAREER AND 
EXPERIMENTS 

Qlenn H, Curtiae, the man who haa done 
80 much toward the aolentlflc advance- 
ment and the practical development of 
arlatlon, waa bom In nammondaport, N. 

T., on the ahore of Lake Keuka, on May *heto' 
fljit, J87A When a boy he dailvered news- 


Albany, N, ¥., to New York city on May 29th, 1910—150 
Mllea in 18S mtuutea— will go down In history. By cov- 
ering the flrat half of thla dlatance— 7I Vi miles— In 1 
hour and 23 minutaa, or at the rate of eiV4 miles an 
boor, Ourtlaa won the SomNTnrrn Amkoican Trophy 
for the third and last time, and secured final posses- 
alon of the eup. This la but one of tbs many triumphs 
he baa aooompllahed, almost any one of which would 
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have been sufficient to win him enduring fame. Among 
the most notable of those following the Hudson flight 
might be mentioned hia “Fifty miles over the sea" 
flight at Atlantic City, N J., In July, 1910) his trip 
over l.ake Krlc from Huclld Beach to Cedar Point. 
Ohio — 64 miles— and return the following September, 
and hlB more recent flights from the surface Of the 
water in the new machine developed by him, which 
alights on and flies from land or water 
equally well. 

Avlat'on for military pvtrposes has been 
given its greatest Impetus by the experi- 
ments made by Curtiss or conducted under 
bis direction, such as bomb dropping, tar- 
get shooting, sending wireless from an aero 
plane In flight, as well as the flights of 
Eugene Ely from the decks of two of Uncle 
Sam's battleships, upon one of which he 
successfully alighted In furtherance of 
the military Idea, Curtiss also volunteered 
lo Instruct aviators for the army and navy, 
and has graduated three army and one navy 
officer from his school at San Diego, Cal, 
without a cent's cost to the government 
During the past winter Mr Curtiss has 
been experimenting at San Diego, with a 
view to perfecting a suitable float for starl- 
ing from and alighting upon the water He 
had already tried experiments In this direc- 
tion a number of years ago upon the lake 
at hlB home at Hammondsport, N. T., and 
profiling by the experiments of M, Fabre In 
France, he was not long In making similar 
floats with which he was able, on February 
Ist, to rise from the water with his biplane 
He afterward simplified the floats to a sin 
gle long, narrow, scow-shaped pontoon, 
which worked belter than fhe hydroplane 
floats used nt first He found experiment- 
ing on the water was preferable to experl- 


pip«ra In hia home town and worked later 
aa a meuenger boy for one of the telegraph 
oompaalea In Rocheater, N. T. Returning 
home, he eatabllahed a newspaper route, and 
while delivering papere to hie scattered one- 
tooiera became Interested In self-propelled 
vefalctaa. Before he waa twenty. Curtla 
had built a motorryrle to carry him over hia 
route. Thla machine waa developed Into a 
commercial product, young Curtiae paying 
the expenae of hie experimenta by doing 
bicycle repairing and electrical work. The 
embryo motorcycle manufacturer also took Thraa quarter rear view of the Curtiss military biplane. 



nientlng on land, and he made numerous 
changes such as placing the motor In front 
and the aviator's seat behind fhe main 
planes, and adding a third surface above the 
biplane, thus converting It Into a trlplane 
One of the most interesting feats he Is said 
to have performed was flying with hut one 
aileron, or balancing plane, on his machine 
In view of the patent lUiga^n he has had 
with the Wright brothers, tips should prove 
valuable In behalf i>f Mr Oj^lss's defense, 
Finally, after all these other experiments, 
Piirttss early last month fitted wheels to hia 


up the motorcycle sport, winning many con- 
toats, Including the American champion- 
ship. Aiming for the speed championship 
of the world, he built a special machine, an'd 
in 1907 at Ormond Beach. Florida, he Is 
said to have covered a measured mile In 
MBS seconds, which, If correct, stands aa 
the fastest mile ever traveled by man. 

From motorcycles to aeroplanes proved a 
•hort step. The lack of a suitable motor bad 
been the greatest obstacle In the way of air 
Ba>vlgatlon. Ourtlsa developed his small 
engine for use In dirigible balloons with 
auccfMsfuI results, and tvaa soon supplying 
the power plants of pmotloally every auo- 
cesatul dirigible In Amerlea, Including the 
•Iv^p sold to the United States Army by 
Chait. Baldwin. 

Invitod Dr. Alexander Orabam Bill to 
become a member of the Aerial Experiment 
Aiaoclatlon, Curtiag. wag mads director of 
etfepet^DMilAi' Ih *hla enpadty dealgned 
tiif flrat heavter-than-alr machine, the 'IJnne 
Bnijig" TTlth the "June Bug" Ouftlis won 
tlto flrat .aviation pvtse offered In Antoi'lca-' 
the fkamirrma JmmicAv Trophy— by flying 
A 'lnlle und f halt on July 4th. IMS. Be 

r f Qutohd^ of fliflhto prior to this, naing 
toMhlnea bnllt under hta dlreatton by 
th* ami^atltoi. 

teMhtflt #*°<ben at tu Aenaanti- 
tu^ flooMty to iur ^ lfi&eolu.rft. It, in the 
toivtiNg or Mos, Ourtlaa wm ttrgad* hr the 
Adto Oidh of AmeMan to r epi K toant this uena- 
tiif''ht'fpa flM'.'inhunidttoiia!! ntok.' With aa 

f ISM 'tlttlf .flat.' athto ''bean amsaihAad 
ilMhir be' tottihS 'OB -the IMd at'BhAlma, 
defsAto«:BWrt«t atid .dthar lead- 
Ma Aviato^ mrnm «h« ih 
totiitnonbl ehamptea. Altar RhahiMi. fjurtita 
itot.hppherod atooflf % worMh itoataat 
atpidii. ht'BMaUlu. Itoly. h« dupllcatod 
MiMmi as BStobhA tokfl'toaoe tA«a bia 
liplM. «»'' Atoinaa ‘mm 



THE CUKHSe mUTABY BIPLANE AND SOME OF BIB 
EMOIIENTAL ftACBlNBS 


biplane In addition to the float, and rose 
from the water or from the land and alighted 
upon either at will One of our photographs 
shows his machine coming out of the water 
and running up on the shore Thus he suc- 
ceeded In perfecting the machine so that 
It Is now a true mechanical water fowl. 

Only a couple of weeks ago, after having 
Instructed four officers of the army and 
navy In flying at San Diego. Curtiss deliv- 
ered to the War t)e|)artment at Washington 
Ilfs first Jiillltary biplane, a photograph of 
which Is also reproduced on this page This 
machine has several new points of Interest, 
such as the placing of the ailerons at the 
rear of the machine Instead of at the front, 
and the fall, the movable rear ends of the 
two triangular siirfares of which net In con- 
junction with the front rudder to steer the 
machine In a vertical plane This biplane 
Is very strongly built, and 1b capable of car- 
rying two men and Jno pounds extra weight 
It has a spread of 32 feet, an over-all length 
of 29 feet, and Its total supporting surface 
Is 320 square feet; the weight complete Is 
700 pounds. In making the acceptance 
flight Mr McCurdy made two magnificent 
flights of 10 and 8 minutes' duration above 
the Potomac at Washington The machine 
has been sent to San Antonio, Texas, where 
the officers will experiment with It Mr 
Curtiss himself will come East tli(> middle 
of this month, and will eoiuluct fuiiher ex- 
periments in the nelghlmrhooil of An 
napolls. In all probability lie will devote 
much of his time In the near fuiiire to per- 
fecting the aeroplane for naval use 

Copal varnish (aieonliug to Heeren).— 
Dlasolve 60 partu of West Indian copal In 
30 parts of highest pei cent spirits. 10 parts 
ether. 40 parts oil of tiiipentlne, by gontly 
heating This Bueeeeds (inl.v with the varie- 
ties of eopal (hat in the above named sol- 
vents are not merely softened but actually 
dissolved -the eopal must therefore be 
tested first ns to Its solubility. 


Old Coins and i^icient 

The Origin of Our Modem Methods of 

By Walter H. Woodward 


I T la to Lydia that Europe owea the invention of 
loluaRo In all tlmee and in all countrlee, the prlv- 
ilt'Rc of uotiilng baa been allowed the eoverelm. 
fiowuH, of Lydia, was the flret monarch to Introduce 
N bimetallic eyatem of coinage — gold and allver In the 
l)roiiortlon of about three to four. Thle wae some 
time between .160 and 146 D. C. Darlue, of Perelm, le 
aaid to have later adopted this Idea atao. 

At a very early age the anclente found It neceaeary 
to dlttcover nome deflnite medium of exchange to take 
the place of the Inconvenient method Of bartering — 
the most primitive moans of carrying on trade Metal 
was I'hosen doubtless by reason of Its durability, and 
in the (osc of gold and silver, by reason of their in- 
trlTiRlc value Bllver and brass were first used, par- 
tteularly In Greece, from a lack of sufflclent gold. 
Later, however, this deficiency was overcome In a 
manner to be deecribed farther on 
The less liable a metal Is to change in value, the 
bettor It Is suited for a standard. 

The first method of using precious metal as a 
medium of uxehatige was Impracticable and Incon- 
venient it was simply weighed and exehanged, in 
full, for eoniniodltioH of various sorts. Boon, as com- 
merelal trausaetlons Inereased and became more com- 
plicated. It was found necessary to divide the maae 
Into units of various weights, which took the form of 
tough coins To this day there Is one survlvlag 
relic (In name only) of this first system of payment 
by weight. It Is (he word pound. This division 
proved unsatisfactory also, since no two merohants 
were likely to have split their store of sliver into 
pieces of equal weight. Their units could not he 
taken as n standard, since a piece of weighed metal 
tKicoiiies a eoln only wh-iii It Is stamped by the State, 
and la thus guaranteed to have Its professed weight 
and luirtly 

The Greeks first Issued real coin some time during 
the seventh century 11 O. By the fourth century the 
entire civilised world used monoy. It la supposed that 
the priests played an lmiK>rtant part In the Introduc- 
tion of money, for It is highly characterlatlc of them 
that their coins were from the start marked by re- 
ligious association So ancient coins in a great meas- 
ure confirm history and have been, and in the years 
of discovery yet to come will doubtleas continue to 
iw, of the greatest help to historians. 

In addition to Illustrating events of history, these 
coins have also a direct and valuable bearing on the 
religious beliefs of the nations and tribes by which 
they were issued The mythology of the Greeks bos 
not been recorded by them in sacred books to any 
extent, nor handed down to later generations by a 
faithful and studious priesthood Their mythology 
ran on unchecked, and having grown out of the be- 
liefs of scores of various tribes, reaches us in a con- 
dition which scarcely admits of sytematlslng. The 
Greek coins up to the death of Alexander bear only 
sacred subjecta. Every coin Issued bears a reference 
to some deity. Coins of Miletus, for instance, bear a 
Hon; those of Erotrla shows a cow and sucking calf; 
those of Cysieus show a tunny-fish, etc. All these 
were symbols of the goddesses The coins Issued 
under the empire bear, as a rule, the imperial por- 
trait on one side, ami on the other a sacred emblem. 


The whole, then, afiorda in invaluable naalgtasM In 
reeonetruetlng Qredt nytturiofy. 

Ancient eotna are at iicneat eqoai vnloe to tbe 
geographer aa to the hlatoiian. 

Then too the art df eculptare, at whidh eoln mgniv- 
tng la an offavring, recehrea great inuetrattoa Wm « 
careful study of these eoina. The memory of hmt 
statues le preserved for ue, and, partieulafty In the 
oaee of the Greek coins, we are afforded an ogampie 
of that eklil by which her eoulptors attained rntdi 
renown. 

The history of Greece te one of m pet^ie ooatlnually 
tom by civil dlesenslon. Their story is one of war 
and atrlfe, forever between themeehree, and In later 
years with outsldere. War ia an expensive thing In 
more eenaes than one, though we have need to taka 
note here of pecuniary costa alone. Aa the varldps 
Statee were Jealous and ahvigv nt odda, so were BMP, 
and as a consequence the religious temple was ra- 
sorted to as a depository for the eafekeeplng of pre- 
cious metals and Jewels. These retigtotte tatottirttoM 
played no unimportant part In the developmeat of 
earlier Greek commerce. They held vast attSDs of 
gold plate, and this, together with fortunes of their 
own, derived from votive offerings, they employed 
productively for their own use. They loaned money 
at a high rate of interest, and this custom vary lEmly 
suggested to others the idea of doing likewise. PaslOB 
was probably the flrat to do thia. He founded a houae 
at Athens, operating with a capital of fifty talenta. 
He established for himself flrat-rate credit at all cen- 
ters of Greek commerce. In this way buslneaa could 
be transacted by the exchange of a sort of letter of 
credit in place of payment In coin. 

The Introduction of this system despite Its small 
scale ahowe the growth of eomraercial activity. 
Money was now more plentiful, and all prices higher 
than ever before. Thta was due In a measure to the 
amount of preoloue metals, chiefly gold, which had 
been brought into clrcuiatlon. War upon war led to 
the gradual coinage of the treasures which had for 
years been accumulating In the temples, and this new 
"hanking" system put on the market money which 
would otherwise have been boarded The Interest 
rate was high. Twelve per cent was paid for the loan 
of money. This fact is signlfloant. It shows the 
thriving condition of industries. Capital was evi- 
dently In demand With a fortune of fifty talenta 
(less than 1160,000) there would be yielded an Ineome 
of 16,000. That sum of course then poeeeeeed far 
greater purchasing power than does an equivalent 
weight of gold today. 

It might be well to eay a word here ooBcemtng the 
origin of the term bank. Borne authoritlae have It 
that its origin Is found in the ItarlUn word banco, a 
bench used by money changers in the market place. 

I am inclined, however, to favor the claim of oUwr 
authorities, who maintain that the term taksa Ita 
origin from the old German word Bancfc — a pile, 
mound, heap, as of precious material. 

Greek bankers (traprzUie) maintained their stonde 
in the Agora, and combined In their vocation a num- 
ber of other busineaaes. They changed money, bought 
foreign money at discount, fnrnithed gold for axport, 
loaned money to merchants on security of Alps nnd 


ttwir cirffMt, and yeeelfcd ittipa «n dqpndlL Ar v^ffoh 
tlwr ItoU ttowwt istsr od atm, wM to 
Pkwnhrokers, noMpttnt' goM i|d«to said Jtotoia. iuHl 
olliMr personal property. 

W« have no evidence that any of thaw «s«taat 
banka and hankers wen ever panautoed hr ^ fltat«» 
and very likely they were not. One exo^lnn pm 
hove existed, however. If we are to Credit Arlqtotle. 
la the ease of Byaantfnm. 

In Rome, hankers are known to have exlstod as 
early as fiftt B. C„ their tonottons being praettoaUy 
identical with thoee at Greece. We haws a trflle 
more reliable tntoraatton eoncenUng these Romaii 
bankers than we have at the Grecian. Their various 
bmachea of doing hnaliMM seem to have been aa 
follows: 

.Their I'emutatlo, or exchange of foreign ooin for 
BOinaa eumnoy. For this they charged a oonunlaaton 
or axohanfe. Butaequentiy, when the Rotnana ao- 
qualnted tfaemwtvea with the Greek method of bills 
of exehange> they received money which ww to he 
paM at Athene, tor Instance, and drew a draft at 
esAange upon some Athenian banker with whom 
thiw ran an account 

Their Depotitum, or keeping of eume of money for 
other persone. Caeh might be deposited merely for 
safekeeping, in which case the banker (Arpewtorium) 
paid no totereat When a payment was to be made, 
the owner was required to draw a Aeok, ae In fflA- 
em timto But the deposit might have been made 
upon the atlpulation that tntereet be paid, in which 
event the transaction was eallsd GrediluM. The 
ibanker could then employ this money in hie own In- 
terests. 

. in the event of failure of a hank, the law enacted 
that the claims of the deport tori! should be satisfied 
'before thoee of creditors who had money deposited 
^to their credit at Interest. The ArpenlerM never de- 
llverto money to anyone except upon receipt of a 
Aecic, and the payment was made In oaA, or If tbo 
peraon who received It kept an luscount with the 
'same banker, the sum was croditA to bis account 

Of all reoelpts and expenditures these bankers kept 
an accurate account in books callA Godlces, and we 
have every reason to believe that they were familiar 
with double entry bookkeeping. Thus the Arpentoril 
carrIA on a busiueeB almost idsntical with that of 
the mAem bank. They combinA with their regular 
banking business other avocations of a klArA na- 
ture. They often acted as agents at private sales and 
auottons. They acted as brokers, too^ in the mAem 
sense, and frequently undertoA to sell entire estates 
aa Inheritances. 

For many years the ancients maintalnA that charg- 
ing Interest partook of the nature of usury, aA men 
of thle profenlon did not enjoy the very hlAeet 
reputation. After a time, theuA not escaping re- 
praaA, the higher class of bankers maintalnA a 
goA name and enJoyA a reputation for faAsety and 
ability. Their crAtt In all parts of the commercial 
world enablA them to raise on Aort notice large 
Bum of money in foreign cities. Much confidence wae 
finally plaoA In them, businese often being trane- 
acted without wltneseee, so they became la time a 
tort of unofficial notaries Abllo. 


The Le Verrier Centenary 

¥ E VERRIER was born on March 11th, 1811, at 
l-<St 1.0, In the Department of La Manche, France 
This Is the year, therefore, in which the entire srlen- 
ttfle world celebrates the centenary of his birth. Un- 
dOubtAly he was one of the greatest mathematicians 
that ever llvA College undergraduates who fail In 
mathematics may find some consolation In the fact 
that despite his special aptitude, he tailed to pass his 
examination at the Polytechnic in 1830. After grAii- 
itlng he was about to become assistant to Gay-Lussac, 
when he was offered the assistant professorship of 
istronomy at the Polytechnic School, which post he 
tccepled. Thus he was fairly launched on an astro 
rtoinical career remarkable for its brilliancy. Hts 
list astronomical monograph bore the tllle, “Meraolre 
le Mccanlquo Celeste," and was published In 1839 
T,c Verrier, of course, Ig beet known for bis mathe- 
matical discovery of Ntotune. Not oijly was a new 
[ilanet added to the Alar syelem, but the Immensity 
if stellar distances was drtVA home It was on 
kugust Slst, 1846, that Le '^Itorrjer announced to the 


Academy of Bclences the theoretical posttlon of a 
planet which caused the pertuAattoiu of Uranus, per- 
turbations which were first dlsoussA by the Pr«^ 
astronomer Bouvard, and wbiob for two decades and 
more were a source of muA mathematical comment 
among astronomera. A few weeks after the onnonnee- 
ment of the Academy of Sciences, Galle, In compHnioe 
with Le Verrier's rAUeet, directed his tsleB<^ to 
that portion of the sky IndioatA by he Venter, ppA 
found the star whleh we sow call Neptune. / 

Thle brilliant auccesa inspirA Le Verrier to Ito 
vestisate the movements of every planet from the fisst 
to the laat, from Mercury to Neptnaa, an ImnwBto; 
labor, which Completely shatterA his' health. Ith 
died on September Wrd. 1$77. 


done tor ballooning, tor example. 1* weU told by Ur. 
A. Bander, In an arUola entUtod "The Preparattm at 
Oaa tor BaUaeiia."->ri» eteot of todtoto on the 
Ughir animate le dteoitowd la the light at STof. hen- 
don’e raoea^Aes.— One at the awet impertaait articles 
In the cnnliU: Buxeunany Is Ur. Walter V. Taroer'a 
Pto«r Atltted "The Air Brake ae RAUtod to Preprem 
in LooAi«tkHL’’-^e «a«stlon Af afftetoopir tod 
eotosny la the management of todastrlnl entoniirteto. 
aa yevtolA by Ur. Uarrlnifto amereon, le prsnotod 
in g flommayy of the paper reed by Mr. BineiMin he- 
ftoe Hgrvafff lUiBlveraltr--^. W, 0. FtMteA'd papsr 
to 'TutoA Sidto" fli conotod A.-4MM intoatoHnff Uew 
fVA^h toys ef a meohanieal nafento are deserihid guff 
8. 8. Hough dteAnrsaa op the almh 


The ComBt 

T he opening article of the earrent 8 u B »iayg f| W f, 
No. 1840, deocrlbes two new breelcwaton 
west coast ef iTittland.— TeAalcal cbemlstry htortoh- 
trlbuted a vmr important ehare In the meAtotot de- 
velopment Of serial navlfattoa. Whtt hto 


A ttGORDim to the AfitoWAM .Mamm, lit ha 
:bqaa eattmatod that Aew.>tt»*kM.«tmAter>'eton 
thin a mmu dihl « haU Miyeii M cdl hr tIte iMM 
igff oil wdtta, 
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What 40 You Think of the Scientific American ? 


iSome Answers tp a Question wliich We Put to Our Readers a Few Weeks Ago 


f our fMiifr* to mpru» 

r Scanramc AumuAv* tow brought 

“h*to»Mw vw|M«ito. «<»m» 0/* «*< /«<toM 
4r MOc^to/ «<MM toww todtootod to* «*<y 
> 0/ totor vrtunj imd oomo tow* b«*M 
rtmfjlf kotffut to fwtoitop <wf wtoi< w* hmw* tau do to 


iiuto* (to SatMnnu Amcboax an **<« mor* fiofitttor 
i«i«*fcJy (tom U WM to/or*. The follomng /«((«» ar« 
uloetod aud pubHthtd iargtlg for thr purport of rtimu- 
lating mart rtpUu. 

Tkt Sditor uiantr gou to taho the tame pertonal tn- 
tereet to (to Scnimne Amhucam that he laket to it 
ktmeeif. Aftef ail, it it gour paper at murh at hit. You 


pay for it, and gou hare a right to tell him whether or 
not gou are getting what gou ejtpect out of ite paget. 
If gou hare not alrendg (onimWMratrd irilh the Editor, 
do to. Tell him whether or not you agree trith the read- 
eri whote let ten appear an I hit page; tell him jutt what 
the St'iKNTiKic Amkhii ak m«anx to gou, where it helpt 
gou, and where it failt to help gou. 


Fiiwn BkuU 

Td i|M iBdttor of tb« SciRwnno AwhmoaKi 
Amf m to ooqgmtutote jrov on Uw oppearanoe ot 
th« naator Soaaratno AMtatOAir. A baaotiful ntiiaber— 
In Itafraitojr, oofraTUica, and matter. 1 hope your 
o9m to Itotter the alreedy «oo^ wUt meet with a gen- 

OiUMnfiMwa. ParMito SratO. Rar. J, U. Kolb. 


I would like to viait the editor. 1 InTite him to oome 
and visit us real often. 

I write for the agricuttural preas, and other publira- 
thmat am an amateur itudent of plants, liinls, animiiU, 
geolqgyi and am an Audubon follower, Perhaps a Col- 
umn in the ikntiimno Asubicam on merry to iiniinuls 
would be a mlietonaiy for good. 

Alexandria, Mo. Jawbm BuHca 


A nf A|p«etellm 

To ^ Xdltor of the Motaamno AKamcAXi 

I 'tAh, Wf BMMh pleaaod to note that our wokome 
TIntotoqr riattor, the thmtmne AwxwoAir, hae been In- 
Cioaied to twenly‘tour pageai alao to note the hand- 
aam4 toUriiumth nwnbeni. which are, as usual, brimming 
full of totereat This, adds another large step to the 
great inpvrwrity jour nugasine has over any other mag- 
oalnf jhiWtohed anywhere to the world. 

1 ato a Mibieriber to the ptmr, UJ father Is a me- 
ehanicpl engineer, and idnoe I ftrst learned how to read, 
I don't think there has been a stogie when the 
SoTtorifeinio AicnioAM did not And Ui wa/to our library 
table. It li the most eoeiprelmnslns, at the aame time 
Intagetm, and raluaMc and most vltaliy interesting maga- 
sliie toat is pubttshed to^lay. It Is the concrete e»- 
preMon the world’s progress to ttud most toteresting 
(told, sctome. 

We have always felt this wa> about the Sciaimna 
AMtoUtoN. and as this is the Arat Ume I have had oi- 
caalon to address you, I take pleaanre In aaying It for 
our wjbol 0 fimitv* 

AtihMto. Ob. T. C. UoTun, Ja. 

0M Iitewtad In gtetie Electricity 

To the Kditor of the iicisxTmc Ambbicani 

Your weU-meant inquiry os to taste of your aubacrihers 
In arUcies most favored called my attention. 1 personally 
am very much tntcKsted in ttw study of atmospheric, 
magnetic, and static electric effects of tills planet in Arst 
plaoe, and then its, or their mutual effects In the solar 
system. 

Very respectfully your^ 

Minas Nueroa, Mexico. C. H, Maria. 

No Interegt in Antronony 

To the Editor o( the ScisMTirTo Awbbicami 

I will have to confess that I do not care for the sub- 
ject of astronomy at all. 1 know It 1* a wonderful study, 
but it has no charms for me. 1 liavc nothing to say about 
dropping the patent list from the bvsriaMssT, for 1 do 
not take that paper. 

Pittsburg, Kans, Jamcs Tomuxsox. 

More ArdiMotocy and Antliropokicy Wanted 

To the Eldltor of the Schcntisio Ambricax: 

1 have been a reader of the Smxnno Amubioax for 
some years, and consider U one of the most important 
ns well as interesting of our periodicals. A criticism 1 
would make, however. Is that tlie nuii-uieebanlcal phases 
of solentiAc progress seem to be slighted. 1 refer partlcu- 
luriy to arcb^ogy and anthnpology, the former of which 
is continually making fanmense advances. With which it is 
difficult for the average reader to keep at all in touch. 
At least one generous artlide each morttb could well be 
given to such subjects. Home of the more purely technical 
matters could be confined to tlw SomjtMax'r, leaving the 
BciaxRrto Aksjucax for the broader phases of knowl- 
edge, where mighty vistas of time and space offer the 
reader an escape from the detaiU of manufacturtog and 
transporting the necessaries and huuirfes of our physioal 
life, . ■*'<*- 

Waafilngton, O. C Paui. R. Boma. 


SaiiM Hcliittd 8iig|i«rtifiin. 

To the Editor of the Scwxttem AMutidAXi . 

I Nlw the Searnme AssaapeAx Ndl Mli aid 1 am very 
thanfcfel tor sueb a triithftt^ ridtoljle (WbUoatlon. Itm 
topUa .wMi eapedpUy delight toe am*AlbDif telattog to nat- 
u?M iriatMTHMsda, animai|t toatM^ 'A’hen aa- 

toMWiy and youy odltorfels. "ficteitoe lb tbe Current 
la veiy ttotely. 

e '^unut of Mfeflce myographs la for the e(sitoiV>n 
a seader. tofid la a hoeae^ ds^rtmani Mom 
'# would he s * 


*• ,il«ito»»4a (rf meehantoi 

^'l^smtotau,'tto'toifcMM'%^ Wethods of 

WrfdMf 'M -iiww agraffiw mdiiw tor tae raossea, 
MMII fe'Mnr to m ptooe to nw 

|> sMMtoMfea '(If ow ptmliA. . 

WdSMMsi”'-fe a bsetol ediAee, 


Qpttotlibd Better 

To tbe.Bditor of the Scaiptnc Ambucaxi 

In response to your allele In the Soixxsino AanwiCAX 
to }raur subscribers, oa to how they liked the way the 
Soixvinc Amuicax is conducted, 1 wish to say that it 
la conducted splendidly. 

Your weekly articles on oviatkin are very instructive. 
Your monthly magaainc numbers are a great Improve- 
ment over the old Scntxnnc Axbuoax. Vour new de- 
partment *Sclenee to the Current Periodicals" is u very 
valuable addition. Tim removing of the patent list, ami 
putting reading matter to that apace, was very wise, for 
the reading matter la, 1 think, more valuable than Uie 
patent list. 

I may lay in a few words that I think the new Scicv- 
mne Ambbicax is at least one-third more valualilr and 
instruct’ve than before Mie present change. 

Frederick, Md. ALraao G. Zhsmbsham. 

Mr. Spaan WaBto MadMae 

To the Sditor of the Soibntikio Amuicax: 

In connection with the request tor suggestions regard- 
ing the amount of space devoted to various matters in the 
Scuxnnc Amiwioax, let me soy, Arst, that 1 am so well 
satisited with the paper as it is, that If I were to become 
ao poor I could afford but one periodical, I should liold fast 
to this. In fact, 1 have been to the expense of buj'ing 
a complete Air of the paper, all the volumes, except only 
the rare and very higli-prlced Volume 1. 1 did this l>c- 
Cttuae 1 thus secured a trustworthy history of the progress 
in science during more than half a century |)Ast, 

Ho you will twtieve, I hope, that if 1 offer a suggestion. 
I do It with full conAdenoe that you know much lietter 
than anyone «Jw what such a periodical should contain. 
As it aeems to me, however, you ought to devote n Atlle 
more apace to the development of medicine- tive new 
diaeoveries made through the study of Imuiun diseases 
and of the means tor preventing and curing them. Thus 
two of the monthly magaslnes that I have been reading 
recently gave detailed accounts of the evolution and uses 
of that curious remedy named 606. The accuunt in the 
Saaxnnc Ambbicak was a mere reference, and by com- 
parison very disappointing. 

You will aay, perhaps, tlmt the magaslnes exaggerated 
the story, and that much work Is yet to be done witli tlie 
remedy before it can be dossed as a sdenliAc achlevcinent. 
Granting this, may 1 not suggest that all the steps mode 
In developing such a tiding, including the mistakes madr, 
arc, or ought to be, of the very greatest interest to every 
liiteUlgent reader? 

l.et me emphasise the assertion that such work ought 
to be of intense interest. That many ]>eople do luck in- 
terest Is an astounding fact. Why, we are In a state of 
civilisation where our Congress dewtes nearly two hun- 
dred and Afty miUkins a year to the development of the 
arts of taking human life, and leaves such rcseurt-h work 
as is done at the Rockefeller Institute to be sujiportcd 
by one much-abused man I And that is not alL W e are 
lemoved from a state Of barbarism, wlwre an adequate 
food supply was to be secured only by tiiose having ex- 
aggerate greed— we are rmnoved from that state by so 
narrow a space of time, that when one would enlist ttie 
public to a campaign, say, against tuberculosis, he must 
point out, Arat of ^ the dntwial loss which the com- 
munity oolfoio When # man dies from the insidious disease. 
Conaider tUa well We know that tlie victim of the dis- 
ease faces kOatfa tor montto as anrely as one condemned 
for citow (feoa, wa know that he is killed by inches, and 
we know that M* relatival suffer the torments of the 
damnod aa Ibay see him go, but liefore we will lift a 
hand to wl)M the plague, someone must tell ns that 
bis death means tto Joss of a producer worth Ave thousand 
dciUanl 

It is elaar that even intelligent people are chleAy 
interaatod in reading the atorles that tell liow some ohs 
has made, or la to nudm, some discovery ny which lie will 
1 ^ two bhufe* ^ grass rriiere he grew bnt one before. 
Itoi prodnoltni grpai la onr test of totereaUng pro- 
greao. 

I oonoadt M yen *)9I» nerrapaper faahon, givr peo- 
ple only wbat 'Ute'toaJmilty want, you will omit moat of the 
accoanti bf adtoncea in medicine. But I beg you to 
lenumber that ywir wnrfc ia educational to an extent not 
enjoyed by many, and that the appetite for what we 
md gffnra fftb mmOi ot material aininiilated. Wn 


strove to grasp tlic Fourth Dunension when you gave 
space to 11, and In like manner rending about Kenicily 
606 (or chU it Remedy 707, winch it mu) lie when at last 
It Is the perfect thing) will creiile a working, foreword- 
ing interest in the struggle willi wliiit seems now to In- 
uneompicrahlc diseases l-'nr Hie sake of those who now 
stand liclplrss beside tin lieds of the dying join, lij the 
method I liave suggested, in the work of the few who are 
trying to raise our civillsution to a level where the arts 
of healing will have at least us much consideration ns 
the arts of destroying liuniuii life. 

Norlliwood. N. V. Johk It. Hpeaiis. 

[Author of “Tlie History of Our Navy from Its 
Origin to the Present Day."] 

A Clergyman Approves 

To the Editor of the Scikktific Ambbicax i 

Aprojios of your liivllution in the SciBW-nwc Ambucax 
for the friends of the paper to make such kiiully sugges- 
tions as they may wisli, 1 venture to suggest one or two 
thouglits. 

First. 1 wisli to most licartily indorse ttie jmliey and 
successful liundling of (he material you give us from week 
to week— cspeelully since you have enlarged and elmnged 
tin pluns. It IS most heipfiil, and it gives me pll^sure 
^very few days to reicr to its value, etc. * 

Second. White I do not feel limt the niaiiageinent has 
materially erred in iiiiy csscntiHl, itill it docs np|ieal to 
me tliat there are ms-asionally articles that might lie 
classed under “Novelty," lliat are ti» triAlrig to merit a 
place in so good n jiuiier. 1 do not olijeet so much to 
tlielr puhllciition. if I hey renllj All u place for sonu-onc 
else, as 1 do ftn-1 lh.it 1 uoiiUl like to sec more along tin: 
other JJnes. 

Third. 1 most lieartily approve of the lilen of jiliicing 
the patent mutter in the Soi’eLKMXNT. 

Fourth. Wliile 1 iini u lajnnin in seienee, I feel a gen- 
eral interest in everything ot ii seientiUe nature, and afi- 
prccittte the generous space allowed to the seveiai tujiles 
and seirnees. tuve ns also more sliorl seientiftc items and 
new notes, such ns yon give us one column of under 
“.Science.” 

Fifth. I want to most heartily ojiprovc of tlie must 
generous amount of space given to astromnny. You liave 
given such a liberal amount of spuee to this seienee, that 
no one has any right to say that it Is not receiving proper 
recognition. The nionflily notes and map are lietter than 
1 have seen In any amateur nstroiunnieal junrnat. At my 
Chautanqinis, where I lecture and conduct classes in us- 
trunoni), in my eorrespomienee courses In this 'subject, 
and in my (K-ensioniil lectures before high sebuols, normal 
schools, and general jiapuiar audiences, I always reler to 
this most helpful material at tiieir dl8|H>sul. 1 am con- 
stantly consulted through the nnilU by umntenrs all over 
the country, und I find tlicrc is n great desire for material 
of this kind. Now we enii not riglitly demand more, but 
I do feel that if you feel (ILsposed to give us more space, 
it would tie helpful. I do not refer so iiiiieli to more sjw- 
eial articles— although wc will np)ireeinte all you can give 
ns — hut 1 menu such a page ot monthly luiinteur notes in 
astronomy us I reernlly wnile you uUiut pmetleal mites 
to assist ttiiding tlie planets, iisteniids. etc., iiiul u culling 
attention to nil iin)iortiinl event.s in the astronoinieal calen- 
dar. I should like to see one page, or rieii Imlf u page 
if a full page could mil lie sjiiired, lilled wllli tills kiml 
of material. Soon an Aiiiiiteiir .Vstroiioiuirnl Association 
of file United States mid C'liniidii will lie regularly orgiin- 
Iscd. Already a part nf the ineniherslnii is in eonneetinn 
wltli each other. When that delhiite mid formal organixu- 
tion is perfected, 1 iielieve I can assure enough interest 
in further astmnaniieal material to make it wortli your 
while to gradually add more along this line. 

Before closing this rcfereiiee to nstroiiomv, I want to 
tliallk you for your generous spirit In publishing prinlleal- 
iy oil articles I have furnistiesl you ulniig this line How- 
ever, I do not wish to einlittross you liy tuniislnng more 
than you wish or can use, und a friendly retiisiil mij lime 
will be cordially rccciied. 

Realbiing that y. ir tusk is indeed more diltii nil than 
the many tlwusaiids of readera appreeiute, I limi ii must 
hearty appreciation tor the high grade of »i>rk \oii are 
doing, and never suggest any ncgallu eritu-ism, t.ioiiierh. 

Edgerton, Wis. Hm Ken W Kouebts. 

From an Electrical Contractor 

'ro the Editor of the HemvTiiu Vsinm-AN; 

In ropty to your editorial of March 11th, would say that 
1 have been n reader of the .SniNrini American since 
KMW, and unhesitatingly state that 1 lime received great 
knowledge from ita contents In iiiv estimation, the week- 
ly patent issue should Ik- jmlilisheil, its many illustrations 
^ving new ideas to the tliiiiker. 

Mt. Carmel, lU, I’ahi, M. .Iamxk, 

Bieotriral Conlrartor, 







A t Mr Carl Hagenbecka famous animal park at 
Steltingen near Hamburg there have been erected 
llfenslae ropresontatlouB of the great monsters that 
inhabited this earth millions of years ago The idea 
of the proprietor In building these strange beasts 
is to present to the public view a faithful and ac 
curate picture so far as science can tell of the 
weird creatures that roamed over this globe in the 
distant past 

The work has been carried out by Mr J Fallen 
berg a well known German animal sculptor These 
strange beasts of the past have been built up of ce> 
ment and rightly occupy a portion of the grounds to 
themselves In all some thirty have been constructed 
around the shores of a delightful little lake some 
three acres in extent The animals are depicted 
standing by the waters edge amid the shrubs and 


this huge creature were brought to light from the 
colliery of Bemlesart In Belgium a dlecorery quite 
unltiue In Its kind Brery bone of the creatures 
skeleton has now been cast In plaster of Parts 
so that duplicates can be supplied to museums 
This dinosaur bad a most remarkable dagger like 
thumb so big and pointed In shape that at one 
time when discovered by itself in England it was 
considered to be the Iguanodone bom Some popu 
lar works on geology still continue to reproduce an old 
restoration with this strange horn on the creatures 
nose' The specimen In cement at StelUngen towers 
some twenty five feet into the air making the trees 
around look rather smail The tbnmb of the momtsr 
measuree some eighteen inchee in length 
In the construction of these restorations every care 
has been taken to render them aoenrate. Before 


the sculptor commenced operations at the gardens he 
spent twelve months in pr^aratory work He visited 
all the leading museums In Burope, eomulted with 
Isadhtg naturalists and made extensive drawings and 
sketches of the bones which have been brohght to light 
by the fossil hunter He admitted to me that he had ob- 
tained a great deal of help from the authorities of the 
Amerlesn Museum of Natural History In New York 
who supplied him with valuable photographs and 
drawings as well ss meaeurements I noticed in his 
oflloe, too, copies of the Bcncirrmo AKshiCAif oon 
talnlng artlelee and illustrations on the subject Be- 
fore work was actually Mmmonood In the park models 
were built In olay, easts taken of them and these 
were submitted to leading authorities for opinion 
When It was found that they diflertd the models wore 
re-made and submitted again until they met with 


trees while In 
the lake Itself 
arc shown huge 
crexodties and 
other aquatic 
types Addition 
al realism has 
IK en c t tulned bv 
irpstnUng a few 
)f the a! Im ils In 
thi set of bat 
tllng with sped 
mens of their 
kind 

The first ant 
mal to be erect 
rd was the igu 
nnodon a great 
herbivorous din 

aur That this 
creature habltu 
ally walked on 
its hind legB has 
been proved be- 
yond doubt by 
tracks found in 
various parts of 
Burope In the 
year 1898 no few 
er than twenty 
five specimens of 



the desired ap- 
proval There are 
several repreeent- 
atlons of the din 
osaurs or terrl 
hie 11 sards * 
These oreatures 
lived upon this 
globe some five 
to ten mitifon 
years ago They 
all possessed four 
ambs Ifhlie a 
t«fW, like the l|a 

anodoih wanted 
so tbnAt hind 
legs The ma- 
jority, jwwster, 
atruUsd iiim/i bn 

qsMtrttiiwid «t to- 
day, mwff atKttks 
they tooh tmmr 
lA 

one oyitift pim 
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A BESTORATION OF AN EXTINCT ANIMAL AMID NAl 



Science’ in I*# 

In this Department the 
Articles Appearing in 






Scientific Sericulture 

roaring of allkworins was at 


meate of twlfi «a itVkt (be ollkwarate jdMb ei* 
min tbolr momui clv« «tt MM of (be <«« 

methods emidoyed. Tbeea ebUbwi u« AITMM IV 


Hdiitliern France, but the Industry 1 


roalth in many districts of former popth At (be tMtUnte, mM the? bMMft i 


ary oenten of IttXfuoties, The ttaftoM ere ew)r ebo^ 


destroyed by the ravages of parasltle diseases, and oensful, aa the institute txiys bl|^ piiees tor oobMbs 


only a few small and not very flourishing establish* 
menfs are now In existence. 

In view of the fact that efflcaclous methods of 
checking the scourge have been developed from the 


produced by apmved netlMda. 

When the cocoms tsf reoetuod at tho tMtttuM (bo 
female cocoons, arbioh an boavlsr, an ssbaMMl fnm 
the mates, and all ooooons ot abaormal appeianuioe 


memorable reo^rches ot Paeteur, the decadence of are rejeoted. A tew eooooM are toouibt rapUUy lo tta* 

Frenrh sericulture is very remarkable, especially as turlty in Incubators hsatcd to shout flfl dM* WMl 

French silk nianiifartiirers are still very prosperous the consignment Is not aeosgtod unless hsstthy neUu 

and ciHnone are imported In large Quantities from the emerge from the sample oonsas. The co coo ns gn 

Kurotican countries. French silkworms are not pe* then placed singly In oompartnonts or hoxso SSaSlHSl 


cullarly suaceptlble to disease. The superiority of 
tlu< foreign silk ciiltiirists Is due solely to their more 
Intelligent practice of the scientific methods of scrl* 
(ulturc which were developed In Prance by French 
scientists. It Is not Sufficient to give the silkworm 
breeder a mIcro8(«t»e and show him how to use It In 
order to follow Pasteur’s method Intelligently and 
apply It to every 


wltb the names of the breeds gM gtattoab. bit Mie 
Isolated In other wayg. and are atlnarsd ta 
normally. 

At the season when tbs moths omofUS Mb sSMtib 
are employed, day and night, % iiidprls««iait 
moths In celts of gauae Or Wutolt pa||M> whM( *»• 
mounted on frames and BMpondod fNMU the Qldint. 


detail of prac- 

tire, it Is neces- 
sary to create an 

organisation for 
the direction and 
control of the 
various opera- 
tions of sericul- 
ture The Im 
portance of de- j 

tails and second- 
ary questions 
^cannot bo shown 
^Tboro effectively 
than by dcscrib j 

Thne eyMoHl of attw^bw ttays on dHbwsnm opM ^ 

ment, the only ■ 

on(‘ of Its kind In 
the world, which 
private Initiative, 
aided by public 
funds, has ere 
ated In the Aus 
trlan Tyrol, 
where sericulture 
Is now Id a 
very flourishing 
condition. The 
description which 
follows Is adapted j 

from a recent Is- | 

sue of La Nature. , ^ t i. 

In 1882 the Hkrosooplc examination of auitba. A hOK of ei Mna. 

Bacological InstI- SCtfeNCB TO fBS AID OF SfUnifOK 

tute of Trent wah 

founded by a provincial agricultural society for the The empty cocoons are stored in targe 
purpose of making Tyrolese silk culturlsts independ- the few belated moths that appear are 
ent of imported “seed," or silkworm eggs, improving Vent all danger Ot oontandnatiOh. 


Microecopic examination of moths. AbaaafeMMmn. 

SCDBfCB TO TBS AID or SIUnrOBH €»SRI|tS 

Icultural society for the The empty cocoons are stored In large rooms 'fhoM 
silk culturlsts Independ- the few belated moths that appear are kllM to- gro*- 
llkworm eggs, improving Vent all danger of oontantinatlOh. The saaM itf 


native breeds, giving technical Instruction and teach- cocoons goes uHtanatidy to fsetories Of »selmgg«* (la- 


ing good methods of sericulture Since 1894 the Insti- 
tute has occupied buildings specially constructed for 
Its use with the atd of funds contributed by the so- 
ciety and the municipal and general governments, 
but these buildings are now Inadequate, and new ones 
nri- contemplated. 

The work of the Institute Is of three kinds Tho 
production of sound eggs of good breeds of silkworms. 


fertoT silk spun from fibers which have bean oailM 
and not reeled from the cocoon). 

The imprisoned moths die after tboy bam labl 
thdr eggs. The cells are then opeped, and (be (|aad 
mothe are examined with the miergseoga gcMfdjihg 
to rules deduced .from Paetentb oetehrated t B ee a re b . 
There are about three mlUtett oefis, eoBlalalag «S.b«b 
ounces of eggs, and the woab bf exarnlnMimi oteb g b b 


technical instruction, and experiments In SKleotlon IBO women, 40 ef whom are atieibeegidsla, i 


and in methods of sericulture Of these three func- four moaths. The work la faUhly speoiaUaed. IbMIe 

tlons the production of eggs Is by far tho most 1m- women do ttOtbilUr except epebtag the odlt, ofllMb 

portant, because of the care required and the largo remove each moth gad crueb It Into gjgaitet WM^jil 

number of eggs which the Institute furnishes to silk carefully examinbd With the ibjcfbaMigd. . Tkg, 1lii|i||»- 
culturlsts. About 2r..(»(>0 ounces of eggs are kept produced by tite boMthy BWthg Sre oMaibM IMP W 

through thei.winter in cold storage In a current uf dry oella, wasbM with adUSy pr»eB>lt|teW M|ler| fglMf* 

air. In April the eggs are shipped to domestic and ators. and apraad ^ to dry oa/lApitai oawtwl 

foreign purchhitore, to whom they arc sold for about Unen Oloth. ' 

one third of th® market price of inferior eggs, as the In addHttfn to tb|i tadoatflai tat kss«b»(g(^ 

institute is operated with economy and seeks flo ' Of ptxduclag and aemig atUtwatU «|AA 

profit. Each ounce of eggs yields about l«o tmunda endeavors to stllbatote. tbs MtoBteM 4 

of corcKtfis of very high quality Home of ilic eggs , ifenerai. gbr lateMgle, » Igte ep a illl i W^^ aa'’aw4'.'*gt 

are retained for dte’Tlhutlon among 600 breeding sta- ' hhich the palfip «ial M i te < ( Hlk Hffi Vagtlijhi H 

tlons sMtterad through the district, so that each ^ can be' fcUted lb dVA’ maatA ’abd''diwi "M : 

variety of silkworm flad« the conditions most (aVor- silk cuitotlitB. Thtia.la,^ 

able for iU dov«)opmoni . TheaO stattene are sup- which tbtM ' 

plied with everytbbtt thahlred Mr ^ew methods of Judldaga p|ha4ldb\ar.M|^^ 


culture which have' 'liaM) M/the InsMtate, as by tho teask afid 

well as for the the Tyrol, spun fhm'' dMlioM 

The accompaayUli arrange » toMnnad 


which tbrao ,<wai - 


lidd- ^'>ltlrfa sMit'hy (ha agiNkmMaJ gahtahM 
Mlli'Ss^hhtoWl ayad)4lhg-;/!t^ inwthi^,fib^ Mi"lia' 
ta' bunriwr. iiflt'aiiilf'''-tal^'-,itetoa 
-b*t;^tTa ptaetMa' 'th«" 

itoefdMiape'.bnd o^r , 

papHa-^Mntala la a«tsaiwiiilMk-v4H^ > 

addidi (h tiiihs brought Into tattaMW^tialattons with gU 
atUpgaMag dtetrieia and ia anahhhl (Q Jdve tmafnl 
adulM, wberovor aad whabeirar 'It ip 'atoM-' ^1' of 
the puptia rMoiva tree hogittilaBd lodgtag Aarlag their 
w1ator'ao|oura'At the toitltiita,' 
ftaallF dasaea an.mi^lited la •atotonh wmtoM 
of •d’leuttaro hy igeaibepa 4t ^ toohalimi ataff of 
iha (eaHIpte. Ih tbit way toatruettea ii fiviai to 
ategr P^shi' who ato, «o4*h df' apwming to attend 
Hto aaptohd given la Trliat, the aducatton of foraier 
phpm «ii aoatiaued, aad all paraaga lutereated tn the 
MAItot'.pto'-'kMt latoftood' of the lateat ademcea tn 
-.apitotoltaite. . 

The toag period a( preepertty srtUeh ettk qultore 
tonaeriy enjoyed la France provee that thh efisute 
la wo|l adapted te 
[ , the euUtVation of 
the mulberry and 
the ptopantiM 
of Bitkwmma, had 
that the preaent 
deoadence of (he 
iaduatry ta due 
to tho want «t 
rathmhl applloa- 
tloB ot acleatllte 
priacIplM- Thero 
ate a tew FnHub 
■eriopltural ez- 
pertment Btattoaa. 
but they are to- 

tuam. augtolentiy en- 

dowed and are 
too much afraid 
of publicity, In- 
itiative and re- 
sponsibility t o 
. take official part 
I In any commer- 
cial traiUHWtIOB. 
Hence the French 
Btatloae have no 
direct and doee 
connection with 
the Silk grawers 
and give them 
IltUe alA Wllh- 

. — out exactly oopy- 

M niiooo MBimesw. Tyroleee 

model, which 
might not prove 

egually successful in a different eavlronment, It would 
be well for the French ftationa to ^opt the moat Im- 
portant toaturee of the BaeologteaHjlnetltute of Treat. 
Tha need ia urgent, tor the prodnoiua of raw elik In 
Fraaou is dhutaiehtat ao rapidly that the industry is 
thOeataaed W(th uxtlnotion- /within a few yearo- 

A 'fimiipitifi aMg yp^ tfan oi Ow Genuu 
Ufffvjhnittjf SydieiB 

T oll Ouriaan UnlvutoUea Wve hitherto heUh ax- 
eaapted Iriim the ur^piama and the refelfotatery 
proteehl hdliijh ia toeuht yOam have been dlroetod 
agahtet Aha fsnerai utpoatlOMl ayatem of aenaaay. , 
Far ffiauy mars them Unlvetottiee have beeh at- 
itandud aumhera of foreign students vf^o, 

fhowh 4^^ criClee «t dunama pdlltloal and 
aoewd onjiditioBa, have been unanimaua ih ptalae df 
ye m the Optaion at the wntiwht tier- 

teah ;Fror. Wllhelm .-OdlwaM, who dhieuiaae 

the nildu4>:P' a teeeat toime of ph OetecMa.ifliiis 

• gwvua' f«W#‘ fitot tha ‘0»litohh’aalva*httfeh'hto-.M^ 

.Wrtar not; yat' thhy hye per^ 

.Htoht dlatiaotive gnd aiydradhi^d''toatiire 
m m '(iuiyifa anhroraittea,’ which hea -made ititeh) 
of high adtottihc eduMAtoa.' 

.0lm ,.(hPwMae, ya.' th>iiohee'''to( . 4a ' 

'.iffhator'IWAva: • . 
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i' fltl';M''M fMurdi. .'H«M!e tft«y we 
^ ,lpMaiititMe pnMwioe 'tid 

I«i4, wifklAir *l!th littliij experience the 
never .fergotten J 07 of oreetive work, 
r He ilot 10 tortime^ for, in eddltton 

» iiliiee •;W!1 >naMW«ii devotoM of pure Klence, be 
>«V«r nanOier of etudeote. 
e^bliietvelp HKtlve. wb« Intend to follow tecb- 
pnimdte Md WhOM pctnolpel immediate intereit 
)• bp the examitHttenB. In the feoultlee ef law, medt- 
otae plid UMoIocirt euota atudente form to large a ma- 
jorMp elmoat mow^oliae the profeesop’a 

eapfltee and ntice It impoeelMe for blm to eatabllah 
f ^ raieerob with hli few original In- 

Veettgetore. The philoaaphleel feonlty, on the con- 
trbrjr, le tiw trtie hone of profeawn who, in ad- 
d^iOlt to their regular duties as teachers, aoeompllsh 
mwih original researah, with the collaboration of a 
falt'lp' large body of embryo laveatlgnton. 

But even here the InoompatiblUty of the two sides 
of the professor's worfc abnost always leads to neg- 
last of one or the other. The more famous a pro- 
fsapor's department becomes as a school of rosearob, 
the greater la hts tendenoy to coniine hie personal 
attention to the students of rsaearch and W delegate 
to aesletaata the Inatructlon of othar students. 

This dlflkmlty Is of recent growth. When the num- 
ber of students was small both kinds of Instruction 
oeuM ho gtvan by one person. The regular inatruc- 
thm of the beginners wes uanelly carried on by as- 
atetanta, hot even theae students came frequently 
nnder the personal Influence of the professor. This 
nlathad Is seldom practtceble at preaent, aa the num- 
bar of atudents Is so large that It limphyaioally Im- 
poaSlble for the profecaor to give perponal instruction 
to each Individual as often as once In a week The In- 
. sttnotlon of the lees advanced etudenta, therefore. Is 
lift entirely to tutors. These Mdlspenaable and over- 
workad aastatanta have little Inllneaee In nniverslty 
councils and are conacquantly' discontented with their 
position. 

nils discordance in the profesaor's functlone is 
manifested even In his appointment. He is uioeUy 
choaen in coneequenoe of hie accompUshmsnte In the 
flsM of origins) research, while hta ability to teach Is 
taken for granted, and treated as a matter of second- 
ary Importance. But many great Investigators are 
poor teachers, and, on the other hand, a profasaor 
who strives consdentleusly to fulflll his duty as a 
teacher cannot aooompUsh touch original work. In 
their relations in the faculty thp ,two typaa, the good 
Investigators and the good teachers, stand In IMant 
or open mutual opposition, as the latter feel that 
they are regarded as Inferior to the fOrmer, although 
they— the teechers— beet perform Immediate funO' 
tton at the university. 

Hence we must expect e dlvlstenii not prsoieely be- 
tween research and instruction, but between teehnleal 
Instruction snd instruction In research, or even nS- 
search without instruction of any hind. In othof 
words, we must hsve schools for preparing etudenta 
to follow definite ecienttflc pursuits, and other insti- 
tutions designed tor the advancement of science by 
original research, with or without personal inatruc 
tton, according to the character and special talent of 
their chiefs. 

Institutions of this kind are already In existence. 
In Frankfort alone there are several institutes (those 
conducted by Prof. Bhriloh snd by Prof. Bldlinger, for 
example) which are perfect illustrations of the. type 
dfsoribed above They have nothing to do with tech- 
nteal education for special caUtngs, hud they accept 
only studenta whom the heed of the Institution re- 
gards as promising ooDahorators. 

The obvious corollary to thla development la the 
return of the universities to the type of the technical 
sdtobl. This does not mean that university teachers 
Will abstain from all original Investigation. On the 
oOBtreiT, the younger men will undoubtedly do such 
woirk. booordlmr to thatr eapahltitlee, If only for the 
mifom of winning poattl^ In the sdiools of re- 
aeaveh. But every onlvendw teechto* Wiu be reduired 
to devote hie enerflieB ehtedy to the work of teaching. 

> this way Uw. faouUly will Soon be made homogene- 
ottl by the cltmiBatlOn of tltwe .Who are espeeUllr 
OW dtted for reteanih, and a eooroe of manifold dlffl- 
cpHtoo ^ni be removed. 

thto tranaformetlon Invoivee b reform In the Inter- 
schools. H wHt'flBMlly he oompfebnnded that 
% last iwo or thfee years of aehoo! work, as con- 
dodMl at present >« Oonnany, are a robbery of the 
mhilinM froedotn df the scholar and the Idteneetoel 
> bpil of the adtkhi. that theae yeers eonid he 
'tigi|';ipp«hth% ehtidotiiii ¥ « onlmmity of the new 
hjh«H, Iho 'Otowth wiilverttty muit return. 
"• - ■' » 'tottoyA Ih^'toe :«|ff the HndHOh and 
tk i*«h tt. «towe4 hr 

^* ;roi(S«¥« 



In particular, protests agalust the 
‘^degradation" of the universities will be uttered by 
university teachers, and most loudly by those who are 
teachers rather than investigators. 

In toe sotaMlshment of a new Institution, at least, 
the sharp distinction between the two functions of 
the present university, which has already manifested 
itself in a practical way, should be borne in mind, end 
the Institution should be designed exclusively for the 
accomplishment of one or the other object, as It can- 
not satisfactorily accomplish both. 


A Bdmoe for Weighing One Ten-thooflandth 
Part of a Milligramme 

W ITH ordinary chemical balances weights can 
be determined to within 1/10 milligramme 
(1/660 grain). This degree of accuracy la quite suf- 
fielant for moat purposes, but greater prerislon la re 
qulred for the solution of the new problems in chem- 
istry which have followed the discovery of radium 
and other radio-active sutotuncea 
We know that radium, uranium and thorium are 
subject to slow but sure spontaneous decomposition, 
and It is not impossible that other elements obey the 
same law. It Is quite Imposalble to detect such de- 
oompoaitlOB by means of lose of weight If we employ 
ordinary chemical balances, for even radium loses 
less than tw(p milltontbs of Its weight in a day, or 
1/1600 of its weight In ajrear. 

Steele and Grant have devised a balance with 
which a loss of weight as small as 1/10000 mllll 
gramme can be determined with accuracy. This bal- 
ance, the precision of which can be increased to 



A balance for weighing 1/10000 milligramme. 


1/S60000 milligramme, has already been employed by 
Ramiay to determine the loss of weight of radio- 
active BUbstaneee. 

The following description of tote marvelously sensi- 
tive Instrument is quoted from the Proceedino* of the 
Royal Society. 

The coiiatruotlon of the balance Is Illustrated by 
the acoompanying engraving. The balance Is Inclosed 
In an alr-tlght metal case which is supported by 
three legs R, terminating In leveling screws which 
FMt on a marble base B. The cover of the case V 
la attached to the bottom B by means of the screw 
d. The air ia drawn from the caae through the three- 
way cock a, and the degree of rarefaction Is Indi- 
cated by the vacuum meter v. The apparatus is 
very much smaller than an ordinary balance. The 
caae Is about 6 Inches long, 4 inches high and 
Inches deep. The beam at the balance 4 Is con- 
etrueted of very slender rods of quarts, arranged In 
the form of two triangles, and la provided with a 
knife edge of rock crystal F, which rests on the metal 
post P. The balaace pan P' is suspended from the 
right arm, while the left arm carries a quarts bead, 
which serves as a oounterpolee. Etepectal care was 
devoted to the mechanism for stopping the oeclllatton 
of the balenoe, without injuring the delicate Instru 
ment, afleotlng the accuracy of the weighing or ad- 
mitting Mr Into the case. By turning the handle p, 
the shaft I Is rotated In the bearing m. causing the 
can » tfr radMi or lower the sprlng^O which is hinged 
at r. The shovement of the spring te communicated 
to the iMrtMtl eyflnder p and the horlsontal rod K, 
which oliTMlf Hwi snail triangles at quarts fibers 
whMB eialifo#ttM mmt of the bebnioe. 

It wouMf^fo'-’ liHw is I hle to t»s weights of plaUnim 


or even of quarts for the exceedingly delleaU! raous- 
urements for which this balance was designed The 
substitute for weights Is the most original feature of 
the apparatus A thin quartz bulb a', flllod with air 
and sealed, la suspended from the right arm of the 
balance, above the scale pan b'. to which a small aux- 
iliary weight 1/ can be attached if necessary This 
part of the apparatus is contained In tli.. glass tube i 
which projects below the bottom of the nutal balance 
case, to which the mouth of the tube Is attuched by 
an alr-tlght joint. A little iihosphorlc add is iilacod 
In the bottom of the tube, to absorb every tiace of 
moisture. The effective weight of the scaled quarts 
bulb o’ Increases as the air pressure Inside the bal- 
ance case and tube dlmlnlsbcs 
An experiment to determine the loss of weight of 
a radio-active substance is conducted ns follows A 
little of the substance, not exceeding 1/in giuinme 
(1% grains) in weight, Is placed In the scale pan and 
balanced by adjusting the weight of the quaitz bead 
carried by the other arm of the balance. The final 
adjustment can be made with great accuracy by heat- 
ing the slightly too heavy head In the oxy-hydrogen 
blow pipe until a sufficient quantity of quartz has 
been vaporised The movements of the balance are 
read by means of a little mirror, attached to the 
beam (dlriHjtly under 4 In the Illustration), which 
reflects the rays of a lamp to a cathetoraeter As the 
substance In the scale pan kiseg weight the eiiulllli- 
rlum Is disturbed, and the pan a’ and quartz hull) I)' 
rise The loss of weight Is determined by exhausting 
air from the balance case until the equilibrium is 
restored From the readliiga of the vacuum meter v 
at the two moments of equlllbr4um, the loss of weight 
can be calculated. A change of 1 mlllimeler in the 
reading of the vacuum meter corresponds to a change 
In weight of about 1/76000 milligramme. As the 
height of the mercury column can be read accurately 
to 1/10 millimeter, it is thus theoretically possible to 
detect a change in weight of llltio more than one 
millionth of a mllHgramme, but friction and other 
sources of error reduce the precision attainable In 
practice to from 1/10000 to I/2.3OOOO milligramme. 

ProdigHls and Vandals 

R BBPhlOT for Nature and all her works is one of 
the best achievements of civilisation, and the most 
highly civilised country Is (hat In which purposeless 
destruction and wanton waste of natural treasures 
are most generally deiirecaled Fortunately, wc can- 
not annihilate matter, but we can convert highly 
organised and even living matter into the duad prod- 
ucts of total dissolution. To do this without adequate 
reason Is abhorrent In proportion to the clearness 
with which we recognize our relation to the Cosmos, 
I. e., In proportion to the degree of our civilization. 
Although no one, probably, will qiiesllon the correct- 
ness of this principle, almost everyboriy often violates 
It, usually in thoughtlessness rather than In malice. 

A protest against the wholesale slaughter of birds 
for their plumage has been made with vigor, and 
perhaps not altogether without effiH't haws designed 
to prevent the total extlnciion of gamo have long 
been In forre In all elvlllzed eountrlos, and all true 
sportsmen deplore the aenselesR slaughter of whole 
herds of antelopes and elephants In Afrlea. 

Prof. Otto N, Witt, a dlstingutehed German chemist, 
who writes entertainingly of many Ditnga besides 
chemistry, and who devotes his latest conlrtbutiun to 
Promrtheui to the wanton waste of Nature's gifts, 
thinks that plants should also lie protected by piiblle 
opinion, If not by law He Is heartily In favor of the 
sale of cut flowers and of iiotted iilunts, but he de- 
nounces the Tandallsni of edelweiss hunieiH Alpine 
tourists and summer excursionists In general, and 
withers with hts sarcasm both the vender and the 
purchaser of a costly basket crammed with dozens of 
un-potted and amputated plants In full bloom, ruth- 
lessly butchered to maki' a German holiday and to 
advertise the wealth and liberality of the donor Rut 
—to paraphrase the words of the lamented I.orenzo 
the Beventoenth — what is Hr Wtlt'e mean and jietly 
German extravagance, compared to our royal Anierl 
can extravagance? 

Daily Inventigations 

T WKNTY-EIOHT new asBoclatlons foi ilie eo-opor- 
atlve testing of cows belonging lo memls'is were 
formed during the year; r,r> aie now lu oiierallon 
Such tests, enabling the owners to distnrd unprofit- 
able cows, raised the average annual tirofll iier cow in 
one asBOclatlon from $2143 to $42 82 in four years 
The score-card eystem of dairv Inspoitlon rccom- 
mendsd by the Department of Agriculture helfiod to 
Improve aanltary conditions In dairies It is being 
used h) 117 cities and towns, Including some of the 
larfest cttles Great Improvement has been brought 
akout In toe milk supplies of a number of olties. 




• “Aki,” the First Japanese DreMWi^ 

Turbine Engines Drive tibe Ship at ‘Mf y.'' , , 

A n event of more than usuni Imnortanee to the ing and drinking, a ealm dlaDMlUon. and rwoHilt; tkiM^ lOAkg Walka, prafecglAT tg ika tM 
Japaiiewi navy wan the recent apeed trlalfl of their exerclee of tluitr pfcyileal and mental powera t<li ‘tiw leant 
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nrst dreadnought battleehlp, the "A.kl." during which A great many peraoita are doomed to prtt 
the veaeel eonaiderably exceeded her contract horae- death, preceded by long BUflerisg and progretgl 

power and Bpeud. To Americana, the veaael will be of blllty, by the rapid wearing out of aome vital tn 

particular Intereat becanse of the fact that her pro- the heart, lunga, kidneya, liver, brain, pt mi 

pel lore and turbine enginea are of American dealgn The recognition of the cauiea of aucb dleeaaea aug- 
and manufacture, both of these being constructed at gests methods of preventing them. More sut 

lb(! yards of the Fore River Shipbuilding Company. premature old age, and death have been oaoi 

The “Akl'' wao built by the Japanese at Kure, Japan. the undue Importance formerly ascribed to an 


exercise of thOtr physleal and mental powera Kft' ^ lhart ttlkl'llia 'WiilS. 

A great many persons are doomed to preautti^ i^ilNiroli' M l»i)ogsWh''iw ' 

death, preceded by long suffering and progresglve ifa- it# It or nitilhHilMil It. aula!^ 
blllty, by the rapid wearing out of eome vital orgaP'^ to^id tMMMl. Bendlab' taolgl atgail^' 

the heart, lungs, kidneya, liver, brain, pr artarles. enepUe«t ooanwtle aillset 

The recognition of the causes of such diseases aug- Ap inantal aettvlty «UI^ a baketMtail ItttttpiMa, «ai 


lufacture, both of these being constructed at gests methods of preventing them. More sufteftng, this hoMly functions, ooflaaloanl ObaaiNi (it ggsaa, rMMit* 

s of the Fore River Shipbuilding Company. premature old age, and death have been oaoeed by Ing, thinking. Interest in gportlS, poniai^ Vlth Bilan< 

tkl" was built by the Japanese at Kure, Japan. the undue ImporUnce formerly ascribed to an abun> tally aflinalatlng persons attd SOelal tninrooflrsd with 

laid down In March, 1905, and completed In dant supply of albuminous food than have reaulted young people are reoommendad. OeoaalOital Jpuiihaya, 


sel is 492 feet long, 84 feet from many famines. As a furnace is choked by Ineee- 


broad, and has u maximum draft of 28% feet. Her ganl stoking, i 

length over all Is 499 feet, and the normal displace- the activity Of the excretwy organs (kidneys, liver, changing sights and sounds, and varlntlena of atgip- 

meul is 19,750 tons The protection of the “Akl" Is glands, etc.), the organs of circulation (the heart spheric pressure, appear to Stimulate the enWw oo 

moderate only, the main b(dt being 9 Inches thick and arteries), the nervoue system and the organs of ganism. While absolute rest and IWlolelMM pcisawlle 

amidships, « Inches at the bow and 4 inches at the digestion. When too lioh a diat la suppleoumtsid by the hardening of eonnectlve tlsaue and tile noonnw* 

stern The main battery Is protected by from 8 to 10 regular doses of aloohtrf. every condition fhvomUe to latlon Of fat Sxorelaaa In moaory prevent and 


r rather because of. their many dIaagreeaMe 


overfeeding from Infancy paralyses coneeinttahts of noise, hurryitag tiironigl. rapidly 
the excretOTy organs (kidneys, liver, chaaging sights and sounds, «td varlntlena of Atmo- 


ainidsblps, (• Inches a 
stern The main halt 
inches of armoi In ' 
ber, 12-inrh gun has p 


lattery Is protected by from 8 to 10 


r 4S-cali- sarly collapse is provided. 


latlon of fat Sxerelaaa In memory pmvant and 
(Umtnish burdening of connective tissue in the brain 
ns bodily ‘movements prevent the general sttffneaa of 


bcr. 12-incb gun has penetrated 10-lnch armor at 8,000 The recent Investlgattoas of Prof. Obtttendsn havo aa bodliy movements prevent the general sttffneaa of 
yards range, the protection of the vitals In this ship proved that the most healthful ration of albumen Is olA Sge. In short, the most formidable enemy, eon- 

must be considered rather too light The armament very much smaller than had been aasumed, and that aeotivo tlBkue, should be kept mobile everywhere In 

of the "Akl," however, Is unusually heavy for a vessel flve or six ounoee of albumen per day are quite enffl- order to preserve elastldty Of body and mlttd. 

of her displacement. All the guns are 45 calibers in dent for a hard-working man. With this oompara- Ae many porsom exhibit a eteadlly Increasing la> 


12-lncb. On the tlvely small albuminous ration the lamp of life bums tolerance of alcohol, tohacco, and coffee, the enjoyment 

of theee hucurles ehotUd 


length. Forward and aft arc two 12-lncb. On the tlvely smell albuminous ration the lamp o 
broadside, in two-gun tu^ 

reUt. are twelve 10-lnch. 

All of these main guns 
are mounted on the upper 
derk, which has an aver- 
age freeboard of 19 feet, 
the axes of the guns be- 
ing. therefore, from 23 to 
25 feet above the normal 
water line On the gun 
deck arc twelve 6-lnch, 
widely distributed, eight 
of these being protected 
by the G-lnch armor of the 
central battery. The tor- 
pedo armament is heavy, 
eouslstlng of flve torpedo 
discharge tubes The 
‘•Akl’* has the great de. 
feet that when she is 
fighting a broadside en- 
gagement, no less than six 
of her 10-lnch guns, being 
on the leo side of the ship, 
will bo mashed by the 
smokestacks and the tur- 
rets on the opposite t>eani, 
and will therefore be 
Idle 

The Curtis turbines 
with which the "Akl" Is 
driven are 12 feet in dl- 

ameter, and they were nupUcseaeBt, laTW ion*. Speed. I0.t knou. AnBori IMt,Sliich*c; aialn|imppalUomlShieb«toS 
contracted to show an ag- Firar (C-oUibw lain^rYwelvo ttMach ; twelve 4».oiUber alnch. 

gregate horse-power of 

24.000 The vessel was Ths Japansis drssdaoug^ Aid mdUng 20.2 kmite SM trial 

originally designed for 19- 

knot speed, which was to be obtained with reciprocat- brighter and the mental powers are 
Ing engines, but subsequently, It was resolved to I.,lfe is shortened, also, by changes In I 









pair of Curtis turblm 


I-ilfe is shortened, also, by changes In the congset- 


be restrlctsd. and ghottld 
be entirely renounced la 
all canes where then la A 
predlapaaltlon to apoplexy 
or chronic kidney dlaeaae. 

The average term of life 
appears to have increased 
In the nineteenth century, 
and there is every reason 
to believe that It Is still 
Increasing. The world will 
be greatly benefited when 
ite old men ehall be able 
to increase and utilise for 
the coromoo good the 
fruits of their long expert- 
once, and when men like 
Oomaro, who wrote eeien- 
tlflo treatise! at the age 
of 95, and the eminent 
Latlntat, Prof. Mayor, who 
Is still working diligently 
at the age of 26, ehall not 
be rare exceptions. 

Inpmrfav ^ Pdrt of 
LiTerpool 


■^Uvorpool will not be 
the British terminal for 

itostocota arBMBieasi White Star Itnera, 

i^SataMgea.* no oeeeatlon of the activ- 

ity In dredging operations 
1 and developmwt of dock 

taeilltlos for the improvw- 
ment of the port is being displayed. Last year the 
five dredgers in the service of the autbarUles removed 


substitute a pair of Curtis turbines driving twin lv« tissue which binds the organs together and Vfliiall 18,879,460 tons of sand from the bar obetmctlog the 

propellers. appears most conspicuously in the tendons, ligaments, entrance to the channel, of which aggregate the ttew 

In the recent progrcBslvo official trials, at 94 revo- membranes, and skin. Many of the obvious pho- huge dredger “]l«vlsthaB,“ fully described lit the 

lutlons per minute and 1.352 shaft horse-iiower. the nomona of old age are caused by the hardening of this Bcwimno AxSbioax, raised 12,181,700 tons- SInoa 

"Akl" was driven at 8.4 knots for a consumption of originally tongh and elastic tissue which, like India dredging operations were seriously taken in band In 

31 9 pnunds of steam iier horse-power per hour At rubber, losee Its elasttctty through dge and dlxuee, 1890, no less than 152,641,910 tona of sand have been 


31 9 pounds of steam |ier horse-power per hour At rubber, losee Its ela 

Kin rcvolutloiiH atul r>,77:l horse-power, the speed was producing bowed sho 

13 9 knots for u (onsumptlnn of 19 5 pounds of steam brittle arterlea Tb 

per horse-power per hour At 221 revolutions and connective tissue ext« 

lfi,115 horse-power, the speed was 18(1 knots for a fact that recent ever 

consumption of 15 3 pounds of steam, and at 259 experiences are vtvU 

revolutions and 27,740 shaft horse-power, the speed permanent impressioi 

was 30.2 knots for a ronsumptlon of 14.4 pounds of make in the soft ws 

steam. The Minister of Marine of the Japanese navy comes Impossible In 

was so highly pleased at the showing of the ship that All of these things 
he sent a congratulatory telcRram to the commander premature senility a 

upon the completion of the tiials, which action was vented from beooml; 

•very unusual and very gratifying to the captain and moderation in eatlni 

the men." A sister ship to the "Akl,” the “Satsuma,” regular moderate ex/ 

Is also practically completed to retard the stlffenli 


rubber, losee Its elasttctty through dge and dleuae, 1890, no less than 162,641,910 tona of sand have bean 

producing bowed ehoutders, stiff Joints, wrinkles and removad from the ahoala at the bar. and the result m 

brittle arteries The hardening and shrinking of that there la now a ohnnnel «t the bar 700 feet «1^ 
connective tissue extend to the brain, and explain Ihe with only one sounding lens than 82 feet at Ipw watSr 

fact that recent events are forgotten while yonthfttl equlnootlal ipriDg tides, while In the part pt the 

oxperiencee are vividly remembered. The deep and Oueeals OhmuMl lying between the bar and formhy 

permanent impresaion which thoughts and occurrenpaa IWitehtp A^mtalmum .'depth of jl7 feet hae bean 
make in the soft wax tablet of the young brain he» eeSUi^, aACtbe reat of the chgiinel has a dapth of fl 
comes Impoeslble In age. teat or more ;biyer a width of 1,000 feet , Thg wm 

All of these things point out the means by Vfhich etraotton Ot • new dock estimated to eost HJAO.OOO 
premature senility can be averted and old age pro- has been eOttiMneedt and thla Is the ftrit inalalnant 

vented from becoming a burden and a tonnenb- of an mttfiiglirn dock improvement echemn qogiptMl 

moderation In eating and drinking, ample rest isqA to entail an egpanae of 117,600.000. The fair, 4aefc 

regular moderate exercise of all the bodily orgatti, ’Flu he about UOO feet In length, with ah antoenee 


to retard the stiffening of oonnsotive tteeue. j . 

Prof. ‘Chittenden's albumlBons ration for a 


ifo feet vrldm end Imvtng a dbpth of |6 feet ^ ^ 
font iMe. end » dm>th of 46 fbet pa n tiirea|r4opt ttdh 


working man eUndO In strildag contrast to thp gragi M.VlU he mOpmaobed hp a eh#nnel 4Mi0 feet tn WftMl 
quantities of meat eaten by many men of aMbWtnry' at •the nWHlth aarrowlag to lio feet wide at thb 
habits The exercise required by the mnaoldg gkd tMUlnniOe. 'Tgto d(Mk wl)l he AAty oapaiilte,# Apfldnir 


F rom a recently published account of the lives habits The exercise required by the musolda' And tMUlnnOe. 'Tgto d(Mk wl)l he AAty oapidlie ApA 

and hablta of a number of very oi^ persons It jolnte can be obtotoed by a inguMr eyatom of fhOMSlmg ntolattftff tM haw 46.0(104oa BtW Uttiwi l 


appears that none of them made a study of hygiene, which need not occupy mu^ time. i thp Ittpiwnmaiit nmeniB tan tenn Ipltgll In hgnd fft 

visited health resorta. indulged in recreation tours, or Dr. Meyer, whose article la IHiutrlrte ffpbMwi' II aftgt «fce fOffUlremenia of 1%e to 

tormented his body with the multitudinous drugs and here sammnrltod, recommends the system h#to.,mitldh helleeed 'to 

instrumente of the art of heallhg- The secret of their J. P. Mueller.. Such exerelaes, 'Of Ppmkp, •Itonld.^to.lMM ' .'PPlhMned . pgto e iB ill er ait<«.ptoW.lt#to.:lt(''W'ltol^ 
long and healthy lives M found to moderation In eat- in time, as are prevwttvto AAt tolto fto'Aldiimiit ^;’#9 ftot ftoDto , ’ i' Uh 


^ 1 'I j/.*> (!' I V 
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H«)ir ^ Ton like tiw Honw Lnboimtory? 


T ttS ttfereftaum on the quetUon of pubtitMnfi 
ttmtH/ w^fhehap even/ two me/u, intimd 
ef eti/Of a mo«M, hot hrolfht M a nvmher of letteri 
eegH/mtnt/ eppnm of the B<me Laboraton/. Such 
teOer* ere e greet help to the Bditor of thU depart- 
emt, Me ttWM U»e to have more of them. He 
mitUt to hear from ett hit r«9(hre. Tell him how pau 
iflie the iepertmeet eed what featuree interett you. 
If poe wieh that eertain eUbfeott were left out and 
other* put in, do not heeitate to >ay «o. The Editor 
ie ttlwap* plod to receive oontoibutlono for the Borne 
iMbdretorp, and he pepe for Mom promptlp if they 
ere evdUabte. 


A CenbfaMd Battery and Motor 

Br ciHHWMr w. Nkau 

T ub itfkpiiotuw ber« daooribed ie probably the alm- 
|>lMt hod inoMt Mtf<caattlned electric motor it ig 
poulble to tMke. It hen no bruehea, commutator, 
ig^lndtagi, or other parte commonly aeeoelated wlrh 
a motor. Moreover, it bae tta ovm faniitery within it- 
Mlt. Aar OM ean meJce it, but to explain ita action 



la OUlte puiallnc, aa It ia ao different from any other 
machine of ita kind. 

In the Uluatratlon A ia a wooden baae with a hole 
in the middle In which the bar macnot BR la In- 
aerted. Thla magnet atiould be as largo aa can be ob- 
taihed and 8 to 10 inches long. Two alender mag- 
neto can be fastened together with the poles against 
each otiier If a single magnet of the right else is not 
readily obtainable. Over the top of the magnet the 
oorfc 0 ia placed, which has a hole cut for the pur- 
peae. In the top ot this cork a needle la stuck, 
point upward. At 0 ia an annnlar veeael of thin 
Iheet copper. It ia eaalty made hr cutting a ring of 
eopper tor the bottom and bending two cyllndera of 
aiMet eopper. one to fit around the outside of the 
ring and the other inside. The three petie are then 
Mildered togeUier. Whea this is done all the solder- 
is^ appearing on the Inelde of the vessel must he 
phtetod or covered vrlth paraftna ao as not to be 
anted vpon by adld. The veaeel ie suspended by the 
nits attached to it la two plaoea. 'nus wire Is 
hl^t Info a hwp as shown. iM l^ere it passes over 
ths nhedto a (!«nte^pmuh mark is made for a 


tiM( Bine Is fh«h heat into a circle, of 
ptils M fo Ito liuiite the copper vemel and be at 
Wiual dktegeea ftesp Ato outside 

To the top ^ tee sllie orUader the wire B 
14 ifo piacto hr aeider or by paastug 
ftb tew imli hdlsa In ihs cylinder. At the top 
^ Into iii stoopd ttoMk Is toMsrod with its point 
; apd tn tea toppor sue of tee wire D another 
pM to ktod* ta'Petoive' It. Both the 
bd'Sn^ltont, ns to to as eime 

#r, dtew tod daind 


the copper vessel with dilute acid the current may 
be caused to paae up on both sides of tbe wire D 
and come down oe both sides of the wire E. The 
outer veaeel will then Immediately start to turn in 
one direction, while the inside cylinder will revolve 
in the opposite direction, producing a very animated 
effect The action will continue as long aa the acid 
holds out. The apparatus will last a long time, as 
there are no parte to get out of order, and the simple 
but effective mechanism will prove a constant source 
of wonder to admiring friends. 


Proiiietila Photogimphy 

ByNonaan Baidm 

N ISARLT alt of tbe fascinating work of photo- 
graphing projectllea in flight has been done in 
large laboratories, and those Interested in this sub- 
ject have felt that they bad not the required ap- 



His bnllet esMiging from the muule. Note the emoke 
[preceding the buUet, 


paratus for such experiments. Now the purpose of 
this article is to set aside these ideas and to give a 
clear Idea of tbe whole operation. It may well be 
said that any student attending a school or rolloge 
possessing a physics laboratory can Succeed in ob- 
taining good negatires of projectiles in flight As a 
rule tbe most serious drawback is the lack of an in- 
duction maoblne, but it is quite possible to use an 
Induction coil In its stead In tbe following lines a 
description and explanation of the complete opera 
tlon aa carried out by the writer In the pbysirs 



laboratories of the East High School of Minneapolis, 
Minn., will be given. 

The apparatus used In this method of photograph- 
ing projectiles in flight consisted of an Induction 
machine, a battery of Leyden jars, 'a spark gap, large 
condensing lens and a camera A view of the com- 
plete apparatus arranged in a working condition Is 
shown herewith. At the extreme right will be seen 
the gun clamped rigidly to the table Placed on tbe 
table to the left and back of the gun is the induction 
machine. Just to the left of the static electric ma- 
chine is tbe battery of Leyden jars Then further 
to the left Is the spark gap, directly In front of which 



Tte bullet ill flteht ; mnssk velocity, 803 feet per 
seiwd, 


are the oondenslbg lens and camera respectively. Tbe 
framework ifhloh ahows near the Leyden jare Is a 
device tor to^ldtog two wlree by means ot which the 
spark Is eansed to jump at the spark gap by the 
bringing of . tee two wires referred to In contact with 
one anot^, Hm whole operation is carried on tn 
a partootir dhrk toom save for a dim ruby light. The 
afrangettient the apparatus is clearly shown In 
the- acoompsittotog diagram. 

The arsanitoient of the apparatus Is as followa: 
The gun to tlghUy tn a rigid position. 

Then a taVgto flOg ottoMMsg tee bullet to put ia po- 
sttton. A torget oau he made either ot bloolu of 


wood or by tying several thick magazines together. 
Before arranging the rest of the apparatus the path 
of the bullet must be found. This is done by placing 
two pieces of cardboard In vortical positions in the 
apparent path of the bullet Put one about a foot In 
front of the muzzle of the gun and the other a foot 
to the far side of the point whore the camera is Ui 
be placed. A shut is now tired, puncturing each card- 
board Now by sighting through one hole In the 
cardboard to the hole In the other, the path of the 
bullet may be located to a nicety The next piece' of 
apparatus to be set up Is the framework for holding 
the contact wires or strips In the path of the bullet. 
The contact wires are placed vertically and niiist bo 
exactly In the path of the bullet For the contact 
wires or strips No 36 copper wire or leaf copper wire 
will servo the purpose very well lluvliig put the 
framework In the proper position jirocced to place 
the spark gap and tho condensing lens and cameiii 
In their positions There can be given no dellnlte 
measurements for the placing of the last named 
pieces of apparatus, as different expeilmenters will 
probably have different kinds of instnimcnls How- 
ever, It is best to place the condensing lens, which 
should be five or six inches in diameter, about two 
Inches from the path of the biillel 8ct It on the side 
on which the camera is to be located A condensing 
lens having a focal length of about six Inches will be 
found to be very well suited for the purpose Now 
put tho spark ga|) at such a distance from the lens 
that the pencil of rays converging from the lens will 
be brought to a focus at about eighteen Inches from 
the path of the bullet Then place tho camera so 
that its lens Is at the focus of tho pencil of rays just 
referred to Tho camera should bo focused on the 
path of the bullet In order to get a sharp Image of 
the projectile The optical axis of the cnniera ought 
to be perpendicular to the path of the liullct, and the 
spark gap placed on this axis, also tbe axis of the 
condensing lens should coincide with that of the 
camera For a clear Idea of tho arrangement of 
these pieces of apparatus consult the diagram. Set 



Arrangement of the apparatus for photographing a 
ballet in flight. 


the Leyden Jars and the induction machine In any 
convenient position By following tho arrangement 
In the diagram a great deal of unnecessary wiring 
and a large amount ot electrical leakage which is at 
times very troublesome will be avoided Connect the 
machine with the Leyden jars and the Jars in series 
with the spark gap and tho second break, thereby 
making two breaks In tho circuit For Ihe connect- 
ing wires annunciator wire may be used; but 11 
shotild run from one connection straight to the other 
Wherever the wires are to be supported they must 
bo highly Insulated Pieces of glass tubing are very 
convenient to use Also wherever a wire might 
touch anything which might give way to leakage or 
a short circuit, insulate It with glass tubing or mica. 
Having put the apparatus In a working condition pro- 
ceed to try out the experiment. 

First of all sec that the contact wires aie placed 
exactly In tho path of tho bullet and that they are 
about a quarter of an inch apart Bend one wire so 
that the other will surely come Into contact with it 
Adjust the spark gap so that tho terminals are about 
a quarter of an Inch apart. Now operate the machine 
until the current jumps through both breaks Do this 
several times and look for defects in the wiring On 
finding everything all right, stop the madiinc iiiul 
fully discharge the t..eyden Jars Now find out how 
many turns of the Induction machine handle will 
charge the Jars so that they will dfschargi' (hroiigh 
both breaks. Do thla several times, (llschaiglng the 
jars between each trial, and find the avcnigc number 
of turns. Now try it again, but this liinc give it four 
less turns and then push the contarl wlios together 
with a glass rod or other good Insulator If the spark 
Is produced at the spark gap when tbe roiitaet wires 
are brought within a rixteenth of an Inch of each 
other, the correct number of turns has been found 
Now load the gun and cock it ready for firing, turn 
the handle of the static machine the correct number 
of turns and at the last turn fire tbe gun. At the 
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The Inventor’s 

Simple Patent Law ; Patent Office New.s 

Department 

; Inventions New and Interesting 


Juam J. Newton 

tltfltll of this Bkotch WM bora 

I ogt » ferni la Morsan County, Qeor- 
17th, 1861, the sixth of a family 
of eltfht Ohlieren. Both hta parents 



Janaa J. Newtoa. 

were atronc and vigorous, and he In 
berltod an Iron constitution which hnti 
enabled him to make the exceptional 
reeord of attending to his official duties 
for a period of fifteen years of official 
life without a day’s absence on account 
of alcknosa. 

Mr. Newton was educated In the coin- 
moD schools and the University of 
Qeorgla, from which Institution he grad 
uated with distinction In 1881. He wus 
elected to the position of Instructor of 
Chemistry and Physics In the South 
Qeorgla Agricultural College at Outh- 
bert, Georgia, In 1881, and In 188D was 
elected principal of Lee Inatltuto .at 
Thomaston, Georgia, where he taught un 
til be came to Washington In 1800. In 
1861 he took the examination for admle 
■Ion to the Patent Office examining force 
and was appointed fourth aaalstant ex 
amlner In March, 1891, and aaalgned to 
duty In Division 9. He passed his first 
sxamlnatlon for promotion In November. 
1802, standing fifth In a class of about 
fifty fourth asaistant examiners. He was 
made law clerk In May, 1883, chief clerk 
In 1664, and principal examiner in 1866, 
and assigned to duty in Division 83, 
where he has served continuously ever 


to this division was attached the pres- 
ent division of trads-marks until 1897, 
find In addition thereto the claasea of 
acmstlci, measuring Instroraents, Inelud- 
Ihg wrelghlng machines, adding UBchlnes, 
cwh registers, etc., and horology 
la indicating the wonderful growth 
of these aVts since 1866, trademarks 
have been oaslgned to a eeparate dl- 
vtalpn. and the work of a large toroe *s 
neoemry <qr their examination. Aeons- 
laelndlng phonographs, Which In 
1I6S only rsqulred a small portion of one 
d^’e time, now take up one ihan’s en- 
Tilrfi time; aad^nddtnc macUDes, which 
all exattilned by one ffiJm. jiow re- 
fihtrs the united eAortk of three to keep 
dP fi(ie work. Probably throe*fo«rths of 
the piteAta iu theae nrta have been la- 
iolii gttWie Mr. ,.»fewt«n took charge W 
dlrtilon la 1816. 

Obo hr Mr. MWWtottW atnmgeat char- 
M ktitoUtlon to tmalneae. Ue 
^riiihlrt'lwsidaoiMk wmw^ tfytW'wWnt 
W *« fthd him 

jttatna rortun |o flud Ww 
, m ^e irrm he hk'd, 

^ ' hroim'ahl^h.' 



kind and required constant and diligent 
labor to keep It down. 

Mr. Newton Is a lawyer, graduated 
from the law ochool of Georgetown Uni- 
versity in 1896, and Is the author of 
"Newton's Digest of Patent Office Trade- 
Mark Declslona," published in 1866. 

A Film-derelopinK Machine 

By A, A, SomervUle 

T he accompanying lllustratioa shows 
a now apparatus designed by Prof. 
George S, Motor of CorueH University for 
use in developing ithotographic films. 
The device excels in Us simplicity— all 
parts arc plainly In sight. It was con- 
structed to fill a definite need, to supply 
which there is nothing on the market. 

The vessel containing the developer Is 
an Ingento tank, thin type being chosen 
as particularly adapted to the mode of 
procedure followed It Is aeml cylindri- 
cal, and in oiteratlon the film slides over 
the bottom, following its curvature, and 
Is Immersed In the developer In such 
way as to present to It the greatest pos- 
sible length of film. A rod exiends from 
one end of the tank to the other, about 
one-fourtli of an Inob from the bottom, 
and the film Is passt^d through under 
this rod, so as to be held down under 
the surface of the liquid while the ends 
of the film are passed in and out In see- 
saw motion. (In the Illustration the 


transverse rod Is shown turned up out 
of the tank.) In the ordinary use of 
this tank the difficulty arises that it is 
rather troublesome to hold the ends of 
a long film out at arm's length and rock 
them to and fro with the requisite see- 
saw motion. A person is almust sure to 
fall into the habit of holding the film in 
the shape of a V. and if the angle of the 
V Is spread out too much, as it is very 
apt to be, the film drags over the edges 
on cither side of the tank, and by ad 
heslon raises the developer out of the 
tank and spills It over the working 
table. 

To remedy this defect, and at the same 
time gain other advantages, a drum of 
hard rubber was built on the squirrel- 
cage i>attern The film Is passed In a 
loop around this and over the transverse 
rod In the tank, and the two ends arc 
pinned together so as to form a con- 
tinuous belt The height of the drum 
can be adjusted to suit the length of the 
film. In developing, the drum is merely 
turned by means of the handle shown In 
the figure The oiieratlon Is perfectly 
simple, and the api>aratuB Is quite free 
from all complicated features. 

It Is one of the drawbacks of the day- 
light developing tank, that It requires an 
undesirably largo amount of devitloiter. 
The apparatus here described Is free 
from this objection, owing to the shanr 
of the Ingento tank. It Is, of course. In 




tended for dark room developing, and 
was primarily designed for use by the 



A film-developing machine. 


students working in the photographic 
laboratory. 

The Ruhmer System of Multiplex 
Telephony 

E rnst RUHMEU of Herlm has do- 
velotM'd and palented a system of 
multiplex telephony which closely re- 
semblos th(' system which Major Oeorgo 
Owen Bqulor, of the United States Sig- 
nal Corps, has Invented and presented 
to the public, as was narrated In the 
SciBNTHriti Auxbican of January 21it, 
1911 

The Huhnier system Is very clearly and 
succinctly described In the French pat- 
ent, issued September 16th. 1610, from 
which the following des«;rlptlon la 
adapted 

The Invention relates to a method of 
transmitting several telephonic mes- 
sages simullanenusly over a single wire. 
The messages are transmitted by means 
of alternating currents of high and dif- 
ferent frequencies, analogous to those 
employed In wireless telephony. These 
currents aro superposed on the line wire 
and are separated at the receiving sta- 
tion, where each current acts upon a 
special re<'etvlng apparatus, through the 
agency of an oscillatory circuit attuned to 
the pitch of the oscillatory circuit which 
produces that current at the iransmlttlnx 
station. In this system the different re- 
ceiving circuits are Induetlvely connected 
w'th each other and the tine In a compar- 
atively loose or weak manner, in order to 
obtain a perfect separation of the mes- 
sages and to assure the proper reception 
of the feeblest of them, thus preventing 
confusion in the case of simultaneous 
transmission of a large number of 
messages 

Three modifications of the system are 
shown In the diagrams In Pig 1 three 
synchronised pairs of transniiulng and 
receiving apparatus are denoted In A, A 
iB,B„ P,C, The high frequomt eur- 
rent is produced by a generator of known 
type, for example, an elect lU an- G 
connected In parallel with at. oscillatory 
circuit CTj, the frequency being regu- 
lated by the values of the enpaclty 0 and 
the Induelanco L The Intensity of the 
high frequency current Is nffected by the 
microphone m, which may be bridged 
across the terminals of the Inductance 
coll L (as in the third apparatus r.), or 
of an auxiliary eoll in the oscillatory 
circuit (as In B,). or may act Inductively 
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on the toed circuit (tB In i.,). In gen- 
eral, any method which prevanta each 
nihrnphone from affecting any trannnlt- 
tliig circuit except Its own may be enj- 
liloycd. 

At the receiving station each high fre- 
tpicncy current produces resonance In a 
sviichronlscd oscillatory circuit CL', 
and thus acts upon the telephone re- 
ceiver T hy means of the detector D, as 
In wireless telephony. Two arrangements 
of the detector, telephone and oscillatory 
circuit, are shown In A, and B,, but the 
detector may bo omitted and the mes- 
sages received directly by a Foucault 
current W, as In Pj. 

Fig 2 shows a simplified apparatus 
which does not Include any special de- 
vice for producing high frequency cur 
rents. Speaking Into the microphone m 
generates in the oscillatory circuit, com- 
posed of the capacity f and the Induct- 
ance L, trains of damped vibrations hav- 
ing a frequency equal to the pitch of the 
voice. 

Fig 3 shows an apparatus which can 
he used alternately for transmitting and 
receiving messages The same oscillatory 
circuit Is used for both purposes and la 
connected, hy means of a commutator, 
with the microphone m and the battery, 
or with the detector I) and telephone T, 
as desired. The commutator may be so 
constructed that It also modifies the In- 
diicllvp connection of the Inductance L 
with the lino F, making the connection 
closer or stronger for transmission and 
looser or weaker for reception. 

The accompanying photographs (Figs. 

4 and Ti) Illustrate a set of transmitting 
and receiving apparatus which was sent 
to the Hmssels Exhibition last year, hut 
was not exhibited liecaiise of the fire 
which BO greatly Injured the exhibition 
In this apparatus the electric oscllla 
tlons are generated by I’oulsen arcs 
Only three pairs of Instnimonts were em- 
ployed beeause the apparatus was de- 
signed merely for demonstration. The 
Instruments worked well, without Inter- 
fering with each other Harr Ruhmer 
writes that he has used his apparatus 
with success on ordinary telephone cir- 
cuits with wire return. He adds that 
the first idea of multiplex telephony oc 
curred to him early in 1907, and is men- 
tioned in his book on wireless telephony, 
published In that year. The first demon- 
stration of his system was made In No- 
vember, 1908 He applied for the French 
patent on April Bth, 1910, and for the 
Tlelglan patent still earlier, on March 
16th, 1910 

Progress in the Alumininm 
Industry 

I N a circular Issued by the United 
Stales Oenloglcal Survey, W C Phaleii 
makes some very Interesting statements, 
which are reiirndiicpd below 

RKCENT PATENTS. 

Tn consequence of the great demand for 
the metal the Alninlnlura Company of 
America made extensive additions to its 
iilant equlinnent In 1907 This great In- 
crease In plant capacity was followed hy 
the hnalncBB depression of the fall of 
1907, as a result of which there have 
been few new developments to record 
since the beginning of (he year 1908, the 
completion of pr(qectR already under way 
excepted. In the matter of Invention, 
however, the aluminium Industry has 
kept pace with Its former records. Per- 
haps the most IntorcHlIng recent Inven- 
tions are a group patented In December, 
1908. by F. J. Tone, superintendent of the 
Carborundum Company’s works at Ni- 
agara Falls, which have for their object 
the production of silicon from kaolin 
and the formation of pure alumina as a 
by-product. Calcined kaolin (clay) is 
mixed with carbon In the electric fnr 
nace. Under proper regulation of the 
heat, the oxygon of Uio alltca becomes ab- 
sorbed, which resulU la the production 
of elementary silicon; Iron oxide. It pres- 
ent. Is reduced to metallic Iron: and 
titanium oxide 1 b reduced tt> u^talllo 


titanium. The alumina thus pnrllM from 
metallic oxides remains hsWnd imrs- 
duced. If Iron la mixed irlth tlM charge, 
ferroailloon la obtained. The Ireaetloiu 
reduced to their simplest forna Mj 
followa; 

A1,0,, saiu, 4 4C -f Ve a A1,0( + MKi + 400 
Al,0„ asio, 1- 40 A1,0, -f Ml -f 4tx>. 

According to Tone, the slllcidea pro- 
duced in this process are uaeful for wt- 
purposes, such es the rednlng of Iron 
and steel, and the alumina Is useful both 
n abrasive and aleo as an ore for the 
production of metallic aluminium Thua 
the way appears to he opened for the 
production of metallic aluminium from 
kaolin or clay, a goal that has been long 
sought by many experimenters. 


Recent progress In the application of 
aluminium In the Industries has been 
summarised by Joseph W. Richards. He 
gives an account of the use of metallic 
aluminium In aluminium coins. In alum-| 
inlum paper, and in alumlnothermy In 
making alloys and hronses. He also de- 


qualKies of u^tiMM agd ffUHtiMw «gainf4r| 

nseommend tt- ■' ? f 

l« eastings It hhs 

vantageotts to sllaF ^ j 

.per. alAo. or aiokal. 

Btmgth and 

The pnvalllng tot* prloMi of gihua^ 
intum have TMiUted In njcroatly aalArfolf 
demand tor the met^ for aueh mvl:. ^ 
principal demand for moh oaMdaffi 
come from automoule hnltdero. 
users of brass castlnii, eBpedalDr the 
manufacturers of eleetrioal apparatus, 
have been gradually Ohanglag from 
brass to aluminium castings, and tor 
some purposes aluminium cwtlngs have 
been subsHtuted for Iron castings. The 
use of sine for hardening purposes has 
been condemned by some writers, hut ao- ; 
cording to Jesse L. Jones this condemna- 
tion la unwarranted. According to thisj 
writer, “where coat la not of primary im- 
portance, whefe caetlnga must be bent, 
and where the alloy must be as light 
as possible, copper-hardened aluminium 
should be used; but where a moderately 
light alloy Is satisfactory, where oaatiuga 
do not have to bend, where low cost of 
production is essential and a high ten- 



votes some attention to welding processes j site strength is desirable, properly made 
In which aluminium Is used, and to mis- 
cellaneous uses of the metal. 

Aluminium Is used In Iron and steel 
works for removing oxygen from tbej 
oxides of Iron and other substanoee, the 
heat generated being so great as to raise 
the temperature of large bodies of Iron. 


alumlnlum-ilno alloys leave little to be 
desired. 

Aluminium la one at the most malle- 
able at all metals. Moreover, It takes 
and retains s very high polish, 
these reasons It is used tn connection 
with the manufacture of artidea of every- 
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also boa the power of combining 
chemically with those gases Imprisoned 
during the cooling of the metal, thus pre- 
venting porosity. For these purposes the 
metal Is either used in the form of ai 
loy known as “ferroalumlnlum,” or as 
the pure metal, either In the granulated 
or bar form or In small pieces weighing 
uniformly onc-elghth or one-fourth of an 
ounce each This property of keeping 
molten metal hot or pf raising the tem- 
perature of a molten metallle bath has 
been utlllxcd In the thermit welding pro 
eess, Invented by Ooldschmidt. In th'a 
process aluminium and iron oxide aie 
Intimately mixed In a finely divided state 
and ignited by means of a fuse. The 
heat of combustion In the ensuing re-| 
action raises the temperature of the coat- 
ing to the welding point. The reaction 
takes place tn a funnel-ahaped crucible, 
from which the fiuid metal resulting 
from the reaction is run into a snltabiy 
shaped mold formed around tba area at 
the Joint to bo made, which Is preheated 
by means of a blow lamp to avoid chill- 
ing the first lot of metal coming through. 

Aluminium is used in oonsttOtly la- 
creasing quantities in the motor-«ar In- 
dustry, combining as it does both IMbt- 
and stiffness. K la used in mahtag 
crank cases, gear boxes, carburetors, radt-. 
nioTs, dashboards, etc., besides in smaller 
ways. Its use In this oomparattvely re-] 
cent Industry Is of In'tOkest, and, eapeci-| 
ally so is ^Its application In the i 
bom art of aviation, where the a 


day use almost without limit. Some of 
these new uses are as wall “paper,” cell- 
ing panels, sUmped or hammered trays, 
finger plates, etc.. In the form of very 
thin sheets; as a substitute for litho- 
graphic stones and sltte plates; and In 
the panels of car and carriage bodies. 
The advantages Cf aluminium in the 
manufacture of cooking utensils are well] 
known; among these advantages arc 
long life, non-eorroslon from acids, and 
lightness. 

In the form of powder aluminium Is 
used to an Increased extent in the manu- 
facture of metallic paints and vtrslshea, 
its property of oot tarolsblng making it| 
pmticularly suitable tar thig purpose. 
The paint is valuable In p]!0to«tl]it Ipott 
and in rendering woodvork partly fiickj 
proof when iM>Plied is thMc eoats. - '1 

In the form of tube* It to uaaA hP iCld'i 
and rubber uumufaeturera.., A hto*: 
net Is bimetallic tUMfit, vttldeh ht mh^ 
of aluminium aadf irtein, 4jliib fidtori 
sheet of alumlnittuii. iiijniiii;’''lhd;|h^ ct,j 
Bteei, or vice versoi Tp 'gi;ai|i..doBiit^^ 
Hon may he nada ' -and 

copper. ‘ r'f 

The wibleet of Mw ttiM 
to ad vast that It »•* 

(errelj to here. jbeew,,l 

made la Hie etudr, 

eenit pears.- " 

aae-'am' thoss 

with, ioiiWr;. 

attor'whtoh ha»jttiiiii^;'0gto nitsattogi 
to' kam fig 
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Aceordliig to mgtheiiaattos at toutiki Hi 
the little red ectioel hopito. t, egaato 
84 hours, but tordatenduU ito % ettot 
of MeOlnsey v. State and htdblM T, 
State, 138 Southvtostem RepiBttor, t 
day equals 41. yesaa t«r HWliifHlr sad 
40 years lor Nchlek So autltortfM dif- 
fer. Tfapy w«M each eohvtotofd tt t«h- 
bery, and (drea, xegpeoUvetot At tSd 41 
yaan la the pealkentiary; iini MeauM 
the mmi whp dteif ito Hit ladlstoptoH iad 
not tp 'ntohtorp thA'M^-adage. 

"Tlxlrty, data’ .torn ltoptoWtor»i*i tie., they 
eppeal. tor S»e ttMletaMliit tltogw itoe a^ 
teaaM to have itoea .easatfiitod Ch Itoh- 
ntarr 8»th, Itl^. TPM <kMin tt 
Appeato tf TeiM h«Ma that «kto to aa 
imposslhie date, and to mto I auAtotoat 
allegation of time to oo^iply the 
statute. Which requlNi that there lOiMl 
particular dhto Uentloued. The 


Xruer BvkhMiee.---dieeetdtBg to the 
tiTeat Publishing Uoatpaay't ‘TtotksL" » 
new use has been found tor the X-ray ma- 
in the case of Browder v. Com- 
monwealth, 188 Southweetero Repea- 
ter, 388, it seema a nagro wag on trial 
for shooting and killing a white man. He 
did not deny the shooting, but elaimed 
he shot in self-defense. The deceased 
after the ehootlng had a plitol. Defend- 
ant claimed that he had hwn shot in the 
breast by deceased, which was the be- 
glnnlng of the dUBoulty. It would neoee- 
sariJy follow that if defendant was shot, 
and if he could affirmatively prove It, 
then a ease of eelf-defebBe would be clea^ 
ly established. Accused moved tor a 
continuance In order that he might be 
examined with the X-ray by a physlotoa 
show that he was shot In the breast 
and that the buUet bad lodged la bis 
back. The court on appeal held that de- 
fendant on return of the case might be 
taken from Jail to an X-ray machine and 
examined; for this tact, it proved, 
would strengthen his testimony as to 
what occurred at the time of the homi- 
cide. 

Urn Bpeanntot Trade Mark to CowL- 
In the case of William Wrlgley, Jr, v. 
Grove Oo., 188 Federal Reporter, 99, It 
was decided that the word "Spearmint,** 
applied to chewing gum. was a term de- 
scriptive of flavor, open to every manu- 
facturer who used such flavor, and can- 
not be appri^rlated as a tnde mark. 
The Wrlgley Company tor at least five 
yean has been selling this gum, which 
has Income popular tiirough advertising. 
The defepdapt company lately plaoed 
upon the market a elmllar gum called 
'Spearmint,” imitating the other's la- 
bels and boxes, gnd thus secured a por- 
tion of the profit from the vast demMd 
for “Speanalnt*' gum. An tojunetton was 
prayed tor. The Olnutt Court of New 
York held that, although eotuptotoants 
'Were not oKtittod to a trade mark In the 
[word “speanntot." defendants in ttottat- 
liig the cartons and paekagbs ‘were 
[chaygeaUe with ’Fltltol and totonthmal 
unfair eompetittou, This may have heea 
a blow to defendantB, bat the |yto> Itoei 
of the law stoikee many mpTf, ^ tha 
"It la weU known tiat- the 
gUDMihewIng eqpimunfty Is neit, ag g< 
daas, drawn ffoto toS mort 
and disceratng purttoo. of the pillito. the 
proofsbovn’th{tointjto«ttoa|f;ytoto*!^ 
the majority ^eubtoinsto-ggtoeito^ ■ 
gnd, to litoMly 


euaitolBeni may be toduusd t 
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aatoraitad vltb lubber and aulpburlaed 
and-a Utroitg outer caalas. The tire wat. 
praftrably dlitended «lth air. through a 
ftttod arlth an atr-tight aorew cap, 
eonatnietlon followlBg olotely the 
fttUng tube of the ordinary pneumatlo 
tire of to4ay with the tube extending 
Inifmrdly through the wheel felloe. At 
thgt early day Tbomeon auggeated that 
the holt or tire might be distended with 
meiOtlto apring; aulphutiaed piece# of 
egt^houc. horae hair, or aponge. He 
alao doaoribea a wheel having a aeries 
or oiuater of amaller circumferential 


thhaa tnoloaod In an outer casing. Aa 
attOtber modification he deacribea and 11- 
ImtratM a tire in which the tube la di- 
vided timnaversely with a number of 


NotM lor biTdiiton 

The “Pulnotor."— ‘There has recently 
been on exhibition in the offloe of Dr. J. 
A. Holmes, Director of the Bureau of 
Mines, an apparatus of Clerman origin 
called a Pulmotor It Is designed for use 
In resuscitating persona whoae lungs have 
been fllled with noxious gases or water. 
Wonderful results are credited to It, an 
instance being cited where three men 
who had been repeatedly passed upon as 
dead were restored by Ita use, and In an- 
other case the Pulmotor did not reach the 
scene of a terrific mine explosion until 
twenty-alx hours after the accident, and 
still was successfully used to save a man 
found near the mouth of the mine and 
who showed only alight bodily warmth. 

The Flying Machine in Agricultnre.— 
The credit of first utilising a flying ma- 
chine as an aid to agricultural pursuits la 
claimed for Thomas Hitchcock, a farnier 
In the vicinity of Aiken, S. C., who was 
recently carried by Aviator Coffyn In a 
flying machine from Aiken to his plants - 1 
tion, about sixteen miles away, and after 
attending to the business requiring his 
attention, returned In the same manner. 


sopstnite alr-tlght compartments, each 
aeoUon baring Its own individual fllllng 
tuho. In mentioning the advantages of 
hia oonatruetlon, Thomson referred to 
the small amount of power requisite to 
propel a vehicle equipped with the pneu- 
matle tires, the absence of Jolting and 
eonsequant lessening of Injury to ma- 
chines. absence of noise, high speed at- 
tainable and gentle motion resulting 
trotn the use of the new construction. 

A Patent Lawyer’s Eloquence. —In one 
of the telephone cases back In the 
eighttea Mr. Edward N. Dlekeraon, of 
oounael for the company and one of the 
ablest patent attorneys of hla day or 
any day, delivered an Intereetlng argu- 
ment, the printed record of which covers 
over two hundred pages and is as read- 


Referring to one of the oppoabtg coun- 
sel, he says: 

“There la a maxim among the Ori- 
entals— *To know that yon know what 
you know; and to know that yon do not| 
know what you do not know, that 
knowledge.' My distinguished friend 
has evidently studied thai maxim with 
care; and he has made great progress in 
the latter half of it. He fcnoics that be 
does i*Of know a great deal; and if be 
should In the future make equal prog- 
ress In the former half of it, be will be 
able to present himself as the embodi- 
ment of knowledge. But thus far he haej 
not studied that; and whenever ho de- 
parted from the safe negative side he 
made a mistake, With the liberality 
which belonga to a generous nature, he 
did not wish to deprive anybody elso of 
a share of the happiness of Ignorance; 
for he told you that none of the rest of j 
them know any better than he did, which 
at least was generous to them.” 

At ofie point he pays this eloquent 
tribute to Invention and Inventors; 

“A century had passed since this coun- 
try Was a wilderness; and It had become 
a garden, inhabited by fifty millions of 
people, wbtos success and prosperity 
iMUl depeadsd upon the Invratlve genius 
of PMuii. The few feeble bands that came 
to MtOM shorea were reinfonod and had 
b^me mlUlons Ibecanis of strwgth 
gioon to them by the Inventions that the 
Of genlna hod furnished them^ln- 
vratjjo^ which neyor would have been 
hut for tho eneograglng influence 
Of patent laws. The great pralriea 
Of 4o 'Wm Whlph, when they are 
anilte with a rtspie of golden 
to omile ten tlmea; 
ttM' I 

of ‘the wofth^s oot-j 
' 't' hid ' htog ‘estoad ’Into , ,gifld— j 
f m into; 

te^.^hii;;df;nrhitoiv «e 


A Queer Use for Concrete.— A some- 
what novel use for reinforced concrete 
is found In a French patent of July 24th, 
1906, which employs the medium In pro- 
ducing a tire for wheels The patentee 
claims tUst It presents a very hard stir- 
face and has s resiliency about equal to 
that of steel. 

Vacuum Cleaning, an Old Idea. —It Is 

not unusual for a rapid commercial devel 
opment of an art to follow a long period 
of quloBconoe, and In few cases Is this 
illustrated better than In the vacuum 
carpet cleaners, so popular at this time. 
More than fifty years ago a patent waa 
granted to Daniel Hess of West Union, 
Iowa, for a oarpet sweeper in which as it 
Is rolled over the floor a tiellows operatM 
to create suction, draw dust up from the 
carpet and diecharge It into pans of 
water, the bellows being worked from a 
crank on one of the supporting rollers. 
More Interesting, In view of recent devel- 
opments In tho hand operated vacuum 
cleaners, Is that shown In a patent Is- 
sued In 1869. This cleaner closely re- 
sembles those marketed to-day in that It 
has a broad flat nosslo to moive along the 
floor, a handle extending up to be grasped 
by one of the operator's hands, while the 
other hand turns a drive pulley geared 
by a rope with a fan which sucks the 
dust up into a receptacle carried by the 
handle above the fan. A machine follow- 
ing this plan of more than forty years 
ago, If well mode mechanically, would 
present a good appearance alongside of 
the modern machines, and doubtless 
would give good results in actual use 

A New Process of Refrigeration. — Im- 
provements In refrigeration, which are 
of especial Interest lo chemists, form the 
subject of a number of patents to W W. 
Beay of San Francisco Two papers on 
the subject wore read before the Ameri- 
can Chemical Society at Its December. 
1910, meeting at Milwaukee In carrying 
out the process the expanded ammonia 
gas is combined after refrigeration, with 
two bodies of a solid absorbent oontalnod 
In separate tanks, a portion of the am- 
monia being heated and votatlllsed from 
the solution under compression In the 
first tank, and the gas delivered Into a 
condenser, tho other tank being cooler 
and under low pressure and the residue of 
the ammonia from the solution In the 
first tank being delivered Into the said 
second cooler tank and the process re- 
versed similarly to the prooeaa followed 
when liquid absorbents are used In sep- 
arate tanks. The solid abaoirbent speci- 
fied Is such aa sulpho-cyanlde of ammo- 
nium— NH^CNS— or ammonlBxn nitrate 
— NH«N0|. It Is claimed UUtt by this 
procMS a considerable savinV Is eflscted 
both In the heat required to drive off 
the AVtBPnla from the solution and In 
the oooltalll totter for the omdensar. 


MEOMTLT PATUfTEO OrTSMTIOirB. 


Tsrtlaing Dspartment of the BciH.VTiinc 


Tba WMkIjr Mm* mf Pmtmntm UmmiI br dia UnitmJ 
Stmtmm Pmtmnl Offlem wlU b* food i> lb* SmuntifU 
Ammtiamn Smpplmmmt. 


Pertalnins t« Apparel. 

SWEAT BAND FOn HATB.— n. Z SlItTIi, 
Mountain Bntne, Idaho. Tlu> ohjoct of hum In- 
vention In to provide a band. e«|n>(tBlly udnpl- 
ed for men'M batH of anj t.vpe. wlilrli will |m‘i- 
mlt th« top of the head to be venfllalcd, Hiid 
will not ahnt off the flow of IiIoihI I<> the Bealp, 
the band enKiutlng the head nt ii nuiolior of 
eeparatt-d points. Instead of In h contlnuiniH 
baud 

Blectiieal nrvires. 

ALTBHNATINfl CIlUttENT PI.ANT TOM 
niNED WITH ETORAHE ItATTEUT. — I, 
acHEOncK and A Mm.i.un. Berlin, (iermnnv 
The Invention hs« TOfen>nee to allernotlnK eur- 
rent plants combined with Mtorase hatteib’H 
nnd hss the piirpoite lo reeiiinte the ehiirn 
Ing and dlscharxlnx of the Ktorsite bntterv In 
Mdoh a nunner that If the rurrent u»i>d In the 
plant varies the nmtn motor eetoiitlnjr the 
main generatur la working with constant load 

or Interest to rarmers. 

COTTON THOPPEK— J .7, Ciiow, El Paso 
t'ountjr. Toxae. aiie intention provides a mt- 
ton chopper adapted to Iw used to <ultlvnte Hie 
soil prerloiM to planting cotton oi the like, or 
the devlee can be readily used to I'liop donn 
rows of cotton stalks <ir tho like, the means for 
rbopiilng off the stalks being adjiistalile so thiit 
the etelks can be severed nt various distances 
above thi gnnind 

nKEiinE. - S Blaoo, Erie, 111 The bonid 
separating the broo.] ehiiiiilier from the sniicrs 
la provided with a supplemental bee-pussagi 
wbleh may l>o Instantly opeui>d or i‘losi'd I > 
ineaim of a device operated esteilorlt to tie 
hive The other bee passage with which suili 
seimratlug boaid Is provided Is also fuinlshed 
with ibeans for allowing escape of Ihh's or foi 
eomplctely cloning the same as conditions n - 
(iUlre. 

VBUMIN EXTERMINATOR FOR IhHlI- 
TBV.— W. F. I'nawroao, Colorado, Texas 'I'to' 
apparatUM includes a cup — i>r can — like lioldei 
for the oil or other llijuld used as tin' itisecll 
elde, a perforated conveyor Into nnd from 
which tho liquid Is deliver^, and a fibrous dls 
trlbutor with which fowls come In contact a« 
they pass In or out. The liquid holder Is pro- 
vided with a valve for regulating discharge 
Into the ronveyor, and the dlHlrllinlor Is prefer- 
Hilly formed of cotton strands that are hung 
from a pivoted rocking devlee In which they 
nro clamped. 


or General Intereel, 

COLLAPSIBLE FONNKL.— A L. nABBiNo 
I TOJi, Hooker, Okla, This funnel Is adapted for 
conducting various materfuls, the same lulng 
formed of tel(>seoplc parts, so that It mot be 
adjusted to occupy mlutmum apaie for stornge 
or transport It Is provided with an attach 
ment In the form of a skin nr fabrle sultabli 
for fllterlng liquids, whereby the funnel Is laii 
tleularly adapted for use In straining gasoline 
or other liquid hydro-carbon used In motor 
vehicles. 

FILUNO DEVirB. — F. Wknolini., New 
lork, N T. In the present patent the Inven 
tIon baa reference to devleea for fllllDg liquids 
Into kegs, liarrols and other receptaeles, and 
the Object Is the provision of ii new and liii 
proved fllllng device, arranged to give on alarm 
or to shut off the supply of liquid as soon as 
tho recoptaclo la properly filled 

WATER PIRTRIBtrriNa RYRTKM —H E 
MAUTlif, Colorado Rprlngs, Colo The Inven- 
tion provides a meaiiM whereh.v wslei may he 
raised from a well or other reivpluile without 
necessitating tho employment of a pump In a 
well; to provlda meana whereby the How of 
water may he controlled to produee Instan 
taiieoua effects as when Influenced by a water 
head. 

Hardware and Tools. 

RTHEL TAPE MEARIIHK--K O. SnnTT, 
Warren. Pa. The object of this Invention la 
to provide a olmplc and ehmp attachment tor 
uao on winding tape measures, which will hold 
Ihe toqulred length of tape drawn out, pre- 
venting Ita return, nnd also preventing the 
withdrawal of more line nntll released. The 
Improvement may be applied to existing tajica 
of any kind, whether of steel or of cloth 

BTRETCniNG APPABATER,— C. J. Oadkii. 
Morristown, and J. OAuau, Dover, N J Thin 
tttvantinn pertains to apparatus tor atreteblug 
tba loathar of shoes, or for performing like 
operations upon other material nnd has refer- 
ence more partleula-ty to apparatus eomprtalug 
relatively movable membera, menus for elamp- 
lOff tko same together, jnwa carried hy the 
memhors and adapted to grip the material 
there hetweeh, and a presser for atretchlhg the 
material gripped between the Jaws. 

DOUBLE ACTINO BPRINO HINOE, — O 
KAnuutBBwna, Chloato, HI- to this hlnae the 



IHMHl I Iim K 


engaging with the plunger to retain the same 

in a spring for moving an end of 

the plunger oiitwiiidly from the (using when 
till pawl Ik releiisi'd fiom the plunger, a real 
Meiit pud seemed to Hu hot turn end of Ihe 
plungei, ineiiiiM for IlnilKng the inward move 

lit of the pliingi I and ii guiiid plati for nt- 

tnehment to the easing I" preient Injury to tlie 
( Insure by the plunger 

lleatliiK and I Iglilluc. 

Ft’RNACK IHIVIT lll'EIl VTINtJ APPAIl- 
ATIIH --W II Rciiiriiiriii. Ni w lork, N Y 
The liiventor provides uii a)ipatiiliis for open- 
ing and (losing danipeis of a rurii((re and a 
Hull' aelnalid me( liKnism for leleaslng the 
same; jirov Ides a time (uliialul iiieelmtiisui foi 
re1(>Bslng aiiltulile deihes for opeiilng und dos 
log the dumper drafts of a fiiiiiiiie having n 
tilpplng iiiiehiinlsin slinplllli'd hi Its opeiiitloii . 
and iirovldes means for iiiouutliig ii lime ri' 
leasing mechanlsiii In (oiiveiileiit iioslHon upon 
a fiirnaei' 

I) \ MI ‘Ell- .lAMis M Ri'kkkih and HitfitifiK 

VV I''isii.'i siivd, li(i lliegoii III the presi’iit 
piitelil Hie lliveiilloii has leferend to draft 
rigiihilors and more piirtb iiliirlv to (lumpers 
till fiirnodH and tin llki ns slmwii In the ae- 
eoiiipanvtiig llliisliiiHoii, and has fm an ohled 
to provide a damper adapted lo autoiiintl( ally 





n'giilate the draft for a fa 
l''(ir the puriioKe iiieiiHiini-d i 
Inventor, Mr Fogolsong, of 
put from II knife edgi-, am] i 
me fur adJusHilg the angle 
the rlosiire or for removalilv 



seen ring 


Itoiiaehold rtllllles. 

FOOD MIIMl S It, I.iciirv, rorllnml, 
tm- Among the pilnclpnl ohleels liiTt are 
To provide limans foi eJiTtlng tie niinli' fiom 
Ihe mold after the same lins In en Hlmieil lo 
puivide an upparatiis Irrr nnrhllng la" IoimI 
prepnratoiy to cooking tin- snnii wliiih is dm 
vinlent, slinphr and dtlilrnl In ii|ieinllon . and 
lo provide a mold eiommildil 

MEANS FOR IIP I II VTTVd WVI.ICINO 
BKAMR W DEFf V\ Kl.l. Pt'MPR .WD 
miILI.S— H M P.i.vimiM. Pod.rsville, Cal 
Tlio Invention Is a uim lll'tm for so ealled 
walking beams to vvhidi He- plsteii rmls of 
single and de ilih mtlng deep well pumps and 
the rods of dilll- In wi ll Imrliig rigs are at- 
tached. In smh nppiiiatiis, ii slow npwnrd 
movement and oiih k return of the piston or 
drill is desired and this Is nllnlned without 
Jerk or Jar of operating parts, the apparatus 
working aninuthly nnd practically nulaeleaBlv. 


[N(J (iKAK FOR AIHUHIPB.— a. 

C«riidrn, N. J. The iarenttop 
rniiN optrebln by the eTlator for 
wing flrsnrr of avtoplMMi; pro- 
fur carving the extent of the Aog- 
(unncrllng the Mtnie with the tiller 
provider nu-gne for adapting the 
ig llcxure or aileron* l» the opor- 
ateerlng rudder 

1 ArrAcimuNT.-j. m. 

,Klli.ANc-, Bowie, La. The Impruve- 
leb an adju*table, iprlng-actaated 
l<’e to relieve I be preMiire on the 
eel wben. the eame exceed* the cal- 
iln end proTld<<N a tmalon device 
idrel of the grinder bead which I* 
ent and durable In conetructlon. 
riC MAPPINO MAl'HINK - Mid 
UANTh, and Ai.cmoado db Guii,- 
'AWANTK. ImpreniadI do Tclegrafo* 
lexloo, Mexico Among the prlncl- 
thli Invention ha* In view are : 
a uuichlnc whleb may be attached 
velilclo to automatirnlly plot on a 
ilane the path traveled by the v«- 
lie gradient* and altltudea of the 


the end of the bobbin and Unmifb » AeJlMi? 
oye in tbe aide of the abattM. 

TRAP.— L. C. Accoia, lai Onuife, M». The 
InvoDtton relate* morn partleularljr to madhOBl- 
cal trapa and provldmi a qatek-oiieMttag loe- 
cbanteai trap for trapping anluali, tnirticii- 
lerly qiiadrupeda. For the purpoie tnahtlotied, 
nae la made of a colled wire tpetial hATlaa 
euda extended from the apring and eroaaed, one 
ovar tbe other, a trigger wire moimtad on the 
Mprlug and engaging the trigger, and guide 
wire* engaging thn trigger and the crofaed enda 
at the point of croaalng 

Ballwnra and Their Ae e eaao r la e . 

dTRKKT CAR PENDBB.-J. J. KmxL New 
York. N. y. The iirincipal object of thle Im- 
provement In atreet tar fender* la to provide a 
nterbaiflain therefor, whereby the fender may 
iw lifted to a iKialtton of aafety, under certain 
condition* of operation of the atroct ear*, and 
Iki relcMHed from aucli lafety poeltton to an 
operative or Ilfo-Navlng poaltlon 

SNOW MRLTKll ~W J Saxok. Pateraon, 
N .1 Thl* Invioitlnn relate* to certain loi 
proveiiient* In device-* adapted for uae upon 
locomotive* for melting the anow or l<-e from 



aueltBi to eonaldaniblr dtttlntlib ttw ^pht qt 
the dUplaMBMata tcnMoltted tba hwli' of' 
th* WhaoJ Whan running W bn^ CNppH r 
md to diminUh jam. . . 

ItTDH{«OBim-~k W, awpen 
Ibmio. omaii. The inventWh liam^rtnaa dbbM' 
tMUy m «nd1«a* aetlm of imMobh* .ob giMpdlt 
tanka, wbiah nra *d«»t*d to diMMt mtth 
anoHwir .to afotd a aupROrt *9^ Btfuctilirb 
aa It paaae* ovor abailow wntar, or ana koroba 
ham of aaod. An ohjadt 1* to pTwvid* th« 
hydromoblle with tanka wbldli artU affiord Aha 
maxtinuni amount of bnoyamfr, and atao bO ao 
formed that the apward preaaum will not tend 
to diatort tbe lower line of tankp and eanee 
UDnacaaaary frietlon. 

TIRR.— W. D. h'oacv, Horfolk, Va. The Ob- 
Joet of the pteaent Invention 1* tbe provlgion 
of an Inexpanalve realllent tire for uae In aniio- 
mobile* and like vehicle*, which will cloaely re- 
aemble tbe pneumatic tire and provide a anffl- 
dent degri-e of i-ealllency without any poaalbll- 
Ity of damage from imnctufe. 


DBSI0M FOR A TOY FintJRB OR IJKH 
ARTirLK.—roBgabU A. HoPkihn. New York, 
N. Y. Tbia oniamenul dealgn for a toy Aguro 
I* particularly attractive fi-om Its groteaqne 
i-onatnietlon of form and feature* and orna- 
mentation la angle* excinalvely. The dealgn 
la unique and rnloulated to draw Immedlat* 


Junction with n bicycle, flutoiiinblle, or other 
vehlele. If the anioe turn* with the wheel, la 
fixedly mounted one of a pair of gear*, equal 
or different In the nuinhi-r of teeth curried 
thereby, n* dcalred 

INTBUMITTENT lllllVINfl MECFWNIHM.— 
Antok H. H. 3 'I’tioBLUiUN, 100 Footer Ht , 
New Haven, Conn, in the preaant patent tbe 
Invention ahown In the ueeoinitanylng imgrav- 
Ing la an Iniproveineiit In loternilttenl driving 
mecbanlsioa for u*e In luaetaine* In general, 
and It Im* In view a rotary driving member 



CAB TRtTCK — C A LtNCOr.K, Wayne, Me. 
Thia Invention provide* track* for railway cara 
cimatruefi-d nnd arranged to dlapooe the axle* , 
of the whi-el* then<of in radial poaltlon upon i 
curved aection* of a track , nud provide# mean* ' 
fur iMtlancIng the awing of the axle* of a four- 
wheel truck when the Hame are adjnated to 
track on a curved aection of Hie road bed. 

Peeta.lnlng to Vehiclea. 

HHOCK ABKltimEK— J M. Jackiion, Park- 
eralnirg, W V«, The Intention hero la to pro- 
duce a almiile, cheap aud efllctcnl device which 
can iM' afiplled to any automobile to act a* an 
aiixltlar) to Che ordinary apring gear to render 
tbe Hhocka or Jolt* practically negligible when 
traveling at high apeed and under normal con- 
dition! of travel 

TtUK —V O MRaviNi, Btrottdabnrg. Po 
• Thl* Invention I* an ImproTereent on realllent 
I tire* for n»e on the wheel* of motor caw and 
I almllar vehicle* A feature lie* In tbe rib* 

I iielog arranged dlogvmally to tbe etreamfereoee 
of the tire and the tread aiirfacea and the 
Hpaee* lnterv<'nlng the rltw are curved, with 
the line* of the receaw'* and of the rib* nutted 
[ bv gradual curves, thu* securing the greatest 
. realltence and avoiding angle* that cauMo frac- 
^ tur« of the rubber hv tbe Aexton of the rib*. 

, WfIRKI. —V, O. UBnviNX, Rtroudaburg, Pa. 

: Till* Invention i* an improvement In wbeeb 
foe uao on nutorooblles and almllar vebldea, 
Means provide fur bolding the tiro wtum It I* 
molded within the tire carrier When tbe tire 
N molded In the earrler. It will be Arwly held 
thereto a* against strain* In various direction* 
aiich na arc exerted ordinarily upon automobile 
wheela In the operation of auch enacblaea Tbe 
conatruetton affords considerable elaaticitv In 
the UHc of tbe tire wltb the roittlmniu weaken* 
log elTecI upon tbe tire. 

VKHICLE SPRING. —CARIAJa KacAl-AlfTi;, 
and Joafi P Siouaim), 342 Weat 23rd St., New 
lurk, N Y. Tliu object of tbe Invention lUna- 
trated herewith ta to provide a pneumatic 
N|>rlng for eoiinectlon with the axle of a ve- 
hicle, to provide tbe same Sexibillty a* pneu 
matte tin-* ; to leCure the same on veblcle* 
having solid tire* »o that tbe vehicle* will be 
free of Jara or aluiek* and to reduce tbe friction 
of the wbeel* nf the vehicle wltb the pavement 
Tbe Improvement can Ite eastly applied to bl- 
eyde*. n-plaelng the spiral Hprtng now used by 


thoae patent* will 
irir Ambbican tor 
c the name of tb* 
itlon, and date of 


^otes 

ir and Puerto, 

Kindly keep your gunrle* on aeparate aheeta 
of paper when correaponitlng about wneh mal- 
tcra a* patents, sulwerlptlona, bcMik*. etc. This 
will greatly facilitate answering your quea- 
lion*, aa In many case* they have to la* re- 
ferred to expert*. The full name and addreaa 
should tie given on every eliret, Nu atlontlun 
will be paid to unsigned queries. Full hint* 


TOKDING ATTACHMENT FOR SLUG OB 
TYPlIl t'AHTINil MACHINES -.7 G. RAtif-n, 
Slatington,, >**. The InvejiMiui piovlde* mean* 
for deliverer plga of tyi>e mi-tnl In the melting 
pot St interval* eolneblent wlili tbe with 
drawn I therefrom of qnaiititb-a of melted metal 
eqnnllng In weight the anid plga, prnvlib-s 
mean* whereby adjuetineiit miiv be varied to 
suit the action of the easting innehiiie . provide* 
a eonatructlon whereby the feeding nieehanism 
may lie roniovi-d from over the melting pnl 
and provides menna whereby the metal inav tie 
delivered Into the melting pot without aidiiah 
of the molten metal thertdn contained 
LflOM SHtlTTLE.— W. H WitROH. New 
Bedford. Maas. More particularly the Inveii 
tinn relate* to the ranatmrtion of ^ the thread- 
engaging nnd delivering portlona of the abnt- 
tle Mr Wilson's Improvement I* appIleaWe 
to the ordinary type of ahntttr Ip wWrh a bob- 
bin Is euppnrti-d within ao npenlng In .the holly 
of t|i shuttle ao to dellVM tha A««MI «V 



*ome makers in the upper end of tbe near fork, 
I'ki- tube now enclosing tbe apring way be 
made a little larger In diameter and cover the 
air chamber, and the reoervolr rail be naatly 
plai-ed right under the anat, connecting It with 
tbe chamber with Aexible -piping. 

WHEEL WITjr MULTIfLR ANP »AL- 
ANCKI) RIMS - H lAvrtt, 4 Rne Math*, Rt 
3ean d' Ang4ly, Charenta-lntArleun!, France 
Thl* Invention relate* ta a WfeCOl with mnlttpte 
and balanced rlm«, and tbe arranffoment of 
the riro* boa for it* pnrpolh : To fanlUthtr the 
poaolng of obataetea, eaCb rim being capahle of 
beliw MpsraMjr dUplaesd ts {wM.tbM* sh- 


(]241») E. C. M. asks: Will mod« 
of cleaning Oliver in Query )3Hr>S alfeVt plated 
silverware and rat off the plate? It la a 
aimplu way of cleaning If safe and not Injurl- 
oua to tbe arltcle* A. Tbe electrolytic method 
of cleaning silver remove* a layer of inflntt- 
|aalmal ttilekneaa each time It I* employed, but 
[ao alao doe* the uae of any pullab by rubbtug. 
[If the boiling I* not prolonged beyond the 
removal of the ataln. It la pmliahle that let* 
metal Will be lost than by use of a polMb. 

(12420) A Bubflcliber gince 1860 wrlttn; 
To’ get a tight cover off a round tin box— -of 
blacklog, tooth powder, toMcco, aod the like — 
do not touch tbe cover, but tap on the sidn of 
thn box Itaeir clooe to tbe cover with a omall 
hammer or tbe equivalent, going round and 
round. By the second or third time round the 
cover will b* loooo enough to fall off. It la 
rather curloua to watch it rising a* you tom 

(12421) C. R. S. wrtteg: I would like 
to know If the experlnient ha* ever been tried 
of connecting tbe end* nf H-ahaped transparent 
tube to an animat artery In such a way that 
the blood would flow through Ui« transparent 
lubn bark Inio tbe artery and take Its iMual 
couroc through the animal body, tbe tube lor 
u time to become part of tbe artery, the pur- 
poac of the experlment'lteing to determine what 
effect aunllgbt would have on disease germ* 
floating In the flowing blond In the iranaparent 
tube. It would seem that thl* might la> tested 
on aniwala by aotno well*e(|Ulp|H‘d medical insti- 
tute, and much might bti learned of the effect 
of suoligift on the germ* nf ronaomptlon and 
other diseases ; and even If the germ* were not j 
floating In tbe blood, the light mlid>f *T«ct 
the hktod In sneb a way 4* to destroy the [ 
germs In the animal tlaspea. This thought or- - 
cured to 'me after reading the article "llle 
iqiyaloiDgy of Light" in the Kciurtipic AMggi 
CAW Buwmmbwt of December 24th, IfllO A 
We are not aware that the axpertaHint ffbj|e|h 
you ingtest .bas ever been titod. There itv 
aeveral obvious objocllon* which suggest them- 
selves to the applicability for medtokl purpoOek 
of any such method. We coubj at hfst egpect 
to reach only a very smell proportion of tb* 
germs eflualag tbe dtaeaae. tbe bulk of tboni 
[being In must casea aatnrflUy mpro of iejm 
liermanently located at the aent nf the tronblo, 
The action of sunlight ob gemn t« probably: 
quite direct, and It does not aoem Ijlndir that 
the mete exposure of tb* blood to otBtllgbt j 
would bkdlseotlr baV« gtteh Mnsfic* gpon 
germs altiMUid in some otber.iMrt of. fb* , 
Nevertheless, In tbti, |» Ui all qOMtlonn (tf 
science, the only abSmlirtaly wmalnotve test la 
acfnal axperlment. 

(1U82) J. T. B. Will tM l^gMfl 
tall me by way of Main aad Qnorin page 
nrbat M the per emili of koM 4l» tbe Drod ««a4 
AlatA what Is the peg gent *t .oott bi’ thp Clkjmi; 
flalt lAke, irtih? wiii«|« t* 6 b 6 ont wbicb 
to tbe bahoBt bv«r in tbe w«i4«. At 

Bp tots 'Bk It totMNi, A tolw to< lltokto->l|-'''toil' 


‘mMow 'tofcM’'.gtoi;'toM.«w «k 

a.S6B Pkr ««wtj' 

mf «mti »WAMwnik*wiA, Bwh J '»*«!;' Jiik'l . 
-totod Bet. W;8St ifer owt; ■•flwMt 'fAr.Wpii.' 
m.m per cektj Wtoft Mk». ImWK . »rA4| , 
,p#r eent The flgbr«e tot to* 6)rkkii Bait («kbk 
m probably bigbn 4bail tb* Avno** tot Ihok 
'iMdy of water. -kltoW tito toUpwto Yg«toiP' 1 il«b 
the amouat of {nwb wat«r wbl«h «b|iet* itof 
uke during a oMSkt. : Tb«a* flgkrto wto* 
totoed U and are sold to bf >4mktd 
flgntes tor -the lake. 

(12428) T. 3 . M. •$!»: Pleuw (toptolR 
In full bow much Wflter will pMs ibrqngh A 
*tra:ght ib-inch ckkHran water nkpa fai 84 
hour*, with a praamra of tpo pwndk- A. 
The law of ftow Of water la ptpkk Ik very 
complicated, and no simple tormnia okliitt 
which ekpresses It One of the host approxi- 
mations Is Kntlor's terronlo, wMto .IfWotvot 
the dlanwiter, bead, lefegto Of pipe, and 4 ccoa- 
ttont of ronghntwk- When the eoetoctont o( 
rongixmn >• wrotoUF oelDctrd. tb« molt «kl- 
cnlated from tbe tormnia will be ptobobly not 
more than T)k per cent In error. A* you flvu 
only dtameter and pressure, wr are qdite un- 
able to niaka the calculation, not knowing 
length of pipe qr It* aonditlon a* to surtooo. 
Joints, straightness, etc. If the pipe were * 
short sleeve, soy a foot long, you eonU use 
tlm simple formula o' = 2ph, which in this ease 
give*: =r 2 N ,12.2 x UK) X 2A or 22,800; 

ami V - 140 feet (wr secand. This theoretic 
vrloclty la fur water falling froely, and must 
be nslueed to allow for tbe contraction of the 
stream as It enters the pipe; probably 110 to 
100 rot woold Is- thn Unit realised In pne- 


(12424) M. W. D. aaka; Wo havo two 
iMilU-rs, 123 horse-power each, carrying from 
W to 80 iH»un<w preasurc for heating purpose*. 
Uqr fei-d water Is eold. If we tap the feed 
pIlM- and put in live steam at latller pressnn 
to heat tbe water, will It effect a saving of 
fnclt A. You canaot save fuel, generally 
■te'sklng. by to-atlng teiqj water by live steam 
from the iMiller, Honietlmes fwd water con- 
tains Impurities of a natiiw- which will be de- 
poNlli>d when the water Is boated above 212 
degreea, and live steam may then be used to 
advnntog.- to purify tbe feed water and canoe 
the aollds to drop out -in the heater Inatead 
of in the holler. With a plant of holler* tor 
steom )ieat only, aueh a* youra. the only poo- 
sible economy In fuel water is to akre nnd 
return all the hot water drop* from tlu. ra- 
diators. Fcedlog cold water Into a hot holler 
should only be done In such a way a* to pre- 
vent tbe cold water from coming In Immediate 
contact with the hot hollar sheets, with the 
roosequeot awlden and unequal contraction of 
those ahvets, straining rivets and Joints, often 
earning leaks and even rrncks, and tending to 
deposit scale and mud and cause overbrattng 
of tbe maul *0 covered. 

(1242S) J. W. B. Mks: I would bo 
pleased If you would tell me something with 
reference to the substance known, I think, by 
tlie name of "setenlUAi.” Tbla aubateoce la one 
that la a conductor of ehwtrlclty iu direct 
rat.o to the amount of light that I* trained 
upon It. What I waitl to know eapeclally Is, 
where can 1 obtain some of this aub- 
staneeT Recond, how Is tbe light applied to 
lirlug Bboat the different gradations or eOl- 
clency of the current ; that la, la tbe light that 
I* applli-d diffused or trained direct!, v? Third, 
how sensitive Is the sulwtance with wferonce 
to Its condncUvIly under the action of light I 
A. You will And in AUPi-bgMKMTS 1S30, 1611. 
inn, and -in the HciBKiiric Ambbicam, Vol. 
too, No. 11, the Information you require aimat 
selenium. We send thiw copies at ten cent* 
each. It Is not In Its ordinary condltloB a 
conductor of aleetrlclty, hut almoat an Insu- 
lator. Whkn a strong light is conoentrated 
upon an especially prepared selenium cell, It* 
reslsUnM 4s reduced to a small part of 
What It woa In tb* dark, and it tranmnlte aa 
apprerlftbte ewtent It Is uard for stdeatlflc 
purposes now, bnt may be applied to pcoe- 
tleal use* at sente fotoro time. la made 
: Sensitive by long heattng to a point Just below 
[ tto melting point. The Lght aiaed Is gknamlly 
an acetylene or kfrong elretric Ught, mi ploeed 
A! to coat a atrong beam ppon -too Mieatoin 
cell.. It baa li«en tMed tor wmioo* itoiisrtla- 
a|on in varloo* wayk. 

(12426) W. lu main; Vm you kltMIly 
tell me at what pobit between the potto to* . 
needle of a towpoea tom from north 'to 
sooth! 1* tboto a point btowneh tpe notoh 
tad footh mugntth! fOlk where toe gtttoctlih 
I* abont equal in «ltoet direction, likiik hM|dtor 
the needlk oMdDntolg! A. At m 
the MMth toe’ InMliWtoo aakOM tk atotofltol 
knji .mpklMI tar-.Wto: Bklef ,4* Bte ,l8' ' 
.foffir .pIOM to«^|M|{fl|lb <Mdg»»ttk-.-p4I(i' ..«V. 
torth atot«cto,(hpTSi^ and ; 

itepetk toe awto'Htod lrttt aa' totktol.li^'jl^ito r 

-Attkotok' top 'Mpto'toiii.- 
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$ffilliUM!i W il»'.4ntlii. Thtre ii ttO place 
tW M«iUtte jpcilM irboN »m iM«41e 
': ‘mmi u4 , puMote tu otiMr mr, w 
tm flaw vMN tt 4o«a IWt bar* a 4lwetiv« 
1^. nwTwticn aaatfla pointa betwwa 
'ttipMtto ,mIm «m»Mnc ««ar a pole 
M iHtaia M a^^iir kaa ao dftaetlap wbat- 
•trpp Sbla of «MiHle 4aea Pot taka accauat of : 
the fitfhMilloa ot of thh aip of the wMiUe. 

R.K.atfa: A olreuI«r niMtv 
voir la too fMt In Otaioeter, IS feet (toep, bnllt 
ot Munw, wetiieM hr a alnale hoop at one- 
tnlM or tbarMhout of their height, the point 
Phew the praeanre above and below will be 
aqna|. The tank la fliled pith watte, and the : 
Whhto biuMtag ateain la eaatalaed by the oae 
loop, What will he the teoelle atmin on thia 
Ipopf Alao, wbat wlH be the atratn if the 
tank ia VO fwt loatead of lOO feet in diameter 7 
A. tmaiine hiUf the diameter of the t«nk to 
be Vlled with a aeUd bhMk of wood or any 
thing alae. the preaanre agalnet tbU block 
Will be the average preaanre of the b|eck 
>« a 0.484 t 

I or 3.0 pounds per eqtiare loch | 


j o X 0.484 

or 8.0 pounds pe 

tiplled br the area of i 


•0,400 X 3.0 =r 334,040 poanda. 

Dalf ot tbla pteaaure will tail npon each 
aid# ot the tank, or tb* rod aecarlng tbe atavea, | 
which mast therefore be strong enough to 
Withetand 118,830 pounds atrala. If tbe tank 
la halt aa large, tbe strain will svidcntly he 
bnU U great 

(12428) W. B. 0. aaka: Why la it got 
pebalbte to cany on an alrafalp a powerful 
eoinprteeor, and eompreea the gas into druius 
ea faat aa It la expanded by the heat of tlie 
sunt During the night It could be allowed to 
(low from the drutna back Into the balloon, thus 
avoiding tbe wacte ot either gaa or tmllaei. 
A. Wo Buggeat you onlenlate the weight of 
coinpreseor and gas drums, and consider how 
much their pressure would subtrart from the 
alfUady Uinlted carrying eapaelty tor passen- 
gera and their belaaglute. A cublr foot of air 
weighs about 8/100 pound, so that 100 ruble 
feet of air, If oomprceeed to 10 atnraeplieree or 
litS poanda gage iivBssiire, would occupy 10 
ruble feet aad weigh 8 pounds, and a cylinder 
to contain It at that presaure wouM be ao 
negligible weight to (>Arr.v on the atratalp. Bal- 
loon gaa weighs somewhat hies than air, but not 
enough to uiske Its transportoUon In com- 
preaaed form possible, to tsy nothing of tbe 
compresaor. 

(1M22) W. C. O. aara: I have often 
aaPeed when draining a veaael of water, where 
tbe drain la In the bottom aad near the center 
of' the veaael, the water atarta to revolve 
around the opephit through which U la paaa- 
Ing, the dlrecttna of rotation being cjoakwlao, 
or to thW right invariably. It is more marked 
If the veaeel ilopee at the bottom, la thla due 
to aangnette lines of force? If oo, our earth 
mast be a huge dynamo. A. We have fre- 
qaently had the statement made by correspon- 
dattta that In a wash basin a rotary motion is 
always produeed la the water aa It runi out at 
the hole In tba middle ot tbe bottom, aad that 
tbla motion la always clockwise. We are not 
able to anbaeribe to tbe ‘'always," since we 
bare noticed caoea wb«n no rotation occurred, 
and also when the rotation of the water was 
rontra-clockwlso. Many think that tbe usual 
clockwise motion hi due to the rotation of tbe 
earth upon Its axis, aa la tbe case In the mo- 
tion of . rotation In on antl-cyclone, when the 
heavier air comes down from alwve and ia 
forced out from tbe center, aa In oratrltngal 
motion. There ia notblng magnetic about thla 
phenomenon, although tbe earth may be a 
great dynamo. Water la not a magnetic ma- 
terial, and bae ao sueceptlblUty to mognetir 
forew. 

(12«0y J. W. 8. Mkn: Will you 
kindly quote to me the prlceo of eevnral books 
on the eubiect of motors and dynamos? I wont 
books that 1 can place in the hands ot students 
of high aebool age, and that obaU contain mil 
ditwettona for the dedim and ■lie of magneta, 
arwnturea, eto„ and ti>r the amount and kind 
of wires. The Ikotera and dynamoe are to be 
ot vmions doea. fvom tbn thy da« Mo, 1 borte- 
power. thongh I gealve chiefly those rangtag 
about l/V, 1/d, 1/3 horse-powar. A. We have 
iMhUtkb^ In the Bi^rnmnc AMmicea and 
fWVVMHamr plana for dynamos aa* motara of 
BCVMPI olaea. Many anmtenra hove built ma- 
ehUia' from theoe plana and have used them 
C»f nMniut aewtatg tthebteaa, etc., none of 
tMt'kaiaw thya. Wq Mer you to BuiwuMiWT 
MWi. MH, MO, «0e. «*!. It*/ 7«t, 844, 11**, 
mL.fXtt, 1289. IViM, IMS. tit Of vhlab Ore 
tan oeata sa«^ 

(1^1) A. ***»'. U • «tinp).p 
W*p#, l««p U Whlriod In «« eiacMe Add «t 
iXdhd'iMfMn to Mm Itnea of mm, wkaasMs tko 
■Oihit. Ha tho ikop ot'iMflhk^ 'poMMid,' 'imd 
*w,», ' -A HAo >A ' m mmm of A I0«B 

1^%'WlMk tiM loop > poMiM WM 4' 
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STfAH TnotmiB. Their Degtin and Oon> 
struotion. By Reokln Kennady. New 
York; The Maomillen Company, 1910. 
8vo.; 104 pp. 11.26 net. 

Tba somewhat detailed table of contents may 
serve to faidlcnte the scope of the book. Chap- 
ter I. Theoretical, Mechanical, and Physical 
First Prtnetplea of Btcam Turbines — Proper- 
ties of Steam — Slicnicntsry Mstheinstles of 
Fluid Jots and Turbine Blades — Formuloi for 
Thrust Pressures and Velocities ot Fluids — 
Btesm Velocities— TherrasI TTnits and Thcr- 
ino-Dynamlc Formulae— fltcsin Velocities and 
Turbine Blade Velocities. Chapter II. Klc- 
mentary Turbines. Rctctlun Wheels or Hero's 
Turbines — Compounding Turbines, Vortex 
Wheel— De Lsvsl Notsles and Turbines. Chap- 
ter III. Turbine Wbeeic In Bertes. Early 
Multiple Wheel Turbines of Ptlbrow and Wil- 
son — Heduction of Turbine Wb««l Htieeds by 
Series — fltnsffl Packing tilsnds — Expansion by 
fltaies— Determination of Dluienslons — In- 
fluence of Blade Angles and letngths — 
Vaeuains and High Vsens— t,ebtane Elector 
Vaeuam Pump — Parsons Vsenom IntensiSer — 
Murlue Turbine Arrangements — Exhaust Tur- 
bines. Chapter IV. Csleulstlng Principal Dl- 
meoalonB. Thermal Velocity Curve --Cslenlst- 
Ing Fall in Thermal Energy— Principal Dl- 
' mensions of Impulse Turbines — Howden's Im- 
pulse Turbine — Ilesults of Tests — Approximate 
nimenslona — flulde Blades and Wheel Hbitles 
—Speed Oesrlng— Eleetrlcnl and Mechanical — 
Measuring Torque and Cslcututing Hors,.- 
power from Torque Measurement -Messrs 
Denny Brothers and Dr. Fottinger’s Toniue 
Power Indicators Chapter V. The Con- 
struction of Turbine Wheels. Turbine Blades 
— Ou.de Blades— Impulse Wheols and Iteac- 
■ tlon Wheels— Brush Parsons Turbine" -Mixed 
Turbines. Tbe liook mokes s very favorable 
liuprosilon both ss regards tbe treatment of 
the subject and the publishers' technique, and 
etiould prove rslusbls ss a concise presenta- 
tion of the fundsiiieutsl facts and prtnelptee 
of turbine dtwign. 

Thk DngioN and CoitaTBUCTjoN w In- 
TEnNAi-CoMBOOTioN ENfliwicN. A Hand- 
book tor DentKnem and Builders of 
Oas and Oil BnglnM. By Hugo Ottid- 
nor. Tranatated, with additions on 
Amertoan anglnss, hy H. Diederiobs. 
Now York: D. Van Noatrand Com- 
pany. 1910. 4to.; 690 pp.; with 728 
lUustrfltlooa and 36 folding plates. 
Price. $10 net. 

To Oerinsny must be given du*' cuullt (or 
the highly efficient gas-engtiie that Is serv.og 
us so well and la such varying esiMeltles in 
the tudUKtrles sad recreations of to-dsy. Tliere 
Is no little literature on the subject, but the 
author's point Is well taken when be ssye that 
almost III this literature is devot<.d to the gen- 
eral construcUnn of existing engines rather 
than to the details of the problems Involve,! ; 
hence they are ot little real help to tbe praetti 
>wl destiner. This work le not s popularly 
written treatise for the Isymsii, but a thor- 
oughly reliable handbook for the designer and 
builder. Its first part reviews sad criticises 
the older tyiMik of engine ; Its second part criti- 
cally examines tbe various events of the gss- 
englne cycles; sod Its third and most exten- 
sive part Is presented as sii every-day working 
gir.de, aimed to save much unnecerasry and 
costly experiuientstlon. The drawings are true 
to detail, show approve] designs, and give ss 
many dimension figures ss possible. Another 
section of the work takes up fuels and com- 
bustion. Orest stress Is Isld upon the fact 
that sir Is power, ss far as the gas-onginc Is 
ismoerned, and s realisation of fb.s fact means 
economy of fuel A concise treatise on tber- 
niod,Ynsmles and Iherinocbeinlstry Is appended, 
together with miscellaneous infurtnatioa which 
will prove of ocesslonBl use and value. 

HANoncoK FU8 Hkkk und Flottr. Bn*y- 
klopiidlfl der Kriegawloaenachaften 
und verwandter (}«blet«. Herausgnge- 
ban TOD Oaorg von Alten, Qcneral- 
leutnant z. D. Untcr Mltwlrkung von 
mehr ala 200 dur badeutondBten 
Faohautoritiltcn. I.,eltwlg; Deutnebos 
Verlagabaua Bong A (3o. 

This Instsllmsut of tbe "Handboch fdr He«r 
und Flqtts" Is devoted to s very compreben- 
Sirs discussion of the aub](K.t of the history 
of fortiflestlons Tbe author Is I,lcat.-Col. 
Frobenlns. Beglunlng with s dlscusslau of 
the ideas of the Egyptians and the mtUttry 
englneeni of sncleut Asia M.noi', U«at.-Col, 
Frotwnlus tikes us to Oreece, Rome, sad 
ikows bow the great captains of the middle 
OgM applied engiueeflng for military uses, 
gkn developments of the nussUa-Japanese 
war dttingly close the article. Tb« arttcie Ik 
not merely a chronicle, but shows admirably 
the evolution of modern Ideas of fortlflestiaa. 

IkffiMKNZAirr PkACTuiAi, MaokAEwa. By 
J. M. JAmeaon. N*w York; Long- 
nuHlg, Qrawi A Co,. 1911, Mmo,; 812 
2N».: lllwktrgtod. tl.flO nov 

UlgtgRtd u a t'xt book far elsoMntfltr teeb- 
miM} adMwiA It seeks to avoid iiiihr* thMrqti- 
dPl Of oMthematleat demoastrbtim. rather 
dknylhg ip pmm Into the dntnaiii of pne- 
;''^'.-pifi^l^ Wa, *0 thla bn, woi*,'«rlo. 


tlon. power tranimbwlon, and similar subiectu I 
are dlacussed In detail, with the addition of i 
s ebapter on alsstlclty and stress of materials , 
Much spare Is devoted to problems, In I be 
ronvlitlon that carefully selected problems an- I 
In the highest degree Illustrative and cnligbt t 
ening , 

A SvSTKMATlr Bxplobation of Tint Non- ' 
MAI. Kner-Jebk, By Raymond Dodge. 
Ph.D, (Reprint from Zeltachrlft fUr : 
Allgemelne Pbyalologle). Jena: Qua 
U» Fischer, 1910. 

A sharp tap given to the tendon of the mue- 
cle In which the knee-esp Is lodged produce 
the well-known "knee-jerk," n phenomenon 
which ts extensively msdn use of as a dlng- 
ncwtlc test for a variety of palliologlcHl (on- ' 
dltloDH of the nervous system. This phenome- ' 
non Is of considerable Interest, pitrtly owing ' 
to Its clinical value, but also on puicly Kclen 
tlfle grounds Its exa>t nature lias been a ' 
matter of some dispute Home doubt bss bei-n i 
expressed as to Its true reflex charsc ter, I c . 
as to whether tbe stimulus applied is carr.ed 
to the central nervous system, tbcncc to send 
out the motor Impulse Home have main- 
tained that the entire actluu arises within 
the muscle itm-lt Thus the “so-cslled peti-Jlar 
n-flex” or knee-jerk forms from several points 
of view an lotorcstliig subjeet for study. 

The publication under review n-presents 
the author's reiwrts of a aeries of accurate 
and elegant experiments carried out ta eluci- 
date some of the problems of the eas,' Of 
tlio conclnslons reached we may here mention 


to mauy ptnsons who, lacking the lime fur nm- 
siiliing a inrge numls-r of public reimrts and 
Iilhei Moiii'ces, desire u general knowledge ot 

MKTOPO PtiAirtlO TAKA Atkendkb a 
E siuuiiii foil KI Ta<it«» y Sin 
NFCKHIIJAP III l.NHTBtirrOK Por J. 
Martlnoz. EM. New York The Un- 
derwood Typewriter Company. 1910 
8vo., 40 pp Prlre. $1 

A mctlKHl for selMnslnu'tloo tii the opera 
lion of the (vpisrlli-r by loiieh Practleal 


INDDHTUIAI. AonlDRNTB AND ThBIK ComPEN 
BA-noN By a. U. Camjihell. New 
York; Houghton Mifflin Company, 
1911. Small «vo.; 106 pp Hart. 
Schaffuer and Marx Prize Essay 

This little book, presenting a g<md deal of 
hiformatiuu In coudeused form, should l»r read 
not only by tbe Industrial employi-r and em 
ployee, but by all who take s healthy Interest 
In tbe welfare of tiielr fellow men and of llo' 
community. Its scui>c and ibe arrangi-ment of 
the subject matter may be gathered from the 
(haptcr htadiiigs. which are ss follows, 

I Ktatlstics of Industrial Atciilenta S 1'he 
Modal C<wt ot Industrial Accidents 3. lolmi- 
laiy Agencies Couipcnsatlog inditstrlal AccI 
dents 4. Employers' Mshlllly In the Unllcd 
Mtates. r. Employers' I.lnblllty Itisurnnce « 
4'oncluslan and Miiggeslcd Ucfnrm 

It may b,« of Interest to quote here a few 
of the moat striking stnttstlcsl data given 
From the hiilletlns of the Interstate Commeici 
Commission the following figures relating to 
accidents on American lallways are galhen-d . 

"During the seven years ending with lOOS, 
23.8«r< employees were killed Bud .'t.'l.'i.lHU were 
Injured on the railways of the countr.\ A 
study of the ratios indleates that the average 
employee may count on one chance In 414 of 
violent dnath within a tear If he prefers to 
•'UDSider the prospect of Injury, there Is one 
chance In twenty-nine that an accident entail- 
ing St U-sst four days' disablllly will bcfsll 
him If be looks forward to seven years of 
railway employment, he faces one (.linnee lu 
fifty nine of duatb by accident, and one In four 
of Injury The outlook (or a trainman Is still 
worse (If bis fellow workers. 14.MH8 were 
klbed and 218.0M2 were Injuied during the 
w-vnu-y-ear period. In a given vosr bo has one 
clianeti 111 1ST of death, and one lii nine of 
Injury Seven years In Die train service ogei 
him one chance In elghiccu of death, and, If 
Ills place Is one of average danger, present n 
pracitcsl certainty ot Injury ” 

A comparison ot the conditions In tbU cniin 
try and abroad Is palnftilly Instructive 

"In the Inited Kingdom ono oom Is killed 
yearly on the ruilwara for each 1,4'_>7 em 
ployed; In tbe United Stales It la one for each 
414 In areat Britnhi one man Is Injured foi 
each IBO employed, In the United Ntalea, one 
for each 2n. In thigland, on (bo other hand, j 
HU per cent of all accidents to rallwiiy i>ra- 
ployees, are fatal, as compared wllli (17 la-i 
cent In Amcrlta," 

One would Iw Inclluei] to ascribe Ibe last 
roenlloaed olMervstlou to tin- fan that tbe 
I accidents which sit mosl reidtly avoidable by 
tb« exercise of care are tlie "minor" aueldents, 
which do not contribute so heavily to th« list 
(If fatalities. 

Tbe apimlllng significance to tbe community 
of Industrial arelilents Is brought out In lurid 
colors by a table which shows among olher 
thbiga Uut during the ten vesrs ending 1B08 
there were klllod In Illinois and Piinosylvanls 
11,828 miners, iMvlng (l,tN3 widows and 
14/144 children. 

From the closing chspler, tu which the 
author presents bis views ns to the remedies 
Ibst should be pmvldi>d for the present condi- 
tion, we msy quote one brief passage . 

“In iqtlte of all poselble precaution, many 
workingmen are sure to he killed and Injurt'd 
Nettiutr employers nor emplnytwa are at fault 
In tneh cases, but stmr such aocldents scent 
ncceiaary In tbe creation of (ranomlc goods, 
the burden should be placed, through the em- 
ployer, upon tbe ultimate consumer of the 
fleished product.” 

Tbe haok la lntvnd<>d «s s brief outline, a 
ittidd* giving the mala tandmarh* «t a subject 
OB «hieb votmaea ia%bt b« wtHtvn, aN ■««»•« 


Tiif Si'ovi'. Aoe ia Nok'I'm Amkru a An 
An-hirologlt'al Eucycloiiedln ot the 
Iiuiileiuetitfi, Weapons, UtenBlls, etc,, 
of the Prehistoric Tribes of North 
America With More Than Throe 
HundrtHl Pull-PBKe Platea and Four 
Hundred Figures Illustrating Over 
Four Thouaand Different Objeetg By 
Warren K. Moorehoad, A M Bos- 
ton. Houghton Mifflin Company. 
1910 "Two volumes 8vo , 900 pp. 
Price. $G net. 

Till- author IwUi-vcs there is u distinct need 
for a work of th,B natuie The "llaudlnnik of 
Vmerbsii Indiatis," pulillshed by the Mmltb- 
Honlaii liiHlItiitlou 111 1007. deals so larg<-ly with 
luilhiii life of tliu past two centuries, that Its 
(onsideratlon of prehlslorle life and eustcHtis as 
n veali-d l>v the linpiciiients and ohjiH-ts that 
huM' come ilown to us ts of iieeess.ly ri'strlcted 
I’rot Moorehead’s twenty-live years of activity 
In areliii-loghiil rescan li, and the distinguished 
liusIMon wlildi he oeeuples, hind nutliority to 
Ills pulillshi'd fnets and deductions. He de- 
Hcrlls s the linpleiiicntH, ornuiiientM nod utensils, 
not iiccoidlng to the loi'iiMy in which they are 
fmiiii], lint hy the (Iiihhcs or tV|nK 1 olume 1 
Is devoted to ulilots of ehlpisd and ground 
Klolie Volume 11 takes up obleels of shell, 
hone and eoiqs'i . texllle fahrlis, wood and pot- 
li-iy Till' lociecsses by means of which theae 
nrti(li>s were iiiado are palnslakiuglv desdlbnl, 
wllb a wenllh of diagram and IIIiikI ration A 
stiong light Is thrown upon the Ingenultv and 
eraftsmiiiiHliIji of a most Interesting race and 
we h'uve the periiNiil w.tli an incieasiHl re- 
spot for the skin and nrtlstiy retailed by 
till Ir achievements The eoloH'd plates, many 
of them doimted hy weallliv lolleilois, ran 
Imiillv l>e over praised They aie line (ixamples 
of nnxleni perfeetlon In illiistrntlun The wholo 
work Is siholiirl.v In text and heautlful In 
imike-np and fitiish 

(Iravk.sknu The Wator-Oate of Ixyndon. 
Willi llK Surronndtnga. By Alox. J 
Philip. New York Prodprlck Warns 
& Oo. 1909 13mo . 120 pp ; with 
maps and lIlUHlrationH Price, 26 
centa net. 

Dover With Its Surroundlnga. By 
Henry Harbour New York: Fred- 
erick Wnrne A Co., IPOg i2mo , 80 
pp ; with mapR and llluxtrationB. 
Price, 25 cents net. 

IJURY 8t EiiMUNns With Ita Surround- 
ings By W A Dutt New York- 
Frederick Warne & Oo.. 1908 12mo., 

76 pp , with maps and tUustratlona. 
Price, 26 rents net 

TiNIAIIKI,, BOMCAMTl.t, AM) 7 IIF NoBTII 
Coast ot Oounwai i By Beatrix P 
Oreaswell New York Frederick 
Warno A Co. 12nio , 96 pp ; with 
map and illiiHtratlons. Price, 26 
cents net 

Thi'Ke aie all of the well-known "llomelami" 
series of hnmlhook'<, Invalmibl. to toiirlsts and 
visitors Most ol tin guides enuUlii an 
mdmiuce map im the scale »f one Inch to the 
mile .Ml are replete with bistorlinl lore and 
present-dny Informiitlon, and are rich In really 
good plans and lllustrntlons It seems very 
extraord.naiv that this si rles of hatidlawks 
which Is so well-known In Kiiglnnd should he 
so mile known heie Tim plan of the hooka 
Is excellent Thele toe liuiliv othel hooks III 
the scries, 

Bl.f.CTRlrlTY B.YPEBI.VtKN'l AI.kY AND PrAC 

THAi,i.Y Apeiint By Sydney Whit- 
more Ashe, B 8 , K E. Now York D 
Van Noatrand Company. 1910 IL’nio , 
.376 pp ; 422 lIluBtratloiis Pi lee. |2 


less than for the prsctiuil iiiiiii IIuk Is first n 
statement of geneinl prim Iph's and laws, il- 
lustrated hy s.miilo lliittertes. 

meters, motors and lllumlnanlH are thoioiighly 
explained, and tln'ie I- a i liaplei on projection 
apparatus, wrltlen espeelallv fot the teaiher 

The Triskctkiv m vvv Recth.ineai. 
Anoi.e llv (leoige (iuudwln. Ottawa, 
Canada (’Dpeland-Chatterson-Oraln 
Pre88, 191(1 21 pp 

The solution .s hnsed upon I lie theorem that 
If Hie side of am triangle he pnalueed. the ex- 
terior angle is e<iual tu the two Interior and 
opposite angles. 
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IRVKNTOKB w« tantoil to oonmanloat* wltb 
Maan Be lla.< 361 Braadway, Mew Verki at 
Hits F Atreet, WaahliMrMBt O. ('« ia racan) 
to wonriiie Ttlld patent proiectlon tor tbeir Ib« 
▼ oatleae. Trade^Marka Md CSepyrlebie 
roKinered. neaisB Fateata and VareiBB 
FatraiaiMBrad. 

A Free Opialmi aa to the probable patenta- 
Mlttynt an tiiTentkm will be (•aailt dtreutoany 
iBTontor famUhtna ne wttb a model or ekatob and 
a brief deaerlptlon of the derloa in oueetlnu All 
oonimunloatlobi are atrletijr oonddentlal Onr 
Uand-Beek on Pafentr will be tent tree ,m 
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la * lilddOMd ^^pm tha : 

Tictor. T&id >e>3t v mw t i * t0a$ it#lg 
llin a Mrpent. tlHi;lMk4:9< « 


P ATENTS 

Free report at to PatentaMlltr. IllaatratedUaMa 
Hook, and Wbat To Inreui. with Urt of tnren- 
flone Wanted and 1*11100 ottered fur InraBtlona 
Kent free. YIOTOB J. KVAWB A CO , Waehliidton. 11.0, 

Classified Advertisements 


BUSINESS OMPORTUNITICS. 

S£SinTO"mpfr 

START Itonir XAKUra pwll order bPitoeoi at 
home, oopdooted la your opare hoot*. Mew plena. Bla 
nmttti. IDTerftblacfunilali^ Free booklet telia bow. 
Write QBlek. B. ATFoote, Box 9U, knakemi, lllab. 
HAVB you A 00<)D PATHKTim SCMriAI/Tyj 

FOR SALE. 

PATHWr OB Door ChMk or Stop, or Bolt, will be 
oold to Uabeet bidder; alto Ceuade .Peient whea 
leonad. ^e« lllaetrailan pa«a ML J. It. Toonff. 
KlnKOburr, lod. 

40 to 6U n P. Blbrtdaa 1011 Aero-Hpeelal anMna, 
epnplete with Boaoa meBoeto and u A A oarbuiator. 

MtSSIoMr. SeTOrSo-r^UiM^^i 


r.».f..rn. fbat «w.riiw«d MW wB*ud * Berpest, « SIMA >11*; 

ereaturea that erer lltea. TBsy VsrtM taath o* a OTOflodUa. '^,t®BBI S dbiiSii; 
alike in elite and appeayanoa to a ftosarto 

able extent. Some ot them had. amootlh ataaltor IhSB ^ .mSi Ot 

akin, while othera wore % dafanslTB ^aw ik 

** PWhSWjT «MI|)d S»itt 

etftoln leedem nud otoers ciumivoroiili* wAtAto am am #iba ■ 4 i'a<SA^ 

Tl.. »c<«d o«o«r. t. t» « ffo. jSr 

SOIIIwn wu . npruettUU to Sail U-STlJiSrtiCto^S 

dlplndoCUB. It DMABUren BOZEIO M test ba iivaA MiHriAlv Ml ^iMfi >Mlna jiMirtfc’l 

In lonBth and la virtually a dupUeato of ^ 

Altogether, the doaeotton Iftolnde. 
will De recftlleu tluit tills pui^tlctunr Thaim aaa AvfiMAf dHMMfBdiiiM 

.ke.to .« ta im. t™» a, STuSLr'tattoTlSii" toZ 

famoua Bone Cabin Quarry, In Central imp^Iuvely a^ 

Wyoming— a verlUble graveyard of pre- 
historic animal, and the richest dep^it 

of foaall-remalns known. Like many MSL AMyo.wiiMi.bto 

other great ••finds" It was discovered by ^ ^ 

.Clay t _ tb. to. wto the ., 1,^.1 Emofyolt^y? 

r ^rto“r:‘3»sirto*'S 

Sr “■"• -sssSI;^*^ 

uni ke that of Brasil toilay, a region In- been ntneed hum, Bwinw rwes. ^ 
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form the ••bad landa" of our day. 

The dlplodocuB had a long, thick tall 
like a llsard, a long, flexible neck, like PobUc BiMidB 

the oatrlch, a thick, abort, slab^ided w nSTEUCTION In the methods of road 
body, and straight maulve, post-like 1 building hsa eontinued through the 
limbs, suggesting the elephant. When medium of objeet-teason roada, built at _ « 
alive such a creature would turn the local expense, under the enpervlsha of **“* 
•rale at 26 to 80 tons -The animal waa an engineer of the Offloe of Public === 
amphibious living chiefly In shallow More than one mltUoa square ■■■ 

water, feeding upon the abundant vegeta- -ards of road, eoulvalent to ab o ut 14 
tton. Although the biggest creature that of road 15 feet ^de. w^ com- 

ever walked on «««r egs It was singular- pitted during the year. Viewed aa a eoB- 
ly ni-fltted for holding Its own In the atnictlon record alone this would eoaetl- 
straggle for existence and wae no doubt excellent showing, but when It Is 

killed off by the smaller but more power- considered that this mileage waa made 
fully-built carnivorous dinosaurs of that pp pf 66 oblect-leaaon roads, each constl- 
age. rt possessed a very small brain, and tutlng a miniature school of road build- 
even In those early days brain and not j^g, comprising ten distinct types of eon- 
[bulk counted much In the struggle for gtracOon. it must be evident that this 
[existence „ feature of the department's work Is a 

Another strange dinosaur, of which powerful factor In the promotion of the 
Hagenbeck had made a striking Ilfe-Ilke movement for the betterment of the pub- 
repreeentatlon, was the stegosaurus, so uc roads 

called on account the brwd platea ^n Inspection last year ot twenty-two 

forming a double ridge extending along object-losaon roads, aggregaUng about 

Ito l^lc This was one of the mightiest twenty-two miles, showed that their ef- TM 
of all dinosaurs. Its length was about feet upon the different localities had re- fH»*l 
26 feet. Some of the bony plates on Its gpitefl jn the building of 780 miles of ad- SCi 
back were as much as a yard In width. dlUonal roada according to the same keS 
Tts tall was armed with eight spikes m. 4 h«ia .bR huf in-r.n*hf .iwto 4 fh. Amnkt 
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own .wltob. from <b. gMo. 

WANTBn.-lOnn BPRIBO KOTOBS. Bboat IS llw. 
(uiMoitr. For furttor lof^Mtira 



^k were as much as a yard In width, dmonal roada according to the same 

Its tall was armed with eight spikes methods, and had brought about the ex- ^ lOBBtolwraiJr^ 

or spines. More than twenty specimens pendlture, through bond issnea, of 11 , 600 ,- MUNNaOO he PdBW SM BwAan 
of this Interesting monster have been ooq - *'*'•;.**•* '^ " ■ "i.w inrnintMr. wirTMs 

Recovered in the Rocky Mountalw by Advisory wwk relaUng to road prob- lyk n nuunv n eTn 

^ofessor Marsh The teeth showed ttat jems necesslUted about 260 assignments inCOrPOl A tC anmff 

It was a vegetable feeder. The spinal for the department’s consulting engineers i.r.u. iii„riit.....i — -■ ■■ 

cord near the hind legs was greatly on- apd experte. Thle waa an Incresuw of hMiMMinf*k.r,. 

lygcd a fact which Is not ewlly ex- about 70 per cent over the amount of like 

plained unless we may supp^ that the work performed during the preceding X 

movements of the tall wore directed from flacal year, 

this center. ^ CTOPDAEBBICO WOltA TWC COPART. li st At 

The last, and In some ways the strang- Irrteatkm InTBStisationi 
eat of all the dinosaurs, was the trlcera- anvwR*»uwin 


MI8CELLANIOUA 

BONO I>01IUB AND MUSICAL OOMPOUTIOMS.- 
Tbat .TO naaoMiful-brinH fame aiul smb to t beir 


INQUIRY COLUMN 


the cretaceous strata of the Rocky Moun- * endeavored to anlarge Its plans to 
tains At StelHngon two full-al» repre- the demands for Information. In 
sentatlons of this wonderful creature P“t, water tor Irrigation purpotoo 

have been erected, one partially tub- plentiful, asid In the oM-Mihool 
merged In the lake and the other atand- «>* “» E««t quanUUe# were 

Ing upon the bank, as well as a baby ’^wted. In many parta of the West thta 

trireratopa The full-grown flgures are method still prevails, but the Im- 
about twenty-flve feet each In length. P^Ted principle of Irrlgatloo advoeatod 

Skulls of this animal which have been department Is rapldljr dlsplaeiog 

unearthed In the Rocky Mountains have thoee of former days, and good resnlts 
measured over seven feet in length. are, noticeable. When the Itrtgators of 
The most remarkable feature about this San Jowiuln VaUay first 
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. creature Is the unique way in which the 
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bones forming the back of the skull are . *??* *■ 

developed Into a great collar or fringe; 

t..e very polnt«I and triangular shape J” th^t ttalr 

of the skull Is also remarkable. In Kime ^ ttol^ thv 

respects the creature resembles the rhl- “*“«'• »<* to Uto BWa. 

noceros, but unlike the river-horse of to- toOT »w Taislsg the WBto 

day It carried three horns upon Its face "® worth ^ 

and with Us collar of formidable aplnes “ O^fo^ the itotw 

It must have presented a terrible ap- i 

pearance. Its brain, however, waa ex- ®5 fui^wlag the Inveatigat^ of !rrt»a- 
tromely small. Prof. Marsh Is of the tlon that sever^ Wee tora Stote a fn ngv 
opinion that this specie, became too 

"speclallxed'' and died out-th* usual S in 

end of a too sreat amblUonI There are «P *» »«toW BJSO hi 

other specimens of the dinosaurs, aa ta- tosurt BpJBMt 

terestlng reprseentatiou being that of one 

of the carnivorous dinosaurs, allosaurus, AviittaB Awiwia^-'lto AWfi 

shown In tne act of feeding. Club have made the fWltMffiii vewdo: 

Before the coming of the dinosaurs Bpeotal goU «osB|haiBfiiM({tqB hMAdl, the 
the world was popnlgitod with thoee late llr. Oeril Ihwto 
strange creatures, the plesleqauriaas or whik flying the ehdttMly.: jl^ llwina, , 
sea HsqrtB, curious creatures, half fish Mr- Ch«]>aa»W1li|ih jUe* etotonr 
and half reptile. One of thoto has right- the ISordfMl 'Headt#; Wdg. , f|^ 
ly been Inclnded In this unique «A1W> toedel, Ur. EoNft L|MW|I4 fltg 
tloa of prehistoric wlldtlfa et^atotUngen. from MtqtfMl ha IlWh# ' '! ■ ' tl 
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''MiPliliM LiWMba tl* 

PilQiVl^ irtu 
400 MBI Ot thft 
»,»liiP' '.llfift'" ;% ,llMr MUNaif BferMim' 
10 wmlMUiw on*- 
;il|lM^«tai ' viw fpufi . 'jwnoi 

MkoMf 

!:'ilipM!^f WiuMy B«rU& ncinqgHiiMr 
:VU'iiiiaM»ly tiu) |K;Mto wbkh .vm 'Ottarad 
litf Jtiiiw «tt«r dveat toe Ckrinoo imotan 

Mtn u«kt Srlor flow 
• flooMocor ttw tbtt Dooborttf 
OnitatUNi llAlfl. tu»r Borlln, to KamlnirK. a 
ilaliMloo ttt ii6 urios in hoan. Thli 
lO 'tlM) hmtoot OTOMKiouiitry flight «T«r 
Miflo tg Oomgity. TJia tollowlag day 
tioni flirio# oonttwied hla Journoy to 
Ihmiea. BTo oovered tflla aooond atago 
fl mto of 67 mlloo an hour aocordlna 
to th« flaMe report; and on March SOtb 
hO ionotlnuod Uie trip to Hanovor. Thlo 
OXCKHtont aeriea of flighta by a military 
, aviator ahowa tbat Gormany la catching 
to tVanoe In the fleU of military 
aevenattUoa. 

NOod of a Goflapaaa,— How great la the 
Oaed for a magnetic compaaa that aball 
rOa^n nnaflected by engine vibration on 
an aoroplane waa forcibly brought home 
by the aad fata of Oeell Oraoc. The prob- 
lem la now receiving eerlotta attei^a. 
Gne of the Brookland avtaton, Mr. 
Eliierooq, la ualng an Intereatlng compaaa 
tent to him for trial by a naval ofllcer, 
Who haa employed It wUb euooeaa In eub- 
marine work. It oonalata of ,the uaual 
maiinertB eampaaa, floating in oil, oon- 
tidned in a case which reatii In a bed of 
boraataalr. The horechalr la not packed 
fit all denaely, but Ita aprlnglneaa la ao 
gyeat and enduring tbat It makee an ex- 
balUot proteotlon againat the vibration 
of the motor. 

Bad of the Wright Sidt la fbaaea- 
A auit of the French Wright Oo. againat 
Bldrlot aad other loading French con* 
atanotora waa brought to an end on 
March lOth by the aumming «p of the 
cate by the State attorney, who declared 
that the Wrlghta bad not eatabUahed an 
lafrtngemont, while, on tho other band, 
tbe defendanto had failed to invalidate 
the patent. It la expected that the de- 
eiaion will be handed down on the 29tb 
inatant. Wilbur Wright waa preaent and 
teatlfled In peraon. Hla bcother, Orville, 
who remained at home, la aatd to be ex- 
perimenting at the preeent time with an 
auftoinattc aUblllty device which will ren- 
der the brotbera' biplanes more easily 
controlled and more ufely operated. 


Btelnatien Baee for the Bennett Avia* 
thn Tbephy. — Belmout Park baa been 
thmed over to the Aero Club of America 
by Ita owner and the executive oommittoo 
Of the ^luh haa set the dates of May IPth, 
Mth, Md Slat for the elimination race to 
aelert repreaentatlvea of this country on 
|h« team which will be sent to Bngland 
lb toe endeavor to regain the trophy cap- 
tured last fall by C, Grahame-Whlte. Mr. 
Robert F. Oolller haa pnt up a 66,000 
dto for toe winner of the ritmlnatlon 
yaoe. The committee reaervea the right 
to appoint other avlatora, for ennniile, 
Heaara. Martin and Weyman. who are fly- 
tmg.abnwd, In eaae It aeema prabnble that 
toeae men would stand a better chance 
of ;iWlniitng toe trophy. The date of the 
nbib; In Mngleiid bM heen changed from 
IbM flflto to iruir Ut. 

A Baee^ OraaMMmhtry fUgkt la 
,inw^-*->in an attetopt to wfn ^ Aero 
lM?tiwpliy tor the (fbiihnwt flight fbom 
IMilip to Iton, i dirtAfloe of ovef 400 
tojttba. M, Vbdyfate left^ Parunt 6 A. M. 
M itortfli S»to to hla Morasto ta«|OiptaiM. 

1 * Pottleto (iflo ttiiM) to 8 

'Mtob IN 10 totottMto 'iMit w«g ,«hnted. to 
htoAton hla Jotontor^tlieire tnk mmi* ^ 
«hiM Bwo toter >h« flew 
toih«..too9f4.'ttoM bt % 
MWtofl. nr at-(a»jito«nge 

toa-'toii'ltonr. Tko'lwrt.toat 

'm toljflto htohV'la.twQ- 
Ifiim jMicim' <to .pdftoird 


Bw Mavy WMhmi Itominph Statom. 

—It waa reeenUy asnounoed toat the 
hlglHKiwered wireless te}emph station 
ot toe Navy Department la to be located 
on the southwest corner of toe Fort 
Myer reservation. Here a number of 
towers, 460 feet high, will be erected, 
for the purpoee of supporting the an* 
tmuue. They will be arranged either In 
a triangle or a qoadrangte. The eSectlre 
radius of the station will probably b« 
1,600 mllea. It waa originally propoaed 
to use toe Washington monument for 
supporting the sntonnai, but owing to 
public sentiment, the plana were changed. 

Swediah Farmar’s Power Statioa.— 
The farmers In the province of Skane, 
Sweden, have organised to build a cen- 
tral atatlon to tumieh their farma with 
eleetric current. This will be uaed main- 
ly to take the place of mechanical power 
on toe farm, but also for lighting as 
well. In anothor section of Sweden, the 
farmers have organised a company which 
will buy current from a power station, 
and distribute It to the various farms. 
The power is purchased at 8Mi cents per 
kilowatt hour, and is sold for 6M» cents 
per kilowatt hour. The stock of this 
company is divided among the farmers 
in proportion to the amount of energy 
they use. 

Eloetridty In Indian Mills.— The mills 
in Bombay are driven by steam power 
largely at preeent, and this proves to be 
very costly. A scheme is being started 
to generate the power required from 
stored water. Water Is to be collected 
during the moneoon and stored in huge 
reservoirs up In the ghats about forty 
miles from Bombay. Tho valleys which 
are being dammed are In close proximity 
to a fall of 1,740 feet, and It Is the power 
from that fall which is to bo utilised. 
The transmission line to Bombay is about 
43 miles long, and a voltage of 80,000 
will be used In the lino. In Bombay It 
will be transformed to varying voltages 
for distribution to consumora, which will 
be principally tho cotton mills These 
mills alone now use about 100,000 horse- 
power. 

No Soorot Tetography.— Many persons' 
are of the Impression that wireless teleg- 1 
raphy la particularly subject to “tap- 
ping," but, aa haa been pointed out by! 
Marconi and otbera, no telegraph system | 
is absolutely secret Any one familiar i 
with tbs Morse code can read ordinary 
messagaa entering any telegraph olllce. 
At Foldbu, on a telephone conneeted to 
a long horiiontal wire, the meaaagei 
passing on a government telegrapb line a 
quarter of a mile away can be distinctly 
read. It haa been shown that It is pos- 
sible to pick up at a distance, on another 
circuit, conversation which may be pass- 
ing through a telephone, or telegraph, 
wire. On one occaalon an Investigator 
was able to interfere, from a distance, 
iwlth the working of the ordinary tele- 
I phones In Tdverpool. 

Ball Lightning Due to a Bend in a 
Condnetor. — Ball llgl^tnlng was observed 
at La Rochelle, France, on December 15tb 
last, under the following curious cir- 
cumstances (as described in Cosmos); 
An ordinary lightning discharge struck 
the antenna of a Turpain thunderstorm- 
recorder (ceraunograph). The antenna, 

I which consisted of 8-mtlI1nieter copper 
wire, and had a total length of 100 me- 
tera. was attached to a factory chimney; 
at a certain point It bent at a sharp 
angle (26 degrees). Tho lightning vola- 
tilised the wire as far down aa the bend. 
Here the discharge divided: part con- 
tinued to follow the antenna and demol- 
lahed the thunderstorm-recorder; another 
l«rt out a neighboring tolephono wire 
and six Iron guy-wires; while a third 
part apparently left the condnetor In the 
form of a ball of lightning, which ex- 
ploded 80 motors away from Ita point of 
origin, breaking a window. M. Turimln 
believes the production of tbs ball waa 
doe to the aelMaductlon of trire at the 
bend; tbe discharge paaaing at this point 
into toe air, wbleh oflened to** Imped- 
ante than the bent wire.* tlia' occurrence 
imimiaes to throw some llgb^^lto tlio mys- 
tartotts question of toe Of b^t 

:B|^ng. M. Turpato to try 

to itopnkinoe toe phewwMaos by aotttog 
lip toteral . simitar antoanii bn tob «*t«to 
«ir Batooe, behmgtng to to4r wtetoulty Of 
fhtob ifaia to n ragbm^'.ac iw- 
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MotoMlrivaa WmmUtM.r-^09imKir is 
: making a teat on s lari* sasls'rt|{ oU 
ginaa tor varahlpe. Tbroa m«S’^ iwyctiro: 
maohiaory, aacb oontaistSf thN« AiMO 
horse-power eyllndere, ire kMwR 'tesas* 
tactured. One aet of 6,000 
vrill be teated on shore. Jt resnlta Sr* 
(aTorable, the three aeta, SSStagS^f EE,- 

000 borae-power, will be mouatad bt s 
trlpledwrew protected cfulaer. Tbe en- 
gines are lald to be of the IMeSei revera- 
able type. 

New Zednad BeUtTM fa SUp Sub- 
aidlea.— While the American merchant 
marine seems to be wlttiin measurable 
distaure of extinction, that of other na- 
tions Is being made the gubjoct of gen- 
erous government assistance. The latest 
Instance of this Is In that enterprising 
colony, New Zealand, which, in aplte of 
lie being to-day the chief exponent of 
soclalUm. has recently voted a subsidy 
of $100,000 a year for a mall eervtce be- 
tween Vancouver, Auckland and Sydney. 

A New Elswick Fourteen-ponadar.— 
There Is much Interest just now in a 
fourteen-pounder rapid Are gun, which 
has been built and tested by the Elswick 
firm. The novelty lies in the recoil 
cylinders, which. In place of the custom- 
ary springs, are filled with a mixture of 
liquid and air. In trial tests, the gun 
has fired ten rounds In succession with- 
out relaying. There was no disturbance 
of the sighting, and five succeeafve shots, 
it Is said, were placed in exactly the same 
hole In the hull's eye 

New Railroad Track Scale.— The Penn- 
sylvania Railroad has Installed a sca'e 
for weighing care in motion which Is 
proTldt’d with a relieving gear — an ar- 
rangement of Jacks operated by power— 
which permlte the scale inechaniam to be 
completely disconnected from the track, 
thus allowing the heaviest engine to pass 
over the scale without registering any 
weight. The scale is provided with a 
"mechanical hump,” by which It is imesl- 
ble to regulate the velocity at which the 
cars go on*o the scale 

Remarkable Trolley Wire Service.— 
The New York, New Haven and Hartford 
Railway engineers are much pleased with 
the durnblllty shown by the new trolley 
wire of the electric service One length 
of this wire, after being In service at 

1 he Stamford yards for nearly two years, 
during which SK.OOO locomotive move- 
ments had taken place below It, showed 
a reduction In thickness of the lower 
half of the wire of only 14 per cent. At 
this rate, a wire in service on the main 
line should last for over forty years. 

Oil Fuel on an Eastern Railway.— The 
New York, New Haven and Hartford 
Railway Is converting twenty-two coal- 
burnlug locomotives Into oil burnera. 
This change Is to be made on the 
strength nf the good results shown In 
tests which the road has been quietly 
making for some time past. The Cape 
train between the South Station, Bos- 
ton. and Provlncctown, has been used for 
the test, and It Is stated that a saving of 
approximately $12.00 a day In running 
expenses his resulted from the change. 

British Target Practice. — ^Although the 
conditions of target praclico have been 
made more difficult for the gunner, the 
number of hits has Increased In the 
British navy. The target, towed at an 
unknown speed, Is 30 feet high by 00 feet 
long, tbe latter dimension being less than 
one fifth the length of a modern battle- 
ship During 1010, the 10 and tS-Incfa 
guns averaged 0.7 hits per minute against 

0 4 four years ago. Tbe 9.2-lnch guns for 
the whole fleet averaged 2.01 hits: the 
7 O-lnch gun made S.61 hits, as against 

1 f>8 made by this gun four years ago. 

Fast Long-distaacc Ballnwd ,R«sk-A 

new four-coupled exproM pauangor lo- 
eoraotive which has recently been buUt 
at the shops of the Pennsylvania Rail- 
road Company, recently made the run 
from Altoona to PhUadelpbig, a dJatanoe 
of 230 miles. In 206 rntnutes. Tbe dis- 
tance from Altoona to HairlBburg, ttll 
miles, was made In 112 minutes, at tha 
rate of 69.7 miles per hour, and tram 
Harrisburg to Philadelphia, 104 mllCB, 
the running time was 66 mlantaa, gt an 
average speed of 65.0 mil^ P«r hour. 
Reduction of speed lin'the nity Umttai, 
Philadelphia, brought down the awsrage, 
wdiloh, for the entire MA mtlSa, Trorkt 

out at 674 mllee per hour. f 
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Valuable 

Suggestion 

To our subocribars on/y 


I N req)onse to our recent invitation to owr 8ui> 
scribm for expressions of their opinions regard- 
ing the greater Sctmtific American we have 
received many valuable suggestions. All of the 
letters express aj^roval and satisfaction with the 
changes made in the magazine and not a few are 
indicative of a desire oa the part the whters to 
co-operate with us. 

The Scientific American’s best firiends are its 
subscribers, and as a result of their enthusiasm we 
have in the past added many new subscribers to our 
list. We have, therefore, evolved a plan whereby 
our subscribers may be benefitted in return for any 
help they may give us in increasing the circulation 
of the new Scientific American. 


H^e is the way: 

Simply send us the names and addresses of the 
people whdm you think will be interested and we 
will do the rest. An accurate record of all names 
received in this manner will be kept, and for each 
subscription we get from any list we will extoid 
the subscription of the person who s^t us the list 
for four months. Thus if we receive three subscrip- 
tions from any one list the sdbscription of the person 
who sent us the list will be extended for a full year. 

Of course you may send as many names as you 
wish, the greater the number of names you send 
the larger the number of subscriptions we will 
probably rec^ve and die kxiiger the poiod for wh^ 
ybur own sdsscriptKm will be renewed. 

Be careful to write the names and adcbesies 
plainly and don't fiul toput your own name and^^ 
address at whkh you ate receiviiig die 
American ori each list you send. 

Address ai lists to ; Circulation 
Scieiii^ New York 
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CHmi W«llt la Pntt CQltm.— Prult 
cuitufUta abroad bavo rWMntly onayed 
the uae of fruit walls of glaw Instead of 
masonry, with interestlnf rasuKs. W1Q» 
a Blass wall the same htads of fruit ogn 
be grown on both the north and south 
aides. The results In the case of pear 
trees are said to be most exoellent, the 
fruit grown on the north side of the wall 
being eanal to that grown on the south 
side, and even smoother. Good results 
have also been obtained in the case of 
peaches and apples. The principal ob* 
Jection made to the glass wall is that It 
does not store up heat like a masonry 
wall, to keep the plants warm at night; 
during the day time the heat Is nearly 
e<;.ual on both eldea of the wall. 

SOica daaa.— Such ezteneive use has 
been made during the paet few years of 
silica flaas for chemical apparatus that 
It was touhd necesaary to devise a 
method whereby this glass might be pro- 
duced In the electric furnace Instead of 
with oxyhydrogen blow pipe. To pro- 
duce perfectly transparent silica glass 
from melted quarts an artifice Is re- 
quired, because, on reaching the temper- 
ature of 600 deg. C., the quartz splits and 
minute bubbles of air fill the mass. This 
ran be prevented by first raising the tem- 
perature of the quartz to a point little 
under 600 degrees and then surrounding 
It with liquid silica, at a temperature of 
2,000 deg C. The liquid silica acts as a 
shield to prevent the entrance of air 
when the quartz splits up, and thus the 
formation of bubbles is avoided 

Keeping the Bee at Work.— The busy 
little bee at best gets a day off about as 
seldom as a farmer’s boy in haying 
time, but the modern apiarist has con- 
trived to make her even more Industri- 
ous than when she la left to herself The 
orchards of the Sacramento and San 
Joaquin valleys blossom some months be- 
fore the southern sage brush The Itee 
farmer, therefore, carts his bees about 
from place to place as the seasons ad- 
vance, and thus, by keeping them busy 
nine months of the year, gets three crops 
of honey. The difficulty of moving bees 
during their active season Is overcome 
by traveling at night As the bees help 
to poltenlse the flowers and thus produce 
superior fruit, the owners of the orchards 
regard them with favor. In results the 
plan Is even better than that of the en- 
terprising farmer who crossed bis bees 
with fireflies so that they could work 
nlghls. 

Dr. 8. F, Emmons.— Dr. Samuel Frank- 
lin Emmons died on March 28th in Wash- 
ington at the age of seventy. Ho was a 
graduate of Harvard, and of the Bcole 
Imperlale dee Mines. He first came Into 
notice for work done in connection with 
the United States geological exploration 
of the fortieth parallel. His writings on 
the science of ore deposits and mountain 
building are well known among geolo- 
gists He has been connected with the 
United Stales Geological Survey since 
1879, He was general secretary of the 
International Congress, and Its vlee-pres 
Ident from 1891 to 1908, and treasurer of 
the National Academy of Sciences. He 
was an honorary member of the Philo- 
sophical Society, an Associate Fellow of 
the American Academy of Solenoes, an 
honorary member of the Canodlan 
Mining Inetitute, a Fellow of the London 
Geological Society ahd other geological 
organisations 

Amnndsen in the Antarette Region,— 

Word has been received from Oapt. Scott 
that Amundsen, like himself, ts trying to 
reach the South Pole ScotUs ship, the 
"Terra Nova," has returned to New Zea- 
land after landing sledge parties on the 
ice, and has brought messages from Capt. 
Scott himself. It seems that Lieut. Pen- 
nell, of the expedition, found the "Pram,** 
Amundsen’s ship. In Iceland Bay, and a 
Norwegian party fully equipped for a 
journey to the South Pole. On hoard the 
"Fram" were eight men and sixteen 
Oreenlpnd dogs. In April. 1909, Amund- 
ssn stated that he Intended to go to the 
North Polo. He left Norway ostenelbfy 
to travel «fa Cape Hotiji and Bering 
Strait to the North Polaf Basin. On 
arrlTlnn at htadetra in (Maher, be an- 
aqnaeed that he bad ebaniad hit plans 
and wax t«tng to try foi* the Eonth Pais, 
had been beard of Amundaen’s 
.pewe It*i.^ii9a'liqin 


Sii—i CONFEDERACY— —i 

“Chas. E. Mosby, at the auc of 1 1 years, enlisted 
as a drummer, May lOth, 1861 — Elliott Grays, Co. I, 6th 
Va. Regiment of Infantry” — so reads the record — and 
that child served in the Confederate army right through 
the four years of the Civil War. Two companions, 
being slightly older, were put in the ranks 

This picture ia one of the 3500 long lost Civil 
War Photographa that we have juat recovered 
from oblivion, and have put in ten big volumes 
•o that every Ameriesm can own them. 

AN ARMY OF BOYS ADVENTURES IN THE WAR 

R ight into history they marchcil, Mathew Hrady was a great arii.st- 

thesc bright dnitntner boys of pliotographcr in New York, in the 
both armies. Only fourteen or when photography was new. 

fifteen years old, they bore the 

burden like men, brighteiung the ^ ^ 

long march, rheermg the camp ’ 

and inspinng the discouraged men E"" «'>' M*"*’ 

on the battle line with the criishiiifc c.«apes. Once he 

beat of their drums. Often, too, wandered for days m the woods, 
they helped the surgeons in the armed only with a broadsword and 
field, ami often they grabbed a gun dreading capture at every moment ; 
and plunged into the fight them- once the Confederates mistook 

.elves Just boys! lint right in h„ rj„„„as for guns and o^ned 

line with their older tomrades, 


A^thesc bright drummer boys of 
both armies. Only fourteen or 
fifteen years old, they bore the 
burden like men, brightening the 
long march, rhecring the camp 
and inspinng the discouraged men 
on the battle line with the rnishing 
beat of their drums. Often, too, 
they helped the surgeons in the 
field, and often they grabbed a gun 
and plunged into the fight iliem- 
lelves Just boys! But right in 
line with their older tomrades, 
they took part in the greatest 
battles the world has seen. 

When the call to action came, 
hundreds of tlieiiunds of hoys, 
some of them mere tots, tried to 
enlist in the Union ranks by sweiir- 
ing they were over 18 whiih was 
the age limit fut enlistment. In the 
Confederate army, these children 
swore they were 17 just as chcer- 
fullv. Many of them were taken 
in as drummers and fifers m the 
army and as powder monkeys in 
the navy Some very amusing and 
pathetic Slones are told of these 


]uil of tiiniscis, and aftri cutting 
them down to hi, pulled on the 
hig coat ami jircBcntcd himself at 
the ciilisliiig office, ready to do or 
die. Many of these Inave yoiing- 
sters failed to return when the war 
was over, ami it is pietty sure that 
some time during those foui years 
Ihev gave tip their young lives for 
the homes they loved so well 
We have 1S«0 photographs that 
the wot Id has never seen of those 
two armies .nid navies. Did yon 
evil hear the story of the taking 
of these photographs f 


Blit he stmk to his great task, 
and wlien the war ended, he liad a 
supvib colieetioii of thousands of 
photographs of tile men on land 
and sea, in lamp and battlefield, 
in hospital and prison. Here in 
these pictures you will see a real 
war — the greatest war that ever 
took pluie on the American con* 
tinent, and one of the mightiest 
w.iis of all history. And this is 
no imaginative artist’s handiwork. 
It IS the living impression, caught 
in the heat of the eonfliet and 
preserved on the camera plates, 
BO th.it It IS as clear, as new, as 
fresh lod.ty us it was hfty years 
ago when this boy shmg Ins drum 
over Ins shoulder and beat the 
strains of “Dixie ’’ 
la>Bi for so many years, these 
photographs are now at lust m 
such shape that every American 
can own lliein, for the Review of 
Reviews lias put them in ten tall 
volumes, and you can have them 


EIGHTEEN FREE 

We have ]uit these 35(10 photographs tn 10 big, 
Iwamilully boun l volumes, and around them we have 
wiiiten a history of the war like none you ever heard 
before You can luive a set of these books if you 
onler at once at our special Isefore-publiralioii 
price and in little monthly payments. 

1 If yon send the roupoii, wc will seiiu you 

k 18 of the pictures and gi\c you some idea of 

I the wonder of this discovery. At the same 

I time, we will send you a handsomely illustrated 

■ book coniaiiimg Brady’s strange story. 

ft The eighteen reproductions and unique 

■ photographs arc contained in a portfolio ready 

■ for framing. Each of these picttires is on a 
H sheet 12 x 12J^ inches and has under it the 

whole story of the picture. 

’TkU oftar eanoM ba baU a»aa tadaftaltatv 
10 caals so caver*mai£u[*«SMrras 

Hft SEND THE COUPON TODAY 

Review OF Reviews Co ^ 

ISAMorPkce 
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Trussed Concrete Steel 


AMERICAN HOMES and 
GARDENS for APRIL 


The April number oiAmetiem Hornet and Gardens cootoiu a vaiuabie 
amount of information for the home-maher. The' presentation of a lar^ 
number of house* sho^vmg the best m modem design ; the garden and ito 
planning and it* appomtmenis ; the t^ble and it* decoration* and furnish- 
ings ; helps for the houaewdbiminbroideiy : the Late Georgian Funkure 
by Esther Singleton, of interest to the student of the antique, are a few 
of the sub)ects treated in this isaue. ^ Following is a table of contents: 

Contents for April I9IJ 
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'White l^odae* - The Country Seat of A Lithgow OrnroM, Esq.. 

Mancheater-by-the-Sea, Maa*. tRjf FtmA heteedt POehab 
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Sugge*tKHU tor Eaiter Table* - Jack Homer Pie* awl Ff^ . ^ MtaL. SeluifMi 
New SuggeMon* for Darning Maid Vaki T b S astO W n 

Big Fu Tree* of the Northweat . , 

The Japanoe Carden in AmeiKa Sd Pheibt fKaStestf Mamphmin 
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Progress is 
pMMfton Progress 


The first 
column selector. 

The first 
builMfl decimal 
tabulator. 

The first 
key-set tabu- 
lator. 


Smith & tVesion. EOaUkhtJ /856 


Mr. Manufacturen^ 

You have the best lighting system in your factory 
You have the best heating system in your plant. 
Of course you are protected with fire-insurance. 
Has your ni^t watchman the protection afforded 
{ by a Smith & Wesson .38 Double Action 
Perfected revolver? 

Have you a Smith & Wesson in your home — 

for instant use in case of an emergency? You need the 
protection that a Smith & Wesson affords. 


Remington-Wahl 

Adding and Subtracting Typewriter 

ViUhle Writing and Adding 


The first 
adding and sub- 
tracting type- 
writer. 

AU these are 
recent develop- 
ments of the 


REMIJ^QTON 

Remington Typewriter Company 

(liieorporafeMi) 

New York and Everywhere 


If you are going to London this Summer you will find 

SCRIBNER’S MAGAZINE GUIDE 

To LONDON 

one of the most useful little books you can poaibly 
carry with you, especially if this is your first visit. It 
contains just the most helpful and useful information 
regarding Hotels, Shops, Theatres, Restaurants, and 
principal places of interest. It is small, handy, inval- 
uable. In twelve “Walks,” you are taken about the 
city by one who knot's London, knoivs what Amer- 
icans want most to know. 

SCRIBNER’S MAGAZINE GUIDE 

To PARIS 

By John N. Raphael will be found equally valuable. 
Mr. Raphael Imows Paris thoroughly, and briefly 
outlines the most interesting and desirable things to 
see, tells about the Restaurants, Shops, Theatres, etc. 
Bilker guide will be sent free on request. 

Addms: Scribner’s International Travel Ssf 
Sht^ping 153 Fifth Ave., N, Y, City 

Yow Mtinllaa ii Uw «*•«<* *» tervice rendered Amfri* 

•MU tn laondm by Ihb Scribner Suieau. H you will cell tip our , 
iandm plSee ?*49) on yotir «rriv«l, xaf»t derinbU 

lalifmillbm and intradiMtioiu to the beet ihop^ boteU, and 
> aAe^a to JLaMkw and Parif triU be cheerfully ^ren. 

SCRliNER’^ INTERNATIONAlTrAVEL 

# Bureau, CarewSSSSl 


. Av„ LmwwWi E. C. 


415 Stockbridge Street 

SPRINGFIELD, MASS. 


DECORATIVE 

LIGHTING 



is essential for your home. 
The McKenney CBb Water- 
bury free portfolio will assist 
you in selecting appropriate 
electric, gas and oil lighting 
fixmres. 

For the one who has a 
home — for the one who 
intends to have a home and 
for the one who wishes to 
improve the home this 
beautiful collection is made. 

We want YOU to 

send for it today 


Country -wide recognition accords the McKenney - Waterbury 
lighting fixtures a repuution above all others. 

asMUrion of ipKlal dMlgn. forms an Important 
part of our work. Correapondenc. soUcitad. 

cTVIcKenney ca, Waterbury Co. 

Daalgners and Manufacturers of 

tARTISTIC LIGHTING FIXTURES 


BOSTON 
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It hM been^ for the automobile to ^th« 

Tire Company nwf^ in improvett^mBnufoKtarii^t ec«di6hW», 'tfywOf. anidw^Vi^f# te g:' 
di-Hbution.and 'iiak»efforM'for 'tite fouf |Kat^^ cciilhpdhie»^iMt4^'ll^ 

{t should .be Juat^ eaay J^^tlte.Jiidtoriat'to'i^^ Tjih? 

means to ItliHl in the pib(|action''^lb«tiM';ftllltomoUl»' til^ j..?'.' •/ ' ' ■ ' -■“■ 

Wti propom to reduce tdie- upkeep ttee.Wwt-fwr^ei^'^^^ 

possible the more ecomimica| operatieM dfeti^ in ^i^eptintT;^:^ 

production of superior automobile tires,’ tp''i|i^';iMI^, pleaeiim, ‘i^ded> 
motorif^ everywtere, , . f-. > 4^, 

^or many, years Continmtal tires. 6 A^jf^tirea, 

‘reodgnhaed by the motoring world's* leader* >») 

leading tire makers, ^roughebt s period af.tifl^1il}>l^^itliiet‘’theil'ibaneK ba!yebeC^^ 

'<tbeae four leading manUfoctuiWk have ma^a fOM'tirea-ri 

lEophn^l E’-P 

^ G&J . ; & Wright 1 ' 


Each Qf these tires has had its own marked pdinta of B|u|^(|ir|i|i^ 
each of^'jllbese tires has been better than bijw 'Other tir•^ldlMt^ 
Company ,t<y br^gjmto one working group w ^ rim Imiiyii^^ 
all the tire akiil, idl the tire eaperience wirilh hatm gVen^w' 4^ ^ 
bf the four brand* itt^wn'^ld>of leadership. ■ . ;> 

Every |)oint^ superiority w^hicH in the past biw 
Of these tires indtvfdusliy tybl be applied tosBdftlwidi.’ jj^ 
of these, gbod.wes the Uhfted State* Tire Companjf^^^Pmi^hd < 
eveiy better iMtuKoif the thtoeothdr^ Our appiiciraiik^;||^^^ 


eveiy better fistnre of the threeothdrs. Our applicilM^Wa 
aggregate knowb^dge, fhia aggregate of proven method*, Uliii he 
and is productive of- ' \ 

America’s f^ominant *rki^ 


. Wfotoristybave come to kpow.l^berrtld. 
It' remained ^br-the United^.si^ Tity 1: 


^ i^r4fth8oftheBe^|^||pehn 
;^'CrNlTEi) STATEi^ , 

-^^AlUhawayfromdneAc^dritbn^i^ 
totbedther--wherevefabtb^ol|le8 
or autdfpiob le accessories *re Mid 
-Hher* you will find a United at^es , . 


-Hher* you will find a Unltyd atfies 
■Hi Tire dealer It mityais n^ to lbe 

S toriat that thdutafidsof deahirs 
opr fifths of all' the hes£deB%B 


notthesort 

.jdeAfrable 
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pMtMt; prepaid In United Suu-ji nml ptMueMiatiJi, 

Mexico, Cnlia, and Panamn 

SubwiiptloDe for KoroUrn amntriea, one year, poatiHre prepaid, t.llO 
Subecrlptlone for C'aiuula, om year, poetage prepaid I.TB 

n« S«i«Mifia Amricm PwUkfttioM 

^ieptlllc American (eeUblUlwd 1H4S) per year. 4S.W 

Ki'lentlHc Anairloan Supplomont (eeUUIetied im«J . " >40 

American Hai»aa and Oarden* “ tM 

The iXHnbiMd rahaeriptlap ratee and rate* to tonitn oonntrien. 
I iicindimr Canada, will la- fitmlehed apea appileatloo. 

Eemit by poefal or exproM money onlar, bMk drall or rhack. 

Mum a C«., Imo 381 BraMwar, Nmr Ym«c 

The lildltar la alwaya glad to receive (Or oxamiiiattau llloatratod 
artielea on mildecU of timely intereat. If (ht ithotomudM are tham, 
tile urticloa rlwrt, and the (hnia nitfhanMe, tlie coatrlbattoox will 
receive apoclal attentkm. Accepted artielea will be paid for at 


The purpote of thu journal it to record aeeuratelg 
and i» timple iermt, the xeorld't progreu in tctenHips 
knowledge and tnduttrial achievement. It eeeki to 
preient thu information in a form eo readable and 
readUg utidertlood. at la tet forth and empkatise the 
inherent charm and fatcination of tetenee. 

Will the Tangateii lamp Raiw Rates? 

T he fear hak been expreMed that the increa*- 
ing use of the wonderfully econoinical tung- 
sten lamp will so greatly reduce the consuiuft- 
tioii of current as to render it necessary for the light- 
ing companies to raise their rates in o^er to make a 
reasonable profit on the smaller output from the 
lighting stations. A 10 -candle-powcr carbon fila- 
ment lamp requires 36 watts for its operation, but a 
SO-enndle-fmwer tungsten lamp demands only S 3 
watts. This is equivalent to sy^ watts per candle- 
power for the old as against 114 watts per candle- 
power for the new lamp. Hence, for the same 
amount of lUomination in any city, if there were 
to be a complete substitution of tungsten for car- 
bon lamps, there wotild lie a reduction of, say, 60 
per cent in the output of current neces^iry from the 
electric lighting station. If a given ' station sold 
in a year one hundred million kilowatt hours to 
Its customers when they were using carbon lamps, 
the deniaiid, if there were a general substitution of 
tile new lamps, would he cut down to, say, forty 
million kilowatt hours. This would mean that 60 
per cent of the generating jilant would be standing 
idle, although the fixed charges would remain. 
Hence, it would seem at the first blush as though u 
comjiany which had been charging a fair price to 
its custoniers on an output of n hundred million kilo- 
watt hours would Imvc to make an increase in its 
rates, if it wished to make the same profit on an 
output of forty million kilowatt hours. 

As a matter of fact, we do not look for any con- 
siderable increase in rates; it is likely that such 
as may occur will be only temporary in character, 
and this for several reasons. In the fi*Bt place, it 
will be found that tJie principles which regulate the 
economic effects of labor-saving inventions will oper- 
ate with equal certainty in this matter of more effi- 
ciint lighting. Tlic lalKir-saving device has always 
n suited in a larger cmployiiicnt of labor, in a mon* 
efficient way. So, in tlu long run, the introduction 
of till elie,i})i r and better liglitiiig rendered possible 
by tile tungsten lamp, will n suit in o largely in- 
creased eonsumptinn. 

Aiiolher condition tihieli will serve to ofiFset the 
smaller consumption of the new lamp is the fact that 
the steady irafiroveracnt in the standards of liv ing 
shows itself . markedly 111 the field of illumination. 
There is Sk, constant demand for better lighting. 
I'Toni the day of the wood fire through the successive 
periods of the caudle, tlie oil lamp, gas, the Wels- 
baeh burner, and the carbon electric light, there has 
always been a gradual use of the superior illumina- 
tion. once it was provided. Wlien people install the 
tungsU'n lamp, they almost invariably make use of 
more light than they were satisfied to use under the 
old method. So tiaie is this that wlien one enters 
public buildings, stores, offices, or private dwellings 
in which the change from carbon to tungsten lamps 
has been made, one is invariably struck witii the fact 
tliat the lighti;^ is far more b^liant than formerly. 


Another ciUldltion wlUcb tends to prevent ai^ 
sudden f«Ub^: In the detnaad v 

is that the iig^^notkm of the aev lights is frgdwL 
It takes time for levmj so brilliant gn 
this to oreroomc the Inertia of existing omwMonp^, .^ 
particularly iii ^ eariy days of its intrddiuifekiim 
and it is quite eowteiVabk that the lai]M tttjii gV 
electric lighting wRl in itaelf, paitiettlany hii ai0>- 
urban and other residential districts, serve la^pljr 
to offset the decreased tiAal demand for omMat ' 
To this must be added the fact that under exlrting ‘ 
conditlotM, the lamps cost nothing to the user, 
whereas the eostaoM^r not only has to buy the tmg- 
Bten lamps, but he has no privilege of free senoiralii- 


Hm Bvmmi Cantouny 

O URS is the Golden Age of Seienoe. But 
yesteNUy we eew the birth et wifeless talqg- 
raphyi tiHtay wq witness tha Arst dgnal vie- 
tory in the conquest of tfewlr; and W* nmswer wfaat 
the morrow odll bring forth, do o ow ifaw sc d has 
the sequence of stirring events in c ontnip arsfiy his* 
tory of acWinee and the useful arts, thnt oar aenle 
of the wonders about ns fa perfaiM qfanoSt ladangW 
of being dulled by the very famfliSiity of wm 
occurrences, and we may dins lose onr app r e c i a t i on 
of the spectacle of napreeedeiitcd human pragress. 
In which it la our good fortune and privlli^ to be, 
not only witnesses, but actual participants. Indeed, 
the fact that we are not merely passive lookers on, 
but active workers, each doing his share, however 
modest, in the world’s great work, is ajd to foredose 
the larger outlook from our view. We do well, in a 
moment of respite from our toil, to raise out eyes to 
the far borison, and breathe in the spirit of our 
time. Inevitably we are thus led to lo^ back into 
the past, to contemplate the avalanche growth of 
modem science, and to pay homage to the great pio- 
neers through whose e^eavors wc have come into 
this great inheritance. 

The current year marks the centenary of Bunsen, 
of whom Ostwald spedu as "the greatest Inonanie 
chemist of the nineteenth century, since Berselins.'’ 

Popularly, Bunsen is perhaps most widely known 
through two or three of hit minor oontributlons to 
experimental science, to which his name has been 
attached. Among these are the smokeless burner, 
which has now invaded every laboratory and finds 
application for numberless o^er uses, and the modi- 
fication of the Grove cell, in which a specially-pre- 
pared carbon electrode is used in place of the costly 
platinnm. Perhaps not quite so well known is the 
fact that Bunsen is the origmator of the bichromate 
cell, which may be regarded as a modification of 
the Bunsen element, in which chromic acid is used 
os depolariser in place of the nitric acid. To physl* 
ological chemistry Bunsen has made an important 
contribution in the discovery of the ferric hydroxide 
antidote for arsenic poisoning. He is also tlic 
originator of the well-known "grejise spot {dioto- 
meter.” But these things are mere trifles as com- 
pared with Bunsen’s greater creations', soch as his 
pioneer work in the investigation of the chemistry 
of the blast furnace proceas, and the development of 
gas-analytical methods which arose largely out of 
this investigation; his electrolytic researches result- 
ing in the isolation of the alkali elements rubidium 
and csesinm; his only, but brilliant research in or- 
ganic chemistry; the study of the cacodyl com- 
(lounds of arsenic, in the prosex!ution of which he 
was constantly exposed to danger from poisooinA 
and explosion, and which left him permanently dis- 
abled by the loss of one eye. But far bis great- 
est gift to science is undoubtedly the metbi^ of 
Spectrum analysis. This originated as an outomwtfa 
of those "flame-coloration tests" devised by Bitnsen 
with the aid of the non-luminous flame of hia 
burner, and now familiar to every beginner in chem- 
istry. Probably Bunsen himself at the time did net 
dream of the far-reaching consequences which fait 
work in spectrometry would bring In its train. From 
it flowed among other results the explanation of the 
Frannholf dark lines in the solar speetmm, and the 
whole field of astral chemistry Was opened, giving 
the lie to the somewhat rash statement of Aagdit 
Comte: "It will never be possible to detemlim Um 
chemical composition of the stars.” 

It is quite hopeless to attempt to give in n 
compass even an approximate idea of all the fv^ 
which spectroscopy has borne to physical scipnee, 
pure and applied. Nor is this all, tat there is-aVaty 
indicatioB that some of the moat Important dtitodqp* 
ments of the future, giving us that long s«t|tht-||nr 
insight into moleoular aewumies, will derive , Ml* 
experimental basis item abaorvatteof mph Mm 
aid of the apaetrosoopa. 




will Wtfctott -:s«.aai»)k; 

KiWar dasK .0M di Hume , ' liaf 
ly/'-tow been ^(tedalW daihsMid vllh. A 

he aaan in American wsitera this siiiamet!> '4^ 
nniq^ti. design was fmmlrltod by W* 1^. .Fnwre 
foM|a% of Chieaga. ' ^ 'i„ 

For the past two yean the stvagii^ hif 





llKahil Mia .ba^ST^ 

a Jiteb for the 800 barto*iMwar eamtatneA wtthhs 
tjllfi^tiwdmc iHdt af tim Rvittob taetw Imatyeartiie 
hydraplaaa "Braaier-Daspajafai” lahiiblished a Me- 
Old of «M wiles on famir over a a|Kii*#st^, with 
the oawparatlvdy low hatse-pa««r .w«il0. ‘ 

by Thal^Jwoft in 1877, and later, adopted , by' 
French Wi^aeen, was almost a |hsttbettoiaed that 
with * «ii^ step; but she adyaftoed, when, in tub- 
tiun, wim a series of hounds of sinh vteK)^ that 
it was frequeiitly a diMauJi ipatter lor tbe^^W to 
prevent betog pitched overboai<lk,JMajiiiihding of 
the water was destraclive of even tnlrilllllb strongly- 
built hnlls, and several of the French, btots have 
had to he withdrawn with a broken back after only 
three or four days’ racing. Later the French have 
developed a stejfdess type of hydro{daae, the first 
of which gave veiy si^faotory resmts d the last 
Mhnaeo gathering. The Fanher type is in a class, by 
Itself, for instead of one deep stem, the “Branhilde’' 
has five rather shallow stops and a pure displace- 
ment type of bow. Naturally, the boat has a V-sec- 
tion forward, the V opening oiit until tihe boat is 
almost fiat fully astern. Previous Fanber hydro- 
planes toklng part in the Monaco races bare proved 
that this type of boat has none of the disagreeable 
pounding which mokes the original type of hydro- 
plane sn abomination to tlie crew in anything but 
dead calm crater. Instead of the 800 horse-power 
motors fitted In last year's "Ursula," this year’s craft 
will only have MO horse-power, developed by two 
Wolseley-Siddeley motors of 6 cylinders each. If 
the "BraSirr-Di spujols" could develop i5 miles an 
hour with only 160 horse-power. It is confidently de- 
clared in certain quarters that "Brunfailde,’’ with 
more than twice this power, will exceed 80 mile* 
an hour. Tills, liowever, remains to be seen. 

The second English boat in the unlimited class la 
"Maple Leaf IV,’’ designed by Sir John Thorny- 
croft. This also is a hydroplane, the exact nature' 
of whicli has not yet been made known. Her power 
plant consists of two motors developing MO horse- 
power each, or a total of 800 horse-poweir, One of 
these motors was prepared for and fitted b last 
year’s "Maple Leaf," wbbh was sent to Monaco; 
but, owing to an accident at the laat momenit, they 
were never seen in oompetition. The same motor 
has been prepared for the Hew boat, and another 
one of the same type built to aocompony it Mnnato 
will serve as a vabaMe trainbg ground for the 
"Maple* Leaf,” enabling her owners to put her In 
propm trim and to obtoin roliablc data as to her 
poasifaiUtoRAin the later raoe against the American 
duimplon. 'fii a prelimbatl^ trial "Maple Leaf IV" 
is stated by the press to haye attabed a {Ol^ximniik 
specdl of 48A knm ; ; ' 

The Fromfil have not Wit afi nnibaltod ppWer 
racer to toW jihe Bnglish boato. Instead jthqy hero 
been satisjfied to peepare a ■coend'WliaM riMpr bariaf 
a iour-Wliider mptte «f apt mot* tiMia 4.l' ineW 
bote, the iull is of dm hydsoplaim M it 
is impatetblc under tba bcte UmMm to xibtoto 
iMite tbmi'iOO hoteteponer'Oto qf toe 
piriols" tactor,itraayseem4 first siglrt toft iftetoieF 
wlu fall to the Bnf^b eraii to,all tow etefte- 
But Brasler and Dtepnjfls ffW atemte tobow Ms 
qidetoy even ia the Uee af.tl^ itoteto ;bSte|^ . 
^smeiiist toem; tonnMi7Wf.,towte'is ptetetoPte: 
iMMfiifiitr of. builiiftitoi wf Hirtfi 


I N tit'* oonaldsntloii of the QUMtion at color In 
«rtlflhl»l Illumination, the eBocta upon the eyea 
-which are Anally to receive the llfht are the moot 
important faetora. All the light that ve can eee le 
colored, and the nature ot the color oocaaione a wide 
range ot eeneationa, yrhlch In turn dtrectlr and In^ 
directly have a profound effect upon the penUl eUte. 
Illumination which doea not take aocount of color 
effecte la In a leaaer degree like a acheme of decora- 
tion in black and white, eufflclent and latlafring only 
to thoee who are color blind. Until recently the light- 
ing engineer bu had at hla dlapoaad practically only 
light of a atngie color, but one hae only to examine 
the marveloua effecte now produced upon the etage 
by the uee of colored llgfata to realise in some degree 
what could be done In general lighting If colored 
lights could be more generally used. The anatomicts 
tell us that we have In our eyes three sets of senai- 
tlve nerves, one of which perceives light of long ways 
length, another an Intermediate wave length light, 
and the third a very short wave length light; and 
that we are cooeclous of Interraedlete colore by two 
sets of nervea being acted upon at once. If light of 
one color comet to the eye in considerable amount or 
foi* a long time, the nervea used to aee^thht color be- 
come temporarily fatigued and to some extent loee 
their actttenees of perception for the time being, while 
the nerves which perceive the complementary color 
become more active and temporarily more acutely par* 
ceptlve of their proper color If It abould then be pee- 
sented to them. On account of this Inherent and uni- 
versal demand of the mind for constant change and 
variety, we enloy the sensation of the extra excite- 
ment of the nerves produced by looking alternately at 
compimnentary colors, and the more the color senee 
Is trained and developed the more keenly sensitive it 
is to the contrasts of complementary colors, so that 
the trained artist sees and enjoys contrasts of color 
more toned with black or white than the untrained 
person who oan perceive and enjoy only the contrasts 
of purer, cruder colore. The trained or educated eye 
has also the power to some extent to see colore which 
are to the uneducated eye quite Invisible; the last 
colors to be perceived are thoee farthest away from 
the red and ot the spectrum. Undoubtedly the 
educated eye can see some shadee of ultra- 
violet ll^t which upon t|ih ordinary eye make no 
impyeeston. 

Although the great majority of persons are not 
artieto with tnfaiad color eeneee, and although aome 
are even partl«ny hll|Kl to colors, the mt majority 
have eyes with ft fftir 'degree of seneltlvenuea through 
the Whole rngo ^ ylsthle color, ftnd consequently 
the iftwe ot cafe* toust be obeyed In fttt ftrtlAotftl il- 


A hnoItT time elhee we dM crllWNl hd the ffomimno 
the vroek of tha VrtlMl goverament tn 
coQ^ltj^on wifh t»f idyni iooietr:^ pepuwctioa wtth 
the.' e^icftttpn «f the'hleufftoh ftlefehepi.' The work 
uf thf tmauhtmlon fu ftriti«h l^madn hu been nttended 
iid)fe:«intoiete 'Sdecess, two toxm -haMn* to he dosed 
ottflhiiothe aM psidmlni ,iMfferiiig irom 

tMe^,hptatia, tad tfeO' ahsesMo'.of' In^ outt. The 
this epldemfo vms'tltolWtod to the ty 
The dlstd^ WhIiife"timite'ltiioWh to 
■dtsefts o e a tr l etf-iiMri' ^caNtutly 
tti(|M<70«|tr'‘f^ tiT ttkiretol tevtot^Mtoh'ft whk'hMmd 
«he'-iwffl^ Qhtog 

't(»''M ato^ndP. adtstoitod hJr ' m lemlmifesMs. 

. 'gitoh mm' 'tofew up tt Mg 


luminatlon or the results can never be wholly satis- 
factory. 

It Is proverbial that “colors seen by candle light do 
not look the same by day** and the question at once 
arises whether or not It would be desirable to have 
our Illumination at night exactly the same as by day. 
The primitive means of lighting by burning wood, 
by candles and then In later times by gas, all give a 
light which is yetlowlab and quite different In char- 
acter from sunlight, and mankind has from time Im- 
memoriSi expected that his artlflclal light at night 
would be yellowish and different from sunlight and 
has made everything to be seen at night ot such 
quality and texture and color that It would be seen 
to the best advantage by a slightly yellowish light 
Whether or not It would be possible even If It were 
preferable to change all this by a system of lighting 
which would be Identical with daylight, must remain 
for the present an open question. Ojjr hereditary 
need is tor an artlActal light which shall be slightly 
yellow. Yellow is the color of brightness and mirth 
Through hereditary association of Ideas yellow sug- 
gesto to the mind the Idea of brightness, brilliancy, 
or sunshine, while blue suggests- cold, nnd by sug- 
gestion gives one the sensation of cold, while red on 
the contrary gives In the same way a sensation of 
warmth. A room lighted with reddish light gives 
distinctly the sensation of warmth, while a bluish 
illumination gives with equal distinctness the feel- 
ing of cold. Of two exactly similar rooms one 
ot which Is lighted with blue and green lights and 
the other with red and yellow lights every one will 
involuntsrtly Bele<'t the warm light In a cool climate 
or the blue room to a warm climate. It seems that 
red is the primitive color, for a child la capable of 
perceiving red, the color of longest wave length, at 
an earlier age than other colors; and as mental de- 
velopment progreoees. the ability Is acquired to per- 
ceive colors of shorter wave length, and the continued 
development to this respect Is seen In adult life to 
the work of moat artists and persons of normal devel- 
opment who as their color senses become more per- 
fectly developed constantly grow to prefer more and 
more the cooler colors of shorter wave length and 
also to prefer colors mixed with black or white, that 
is, grayer or of lower tone, to crude ones, and the less 
glaring contrasts of low tones to the contrast of the 
cruder colors. This Is generally true, although some 
with advancing age or whose optic nerves, for some 
other reason, become less vigorous, are able to enjoy 
only the cruder colors. The suggestion of the primi- 
tive color red Is that of primitive desire for wsrmtb. 
while blue appeals to the more developed Intellectual 
faculty of r^ned thought and delicate sensation. 


rendered possible to remove the Inhabitants from the 
suspected aones aod to stamp out the fly by extreme 
measures. 

Just recently, however. It has been discovered 
that the aio«Hna paipatit Is not the only germ carrier. 
A death ooeUmd hi BMland from the sickness, and 
a minute pathologleal examination revealed the dis 
quieting nows the parasite was of a different 
character from that already ascertained. Inquiries 
showed that tiSe ‘Victim had come from Rhodesia, from 
a district 400 asitos south of the limits of the haunts 
of the OlMtltto and further investigation re- 

sulted to tli« dllUOl^ of another species of the tsetse 
fly, the fJlossMa Mrtltons, as being the vehicle ot 
infection, white It Ms also found that several other 
persons to Rfao^SSla were suffering from the same 
nMiSdy. ffkoiilfl floek ultimately prove to he the case. 


Blue Impinges more on adjacent colors than any 
other color, and acts more as a modifying or toning 
color; when blue is placed next to other colors It ap 
pears to the eye in be carried more into the adjacent 
colors, than they are Into ft. It Is for this reason that 
the finest old windows show a predominance of blue. 

In lighting, as In every other appeal to the senses 
contrast Is the Important means of emphasizing and 
Intensifying the sensation; for this reason contrast 
mubt be very sparingly used, as strong contrasts tend 
to weary the senses of the beholder and a slightly 
varied repetition Is one of the most Important means 
by which effects can be heightened In color as well as 
in sound. 

The lighting and shading of exterior places by 
awnings, etc , Is not generally given enough thought 
Red awnings are frequently placed where shade and 
coolness are the ends to be attained, nnd these are 
sacriflees to tone decorative effect One of the most 
important principles in illumination as in decoration 
generally Is that the primary necessity Is to consider 
the senses affected first and the scheme ot decoration 
afterward, the scheme of decoration or lighting must 
be suited to the needs of the senses, for the senses 
cannot be adapted to suit the scheme The most 
fatal mistake In a scheme of lighting Is to make It 
evident that the lighting Is the principal thing con- 
sidered; lighting that Is obtrusive Is offensive, 
wherever possible the lighting should he done by 
proper reflection rather than by direct rays; the ef- 
fect of this reflection Is the same as that of mixing 
white or black with the crude colors, It lowers the 
tone and makes it softer and more agreeable 

One of the best illustrations of improper lighting 
Is In many theaters, whore in the endeavor to obtain 
a rich and agreeable effect dark red has been used to 
such an extent that a large proportion of the light is 
absorbed, making It necessary to provide lights that 
are unnecessarily bright, thus defeating the very end 
which the color was used to attain Lighter tones of 
decoration In colors which will reflect more light and 
absorb less, lowers the demands upon the lighting de- 
vices whatever they may be and diffuse In a more 
agreeable way the light that Is used. 

Although In some respects these remarks may be 
open to criticism, T believe the fiindanientat princi- 
ples set forth to be essentially sound for they are In 
accord with the observations of a long course of work 
and thought on the subject. In one resiwct at least, 
and one that Is frequently lost sight of, they are cer- 
tainly true: the sense affected by Illumination Is not 
simply that of sight, but all the senses are directly 
or Indirectly aiUK'aled to and they must all be 
considered 


the definition of the localities favored by the ninrKi- 
fans will be somewhat difficult as It la found over a 
much wider area The region In which the case 
Occurred has been searched for the polpu/n bui wlih- 
out success. It Is not believed to conic so far south, 
BO that suspicion of the ninrnttaitu seems to be well 
founded. Possibly the former Is a mlgratorv Insect 
and If such Is the case this unsuspected atlrlbute will 
be closely investigated Thanks to the measures 
adopted In Uganda It Is hoped that this seourge will 
be completely eradicated from the country within a 
short time, and It Is suggested that a commission 
should be dispatched to Rhodesia to stamp out the 
scourge while still in the Incipient stage, so that the 
country may not be so extensively affected as have 
been the Congo, Uganda, and other parts of the con- 
tiaent 





Light and Shadows ; : 

Ministering to Eye Comfort by Modem ^ielfcpd$ 

Hy E. C. Crittenden, Assistant Physicist at the Bureau of Standa^, ^asbii^oa . 


• genii vbose touch makes nature eerve ua with the 
least possible tvaste of her stores of energy — the "11- 
luroinatlng engineer" is a distinctly recent develop- 
ment. When our grandfathers sat by their tallow 
candles the problem of Illumination was simple; for 
all that was required was to get enough light by 
which to see. Oas and electricity offer us thf) gol» 
tion of that problem, -but In their wake has come a 
multiplicity of new ones "Let there be light" la not 
Buffleient; we find that there may even be such a 
thing as too much light, or more often, light in the 
wrong place. We must realise that light In Itself Js 
not an end, but a means, a raw matesial. The mu- 
tual emulation of the gas and the electrical engineer 
has given us Hoods of this raw material, but what we 
wont is not merely light, but the ability to lee. That 
is, the light must be properly applied; hence the il- 
luminating engineer. 

When sources of light were feeble and the problem 
was simply to get enough light, those sources were 
naturally placed where they could send their beams 
freely in all directions, and this proctlcs persisted 
when more intense sources were introduced. Conse- 
quently the first great evil which the illuminating en- 
gineer was called upon to remedy was the blinding 
glare of lamps shining straight Into people's eyes. 
Such glare is a double evil. It Is well known that 
it is extremely wearying and therefore aggravates 
weakness or ailments of the eyes, if It doee not cause 
them. Besides that. It very materially reduces the 
effective illumination, so that much more light must 
be provided than would otherwise be necessary. The 
explanation for this la simple In order that objects 
may be seen, light must come from them, enter the 
eye, and stimulate the optic nerve. 

But the eye exposed to the bright 
lamp in aelf-defense reduces its sensi- 
tiveness by drawing the Iris over the 
pupil and also by reducing the activity 
of the nerve This reduction of senel- 
tlvenees means that if an object is to 
be eeen, more light must como from 
It than would be neceaaary If the eye 
were not thus trying to shut out the 
light. Thle effect can bo shown by 
the simple experiment of placing a 
candle In the doorway of a dimly 
lighted room and trying to look put 
the candle Into the room. With 
sources brighter than a candle the 
effect le more marked. 

The remedy Is obvious; we must 
have shields over our eyes or over the 
lamps. For Indoor lighting a simple 
solution is found In hiding the lamps 
entirely, letting the light from them 
fall first oa the walls or celling, 

Whence it is diffusely reflected to 
illuminate other objects in the room. 

One method of accomplishing this 
which is often used in public build- 
ings la "cove” lighting; the cove Is a 


recess usually running entirety around the rpmn nenr 
the celling In which lamps with reflectors ore so p|««ed 
that M much OS pooslbie of the light is projeoted upon 
the celling. This eystem Is well suited for lacgs roans 
with arched oellings, eapeolaUy where the eeUlnff or the 
panels of the arobea tienr works of nrt w plgy an 
Important port in the decoration of the roou. A 
go^ example of the cove method of Itihttof U the 
main watting room of the Union Station gt WMhlng- 
ton, of which a view is given herowltit. Thg walls 
of this room ore of white granite and tho ootltni of 
oraamentnl pluter in white and gold- Inverted aro 
lainpa ore placed in the' nieoye of the hOloonles over ' 
the veotlbutes, their light beittg teSeeied partly from 
the snull arches of the balconies and partly from ths 
great arch of the main room. 

Some of the advantogea of the cove system wUl he 
emphasised by oomporing the illustrations msntlo&ed 
above with that of the south hall at the entrance pa> 
Villon at the Library of Congreae where faulty Il- 
lumination with bare lamps utterly ruins the effect 
of a splendid series of mural dsoorotlons. In this 
cose cove lighting, or something squlvatsnt. would be 
a striking Improvement because the wolln and cell- 
ing are just the places where light is desired, while 
a comparatively low general illumination would an- 
swer all purposes .for which the hall la used. 

Ths great advantages claimed for indirect lighting 
are the perfect uniformity, and the avoidance of 
shadows as well as of glaring lamps. These featurea 
make it applicable for auditoriums and public halla 
and for draughting roomi where shadows ore trouble- 
some. The cove system has, howsver, seldom proved 
eatiafoctory except in rooms where a rather low In- 
tensity is sufficient or in such special comi os thooe 


Dining-room lighted with four dO-watt tangstea lamgo. 


mmttloiwd, Hidre ore oevwgl reggoiw ddr Ih 
the flprt place ite eaclanoy to noeeNoryiy loiiff 
on exoeialve omonnt of the light if throWh Ijrhgdil it 
to really ueetosa. The tight muot he voAefm mm 
or pooalbly several tlmof boforf It reocM tht 
where tUumination to InifMrtant Uka whitgdt of 
walls will absorb at lout 10 par «mt of ths ttifft 
tailing upon It, and at everp rofloetion ipo WdU Mltta 
Its toll. The system must he well deoti^ In Order 
to get half oe much llgU down to tlM ptena 

a« would ha luratahid hy tho eoau toOM ^ffireot 

lighting. B s a lde s oil this ton there le » dh> 

ereoeo in the gteeUve lUateinatlon .twomno the efO 
being euiiKMwded by brightly while edjgste it- 
eeU for high intoMlty eo tbit eetnnlly teore light 
touet be furnished in the working pinna thgg wovU 
po needod there if the general IHtaeliitatioh wara 
lower. Bttll, with our brliUont modern lompa llgdtt 
has become so cheap that we can well afford some 
loss in return for better distribution of the remain- 
ing light, and It low eficiency were its only fault 
cove lighting would find oxtenetve use. 

Two serkue objeotlons arise from that very unl- 
fomity which has been mentioned oa being the groat 
virtue of Indirect lighting. It may be too uniform. 
The eyes, tired from the bright light on the page or 
the drawing before them, involuntarily seek relief by 
turning to sonm less brilliant object. Now, If on all 
sides they meet white walls and uniform brtgbtaeea 
no rest is obUlned and fatieue oomes Quickly. An- 
other orHictom arises from tbs ahoence of obodowa. 
If we are to Illuminate a painting in which the artist 
fixes the balance of light and abode and makes tho 
light appear to come from some definite direction, 
diffused iltumlnatlon to desirable ; hut wherever form 
or relief to important shadows or* 
necessary. Perfectly diffused light 
Ukes all the vigor from a tlatua, Just 
08 It takes expression from the fOoe. 
Can you imagine a portrait token with 
uniform light from all eldest The 
photographer's methods are Instruct- 
' Ive; he usee diffused lighting on all 
sides, but contrives to odd to this a 
component of directed light which 
brings out the desired expression. In 
some cases where eove lighting bos 
been unsatisfactory a almltor treat- 
ment has been found effective. The 
cove can be used for a general Illum- 
ination of moderate inteneity, while a 
few direct lighting aooroea serve to 
produce soft shadows and give direc- 
tion to the light. In an auditorium 
or lecture room, for example, If the 
light to entirely diffused, it is prac- 
tically impossible to see the expression 
of a speaker's face, and the addition 
of a small amount of directed orooa- 
light makes a remarkable Improve- 


Another method of lighting without 
expoelng the eye to the glare of 
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. tlM' , 

t|H» 1^1* ^ akyllghti, 

iky iMtht u v«U «8 vUfloiai iicht- 
ttti''''-'^ they way b* wpoeiallr «cnwtructod for 
tjw atow *« a****" ®“* concentrating re- 

I 0 b^:: 9 t wXiM M>(t niut te itrorlded around 
to tbrOw aa nnob of toe light aa 
totonHh toe claM. To give a good dia- 
trtodtkA too gkaa tonat bo frofted or colored. Con- 
aOduaiUly. aome Itgltt ia loat in It, and. of oourae, if 
dirt odfltotB on the itoua toe loaa la atlll greater. In 
eOetancy oi ntlUoatton of the light, aa judged by 
mofiaaininenk of Ulumination, tola method la not far 
different from the cove ayatom, but the effect pro- 
duced ia generally far more reatful and pleaaing. 
Thta gyaton of Ulnmination was flrat Introduced by 
0. n. Kitox. ifho inatalled It in the Bnglueerlng So- 
cietiea Building in New Tork. Other examplea of 
tola kind of lighting are found in toe Senate Cham- 
ber and In the Houae of Bepreaentatlvea at Waahing- 
ton. Thla method ia alao uaed in the Waabington 
Unipn Station for the ticket lobby shown In toe back- 
gi-Dund of the Itluatration. The arched roof of the 
lobby ia almost entirely of glaaa, and at night light la 
fumkbed 'by Incandescent lamps outside at toe glass. 
A strtlring sfxtenalon of tola method In which llghta, 
aa wall aa CtaM, of various colorm are uaed for decora- 
tive effect aa well as for illumination, baa been re- 
cently made In the auditorium and the banquet ball 
of the Allegheny County Soldier’s Memorial at Pitta- 
burg, Ph. 

AnOtoer modification capable of extensive applica- 
tion ia due to the great advance which baa been 
made in toe manufacture of prism glaaf designed to 
throw toe light In any desired direction. In a studio, 
for example, It may be desirable to have a strong but 
diffused light on paintinge hung on the walla, while a 
much lesB intense light la needed fpr the central por- 
tloh of the room. By placing k°>Pe above a ceiling 
of prism glaaa one can obtain such distribution aa Is 
desired without the hideous reflectora ordinarily used 
for toe purpose. Moreover In the case of a studio 


with a ahylight, toe same prism glass ceiling will 
serve to distribute the naturai as well aa the artlfloial 
light. 

Tbia "direot-Iiidlteot" ayatem aeeraa to be a decided 
Improvement over the oove system, but like It, re- 
quires epeoial oonatruotlon and Is applicable only 
within a fteld limited chiefly to public or seml-publle 
buildlnga. Tbe development of successful Indirect 
lighting by flxturea applicable to the ordinary build- 
ing, and therefore useful In the home, the store and 
the offlee, aa well aa In churches, auditoriums and 



Fautty Uffhtiv to south hail of a 
Library of Con gr eaa. 


other public buildings, has been slow In roining It 
bas been hastened of late by the introduction of the 
highly efficient but painfully brilliant niotalllc fila- 
ment lamps, which have so markedly emphasized the 
evils of glare and at the sonic- time have cheapened 
the production of light so that the losses In indirect 
illumination are a less serious objection By using 
these hlgh-efflclency lamps in conibin.ation with re- 
flectors scientifically designed for high reflecting power 
and proper distribution of the light, and adaptable 
for ordinary chandeliers, escellont results are being 
obtained. The fixture system permits the placing of 
lamps BO as to get the light where it Is needed even 
with a flat celling, and the fixtures themselves, If 
well designed, add materially to the appearance of 
a room. This system therefore lends Itself to the 
artistic lighting of a ball room as well as the ef- 
fective Illumination of an ofBie or a store In cove 
lighting the intention Is to conceal entirely the BO\irce 
of light, and special pains are generally taken to 
avoid any unevenness which would call attention to 
the location of the source In fixture lighting the 
more successful designers have made no attempt to 
secure such perfect uniformity on the celling, and 
have planned tbe reflectors so ns to concentrate most 
of the light In regions almost directly over the lamps 
This gives the advantage of getting most of tbe light 
thrown down to the working plane after only one re- 
flection, so that a fairly high efficiency can he aei 
cured without using white side walls, and sufficient 
variation In Intensity ia secured to avoid the fa- 
tiguing effect of cove llghling. Moreover, shadows are 
not BO entirely obliterated and objects are given a 
more natural appearance 

For the design of indirect lighting fixtures (here ar' 
no classic precedents Some attempts have been mad( 
to .copy ancient lamps, but the treatment of the prob- 
lem as an entirely new one la more sincere and has 
produced happier results. A variety of designs are 
on the market, ranging from the plain round reflector 
to the most ornate patterns tor ball rooms, hotels and 
theaters. Some Idea of the effects obtained may be 
(Ciwtlnued on page Kil) 
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By J. A. Holmes, Director of the United Stetes BOieiw jM 


F or m»ny years the '‘unbuilneas41ke’‘ farmers of 
this country have been purcbaslsg their fertilisers 
ui\ the basis of the percentases of the available nltro* 
sen, or potash, or phosphate each contained, while 
Ihe "biislnese men’’ have long continued the purchase 
of coal for thrtr factories and residences on the basis 
of its looks or Its general reputation. 

But during the past few years the fuel reaourcea of 
the country have been investigated more carefully 
than ever before, and with special reference to the 
development of methods by which the different kinds 
of coal can be used with greatest efficiency, and can 
be purchased on a basis fair alike for the producer 
and consumer As a result of this movement for 
greater fuel efficiency, the general government, the 
larger cities, and the larger manufacturing, power, 
and lighting companies of the country are now pur- 
chasing their coal on the basis of Us heating value, 
as Indicated by chemical analyses 

COAL ANU ITS COMPOSITION. 

Few materials so extensively used are at the same 
time BO little understood as is coal. The dictionaries 
deflne It; the geologists describe Its origin from vast 
accumulations of vegetable matter, and tell us how 
under different conditions during past ages this veg- 
etable matter has been transformed Into different 
types of coal. The chemists show this coal to be com- 
posed mainly of carbon, hydrogen, and oxygen, with 
smaller quantities of nitrogen, sulphur, and other 
mineral subatances But the meaning of thla In 
formation in the language of fuel efficiency la another 
and more Intricate protKwltlon. 

The chemist reports the results of his examination 
In a form illustrated b> the following analyses of four 
types of coal The first column of figures (a) repre- 
sents a good anthracite coal; the second (b) a high- 
grade bituminous coal (Pocahontas); the third (c) a 
low-grade bituminous coal, and the fourth (d) a 
typical Northwestern lignite 


Analyses of Types of Coal. 
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INTERPRETATION OP COAL ANALYSES. 

The owner of a large manufacturing establishment, 
who for the first time is presented with a bunch of 
such analyees, and finds bis coal bill accompanied by 
a bill to cover the cost of these analyses, naturally 


Inquires what It oU meoai. The followlsg notea ngy 
be of service to him. 

The Moisture; this may be partly Inherent In tM 
coal and partly external from the snow, rain, 6r de*(, 
but In any ooae it topenra to hnye no hast tnlM, oiiiA 
the leu of it he bu to pay fMrthe better. 

The volatile mailer Is not tolly umkritood; ,)t la 
given off u gaeu In the early ttOfU of the buntilli: 
It le known to be of real value, and, (uralehM the long 
flame u uuful under oeruin •o^dtU^ni. thon^ a 
varying proportion of this v^Ule^fttolter appun to 
be Inert, and of no heat prodnewC fgl^. Some of It 
Is loet In burning, and Ita lou lafottion^jiy MM»oet»ted 
with the smoke nuisance in all d«u> ottilM, to aocope 
which, u thlg volatile matter la SreotOr or leu. we 
must use one or another of the different typu of me- 
chanical stokers. The onalyeU of the eoal aide In de- 
termining the type of atoker hast odOPtad to Us afr 
fiolent burning, but gmerally thara moot ba attppla* 
mental tuts in the furnace before a definite oonelnolbn 
can be reached. 

The /tred carbon represents the ehlef fuel value of 
the coal, u the prooeu of oombusUon la largaly tha 
development of heat through tha oxidation of titla 
carbon and a portion of the hydrogen and carbon In 
the volatile matter through their combination with 
the oxygen of the atmosphere introduced through the 
draft 

The aih it a necueary but uaeteu nuleanoe; and 
when It melt! or forma a slag OB the grate bars, M 
it la especially apt to do when high In iron, lime, and 
Other alkalin. It becomu a troubleeome nnlunoe by 
seriously interfering with the draft and effloient burn- 
ing of the coal Therefore, other things aqaal, every 
one prefers a low-ash coaL and especially one with 
an ash that does not slag readily in the furnace. This 
preference la not lessened by the fact that the chem- 
ist cannot fully explain either why the ashes of cer- 
tain coal! slag more urioosiy than thou of other 
coals, nor how this evil can be satlstactorlly prevented 
or counteracted In the furnooa 

The SNlpktir found in coal usually oocurs In the 
form of iron pyrites, sulphate of lime, alumina and 
magnula, combined with hydnmen and carbon, or 
free sulphur. In but coals It is usually leu than one 
per cent In lower grade coals It occasionally con- 
slitutu os much os five or six per cent of the total 
weight. It is usually regarded as objectionable, but 
rarely provu seriously injurious to the boiler tubes 
unlen accompanied by considerable quantttlu of 
moisture. When oombined with Iron (In pyrites). It 
is chiefly objectionable because of Its tendency to tuu 
or form a slag on the grate bars which may seriously 
Interfere with the draft, and, therefore, with the ef- 
floient combustion of the cool. 

But the tendency of the chemist of to-day Is to pou 
over all the above vexations and unsettled problems, 
and explain to the layman that the Britith thofmat 
untti represent the real fuel value of the 

coal— though they do not always accurately do so. A 


'Q.t.n.”. ja n iMat ofltt off m uptumr «f lioat to- 
gulrod fo'lliaia a potuul' of 'Oht 
peffotaiO' tiim M «•«. le do'Ooir, r.)V 

usod la oountrles othor tiuA ClMat idMtgla' Wri; thO 
UatteA fflatw Is « (MM, ohi rsj9ff|igeg(«o «|W 
quantity of lM»t required to ffaUe » srMMto ttitoff 
one dsilrso la temperature ^fram sero to i iM- O-)- 
HOW ’rais BRITieU TltelCAL UMtCS ARJll 
]»DTffillUIl4lDL 

In the onalyxu given above, the onthrodto oeol to 
deeerlbed sa oontotnlag *!• iwMIvad,’* 

or 1831« B.tn.to "dry ooaT^ (dfftod at iW V.K 
This msoas that sooh pound of this oathtoolto ottoi ^ 
rswived" oontolnsd lAdci BMUsh thermal -ualto. or 
that a ton <t.Oeo pouads) irauid ooatoto Idt70l«« 
000 Th* Bumher of thege ttaramt tia|M la 

any gtrai Oool may ho eoieutotod from Itg ohemJeiB 
oomposltloa; but it to iMuolly dOtarmlued la oa Ito 
strameat oolled a ealorlaiateri and flw oolorltastor 
aow gSBerally uoed hi the llnitod StotM to the lhMto> 
•on, Atwater, or Wtltloma modifleatkm of the Kahtor, 
or Hohtor-Berthelot bomb oolorlmetor. The Bmersoo 
type of this calorimeter and the method of uslag It 
are illustrated in the oocompanying photogroplu. 

One gramme of finely pulverised cool Is burned In 
this oalortOKter In the pretence of On excess Of purq 
oxygen. The coal is Ignited by the electric heating 
of a email platinum wire passing thtouito ths eool 
ploeed on a troy within the caloriaMtsr. The txMnh of 
the eahnimeter Is immersed In a given voluaw oC 
water. The increase to the temperature of this water 
due to the burning of this one gramme of cool Is ae- 
curately measured by a thermometer, raid through a 
telescope by the ohserver, who renuUns a sufllolent 
distance frm the calorimeter to prevent Ito temper- 
ature being affected by the warmth of hia bedff. 
PPRCHASB OV COAL ON SPECIFICATION. 

Under the old method of mmshaslnff enol It Wof usa- 
ally preeertbed that the coal ahoidd be that usually 
iwld under a certain standard trade name, or "as 
good Bs" that standard aoal. and "trse tram atoto-” 
But there wae no means providsd for the meuure- 
ment of slight, or even seHOus, variations irom this 
standard, except ss these vorfatlona might become 
apparent to the eye. 

In the purchase of coal on epeclflcatloas, 1»r meoM 
of chemloal analyses, svso slight vaiiatloBs to the 
quality of the eoal ore easily dstected, and oOrrOapoBd- 
tog vuiottons to Ito value eoally dstonatBOd. 

A rational plan of procedure to os tollowa: 

In the eetoblishment of a new power plant tor 
manufacturing, lighting, or beating purpoees, the fur- 
nooea Installed should be selected with speetot retort 
ence to the efficient burning of the coals toeOlly avail- 
aUs; tbs sngtnser in charge then Issues a dssoriptton 
(Including obemtoal analyses and B.t.u.'s) of ths 
standard of cool he desires to purohoss tor hta ptoat, 
and asks tor bids on the hosts of this stoodar^ ttB- 
(OMiHmwa ee psfs M.) 
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•HfM ailtcMl MMlwte Hid Mew MeobluM for 
the l&HtratlQiui thmt mecompenled 
yUm wne of thd HtU palverlnr, the Utle 
of nA ’‘A Twwwoa Dlioher for Work in Very 
jkii^ OfOUHid.*' Thin aMhlne le not intended 
Wt 1* * a«w eoK-propelled device In- 
nllQTtel eoU for the plenter. it 
pdNi^npM ffHn Are to fifteen ncree of nuch eoll per 
4«^,.oit0t|M7« feet wide. 
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To the KOttor at the BouRTino Amskoar: 

ttt yoor tanue of Jnauery Ttb. Idlli 1 noticed a para' 
graph to an article, “Clreat SSoologlcal Park," in 
wl^ yon atate that the emu le now almoet extinct. 
Thti* Rhk^ent ia very mieleading, as they still exist 
in very large numbere in north and northwest New 
South Wales, and practically all over Queensland, 
south and western Australia. I saw many hundreds 
myasK hiat year while on a shooting trip in western 
QtiM&lllead. I am certain It will be very many years 
before they are extinct, as they are practically valuc' 
toes, 0. H. Rowmx. 

SogyabH, New Sonth Wales, Anotralla. 


Dfiirlifflit ObiMvalioiifi of Vontig 

To the Bdltor of the SoiuRTino AiamioAit: 

In my artlole on “Locating the Pole by Daylight 
Obearvatlons of Venue," the first eontenee of the last 
pamfraph reverses the Intsndsfi meaning of the een- 
tenoe. 

It reada, "When Peary was at the pole April 8th. 
1909, Venue waa favorably placed and could be seen." 

It should read. "When Peary was at the pole April 
6th, 1909, Venus was tM/oeorably placed and could 
not be aec&r 

IndinnapoUa. Ind. Jomr CAKnm Draw. 


A LflCIv Annk tiM Horn the SKmtaqr 
Biid 

To the' HMftee of the Bonnmno Ahkbicak: 

I have read your Interesting artlole on secretary 
birds, with the splendid photographs of them killing 
snshOs. I hgve b^n seen them lAen I was living in 
the eastern pottlon of Cape Colony. There waa usnally 
a pair on the estate, and we would see them in the 
mominge performing their rounds over the veld look- 
ing tor food. They are very graceful and handaome 
birds, and ahow np well in the distance on their long 


legs. I should not say that they equaled a horse in 
rmuUaf. Mere like ten mUee an hour their epeed 
seemed to me. If you walked after them, they would 
increase their pace from a walk to a run, and finally 
take to their wings. It the wind was blowing from 
behind them, they had to face round first and take a 
short run against the wind before they could leave 
the ground. A useful hint for the Messrs. Wright tor 
their aeroplanes, which I daresay they have already 
made use of. High up In the atr it needs a trained 
eye to dlstlngnlsh them from a vulture. It resembles 
somewhat the South American cartama, and Is per- 
haps allied to it The nests that I have seen have 
been on low trees like the Australian wattle or mi- 
mosa, at about ten or twelve feet from the ground, 
and it le Intereetlng to notice the weaver birds with 
their curious and Ingenious bottle-shaped nests, hung 
to keep out snakes, choose the same tree to build In, 
divining no doubt that they will be safer there from 
their enemies. The nests that I have seen are not so 
large as your article mentions. They are about three 
feet, I should say, in diameter, one and one-half feet 
thick, made chtefiy of atlcka, and without turf aods 
I think it waa a curious sight to me when I climbed 
up. looked In, and saw the tremendous youngster fill- 
ing up the whole apace — its large eyes, aa big as mine, 
and with great eyelaahee, unlike most birds There 
had been two, but one may have been carried off by 
hawks. I have aometlmea approached the neat when 
another bird has been Bitting, or perhaps the male 
bird; and though I have stood Just beneath and thrown 
np stleka to make it move, it has for long refused to 
Blir, till at length its paternal affectlona being over- 
come. It haa got on the edge at the nest, and given 
Itself a push off into the air, leaving the contents to 
their fate. Its appetite is not exactly what one might 
call delicate, aa the following bill of fare found inside 
a female will show: One tortoise, eight chameleons, 
twelve Itsards of two species, three frogs, one adder, 
two locusts, two qualla, besides other remains. It Is 
tiopularly supposed to be strictly preserved by the law 
of the land, but this, however, is not the case, and 
many would like to see their extinction, aa they kill 
numbera of the young partridges and harea. They 
are aometlmea kept In captivity, but are dlfflcult to 
rear, owing to the brittle nature of their long legs. 
I hope that these few notes will Interest your readers. 

T. B. Blathwatt (B.A, Oxford). 

Oape Town, South Africa. 

Stmie Pointg in Philogophy of Science 

To the Editor of the Scntwrirfo Amebioar; 

Ever since I can remember, I have favored science 
and scientific methods as opposed to metaphysical 
Bpecolatlon, but for that very reason I have been led 
to dip rather extensively into metaphysics, and have 
reached the conclusion that most of its errors have 
been caused by basing trains of reasoning upon unde* 
fined or ill-definnd notions. 

In your issue of March 18th, you give extracts from 


an article mentioning four fundamental assumptions 
underlying science. First, that absolute truth exiats; 
aecond, that we are part of it, though “we make all 
theerrors, nature none; "third, that things have a real 
objective existence; fourth, that things are different 
from our sensual perception of tlicm. 

Now absolute truth means neither moie nor less 
than complete knowledge; anything that Is, Is true 
It Is only when we contemplate It In relation to other 
things, that error creepe In Absolute truth demands 
full knowledge of all the relations of the thing under 
consideration, and this Involves the relations between 
all other things. 

The second aaaumptlon is correct We arc a part 
of the world In which we live, and error la simply 
lack of comprehension. 

The meaning of the third assumption depends on 
the moaning of "objective " We have no possible 
means of knowing that anything oxlsta, apart from 
our perception of It, and so the only possible test for 
objectivity lies in sensual perception Since we cer- 
tainly do perceive things by the senses, these things 
certainly do have objective existence. 

The fourth assumption is an error. The objective 
thing Is exactly what the senses report — for that la all 
there Is objective about It; but the senses are unable 
to perceive relations. The relations between things 
are ascertained mentally, and are subjective Science 
la really engaged in discovering subjective, not ob- 
jective laws — conditions of consciousness and experi- 
ence — means by which we may foreknow, and to a 
great extent control, not only subjective phenomenn, 
but also our actual sensual perceptions, or the ob- 
jective. 

The subjective character of mathematics Is generally 
recognized, but the equally subjective nature of scion- 
tlilc hypotheses is almoet as generally overlooked 
*rhe truth of a theory, like that of a matbomatlcal 
proposition, depends solely upon its self-consistency-— 
consistency In all Its necessary relations, subjective 
and objective The value of a theory Is to a conaid- 
erable extent Independent of Its abstract truth, depend- 
ing merely upon usefulness There has probably never 
been a more valuable theory than the mechanical 
theory of matter — heat, chemistry, etc — although this 
theory is constructed In terms of the most crude, pri- 
mary, and obvious generalised notions, formed from 
•ensual experience 

In fact, the value of the mocbantcal theory has lain 
largely In this very obvlousneas, which enables It to 
be grasped by inferior and by undeveloped minds. In 
Its endeavor to embrace all phenomena, this theory la 
now becoming so complicated, that for most purposes 
Its Ideas of substance and motion might well he re- 
placed by those of force and direction; nor Is it prob- 
able that all phenomena can ever be expounded even 
In these terms— not to mention that great unknow- 
able in which all ultimate causes are hidden, and must 
remain hidden, until the conditions governing con- 
sciousnesB are radically altered. 

Asheville, N, C. Allrn (1. Millxb. 


Dmwtaf tlM Chfixffi— Our Corer Deiign 

T he oover deatgB tff-thls Issue la » reproduction 
tram • painUng by J. G. Obaae, deploting an inci- 
dent ia tbe auaufteture of coal gaa for Hgtatlng and 
kaatlas. It akowa the amptrlac of the retorta at the 
woiha of the CoaaoMdated Qaa Cbmiwar. at West 
Fortr^aaeoiid Btiwct, Mew Tork, a prepare Wbleh is 
tocbsieaUr kaown w “diiawiac the eharge-’* 
nufik noeltl^ a aharfe of iAi»at too ppnada 
of bAiiialtknM ^SoaAfiapia^ aoaL The heat of the (ur- 
aaee anAar <h» retori rekehee a ma«tbnun of tAOO 
defitoan. The, |i««etoa reqtitrea about tour houN tor 
eaiiA'.tilHMSA aii4;,|lw: beat tp the retorta raagea’-toetn 
abpit fM IMNeil at the-bactoiihra to mbm S.0to fie- 

giuito# , 

lB;Ato firk elatere 

> ]• oon- 

hjip^A''■^lto|totoaB ‘cella arb 

lifi toM toMb thto 


matter, coming In contact with the air, bursts Into 
flame and caats a lurid orange glare over the sur- 
roundings. Men In gangs of three or four now draw 
out tbe coke from the retorts by means of long rakes. 
This ooke falls through open traps to a floor below, 
where It Is coded by streams of water. The red-hot 
coke on oombif In contact with the water raiaea thick 
white clonda of steam enveloping the workmen ao 
as to aometimee etmost completely bide them from 
sight Tbe firawtog of the charge completes the 
proceH, aad the retorte are now ready to receive a 
.new fllUtig, after which the same operations are re- 
peated aa on ttie prerious charge. 

He AlnMea <4 Gxeenwidi Stmdfird Time in 
Fnwee 

O N ShbrilMT 10th, 1911, the French Senate paseed 
a tain makes Qreenwich time legal In 

France. Wlto* the tow goes Into effect French time 
Wtu beedtoe bine mlnutea and twenty-one eeconde 
•lower thnh It le now. In order to avoid the ex- 
panaa of aiMittog ebarta and sailing Inatructlona. the 
tow will not 'gpply to I'renoh naval or other vesaela, 
and It to thnt nny ohange will be made In 

the g wtofitoMe H fiet temps aad other French ab 
tot n aca. toltbraya are now run by a gtanfi- 

aiA An fitower than Paris iima, and the 

riaoiks laeMiA -ijillliiihM ere regHtotod hy this stnndnrfi, 
while the ritoto •> the outside bt tbe stations give 
the oertMt Itolfiii tUae. This oonfuslag gystsm will 
be eboUshed* sa^ both toe exterior and tbe Interior 
oloeka will be regtoitod by Greenwich time, by wbito 
the trains wtU |w tw. 




The French and Brltlah governments once came to 
a Bort of informal agreement or understanding that 
France would adopt the meridian of Greenwich aa a 
base of longitude and time, on condition that the 
metric system of weights and raeasures should be 
made oompulaory in Great Britain Tbe Brltlah part 
of the agreement has not been carried out, and It is 
a curlouB clrcumatanees that, while the French Senate 
was debating the adoption of Greenwich time, a de- 
mand for a standard of time varying with the season 
of the year waa being made In Great Britain. Tbe 
system of standard time eectlons, furthermore, la 
not used in Ireland or in India, an.: Its abandonment 
was recently mooted in Germany. 

In France, henceforth, Greenwich time, reckoned 
from midnight, will be the legal time for civil trana- 
actlons, while Paris time, reckoned from noon, will 
be retained In the navy, merchant marine and aatro- 
somleal observatorlea. France will thus be Inelud'-d 
In the Weatem European standard time section, with 
Great Britain, Belgium, Holland, Spain, Portugal and 
Algeria. 

The Central European eectlon, the time of 
which is one boar later than that of Greenwich, com- 
prises Germany, Swltserland, Austria-Hungary, Italy, 
Norway, Sweden, and Denmark The Eastern Euro- 
pean aectum Includee Bulgaria, Rnumanla, Turkey, 
Egypt, and Eaat Africa, In all of which countries the 
•tanfiard time Is two hours later than that of Green- 
wich. North America Is divided Into five sections- 
Interootontol, Eastern, Central, Mountain and Pacific, 
having their standard time respectively four, five, 
six, aeven. and eight hours earlier than that of 
Oreanwtoh. 


Heating the Honae 

Methods of Providin^r Wannth with PropCT 


R esponding to the demand ot the comfort-loTln* 
Anier'can, heating engineers ol the United State! 
have perfected ayeterae for keeping the home Trarm 
that have become standard all over the world. 

With asBurance that the very best beating bjtb- 
temo to be had are rlgbl at hand, It only remains to 
make intelligent appllcatlcin of the system best 

suited to the particular heating requirement Upon the 
(‘orrect appliralluti and pru|)Hr Installation of an 
adequate heating system depend the comfort and, 

to a largti degree, the health of the family, for aome 
six to eight months of the year. 

Yet, Strang)' as it seems, hut little personal atten- 
tion Is glv(>n to the details of the Important matter 
of heating. Oceastonally a preference la exercised 
for some particular system or method, but without 
due ennslderstlon of the adaptability of that STS' 

lem or method to heat the home properly and eco- 

nomically It la more easy and customary to leave 
It entirely to some local beating contractor. There 
are exceptions, of course, but particularly In the case 
of new homes, most of the time, thought, and money 
are ex^)eIlded on design and ornamentation of the in- 
terior 

The iireferenees for some heating systems, and aver- 
sions to others, arc based on popular fallacies that 
it Is well to explode. Some prefer hot water heat- 
ing, believing that because of the water It must give 
a moist heat. As a matter of fact, hot water heat 
In no way supplies moisture to the air. This will 
be appreciated by references to Pig. 1 In the ac- 
companying drawing. The function of the water cir- 
culated is only to convey the heat to the various radi- 
ators, and as all Joints, etc., must he watertight. It 
Is not possible for the air to receive moisture from 
this source. The makers claim for hot water heating 


By^ James F. Martine 

systems a more unttom heat, but not titat It sup- 
plies moisture to Uie sir. 

Many are proJudloed against warn air tnnuioa sys- 
tems, and whyT They aay the Incoming air hriogs 
dust and In pamlng around beating drums must draw 
gas and dirt through the radiator pipes Info the 
rooms; also that contact of the air with Iron of the 
heating drunu oonsumes oxygen. As a matter ot 
tact the heating drama do not become heated to a 
temperature necesaary to ooniuma oxygen. Note 
rig. 8 Bhowlng the route the air takes to reach the 
rooms. It Is Impossible tor gas to be drawn from thii 
type of furnace into the rooms unless some part of 
the heating drum or furnace proper should crack or 
a Joint spring open. Assuming that a certain amount 
of gas did reach the roome, it would be more easily 
detected than a wide open gas Jet The chimney draft 
exhausting the gases from the furnace are always 
many times stronger than the slight air current pass- 
ing around the heating drums and thence to the 
rooms. Therefore it is nmet unlikely that gaa would 
reach the roomi from slight openings, and should It 
do so from large openings, prompt detection would 
follow. 

Because of the stufflneee In overheated, poorly 
ventilated roome. It Is thought by some that steam 
heat uses up the oxygen In the air. Though steam 
heat Is quite Indispensable, some remedy would bo 
welcomed. The cause Is lack ot proper ventilation, 
and Is In no way due to the heating system. We 
know the compoaUton of air in Its natural state con- 
alsta of oxygen twenty volumes, nitrogen seventy- 
nine volumes, and carbonic acid gas one volume, also 
a slight trace of watery vapor. 

The state of air after It has once been breathed has 
parted with about one-sixth of Its oxygen and taken 


up sa of oaihoit(« wM this dhpae dr 

hmtM ^ttaotastvely h fyw ^Hmes would wfi wiOi 
«l! iti oxygen and eouM Do tohfdr suhtatn UISb. thif 
impure utr oontatulng esrbouto oietd gas. ogiMdlMl 
tho ittagi, la rarided by wajfttitk tadioiiKTtty 
rises, hut hp<»> coollug it deaeeudk giMl tiaa iniAle 
eet density near the floor. Oontsot with the Itat mdl- 
ators oansaa this carbonic gas iadou air to tiae aa tt Id 
again rartfled by the heat The laek <Uf adequata 
ventUatlou causes the same poioouad atr to he 
bnathad over and «rar, produdbd the drowalBCM and 
stuffy feeling complained of. 

Breathing la a form ot oonktnution. In bumll^ of 
ooal, wood, oataUei, gaa, oil. ote., almllar antiuh taiM 
place. Steam, hot water, warm aln and elactrlp haat- 
tng aystema do not la any war affect the air WUh 
tha axoei>tloa of making it mors dry, rarefied, nr ax^ 
panded. The ndietors are dlatribatora ot heat but 
do not uae oxygen or in any way change the eiemehta 
of the atr, aa the heat Is generatad In the furaana 
and a proper air supply Is provided. 

Then ffie vital Importance of proper ventilation |a 
manifest and It may bs most rsadlty and soonom- 
loally provided for In oonneotion with aay ot the mod- 
ern heating aystema. If a new house Is pUxmed, 
ventilation should be arrsnged for, together with the 
heating system. Old houses heated either by stoves, 
direct steam or warm air should be provided with 
some adjustable ventilation, parttculariy tt fitted 
with storm windows, or If the windows and doors 
are well weather stripped and fit tight Some win- 
dows can saatly be fitted with a ventilator and good 
results bs secured. 

In selecting a beating syatem, a little time given 
to oonalderatton of general condttlone will avoid ex- 
(OonMniMd ew SMOS aitj 
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Lamps of To-day 

Some Recent Improvements in Artificial Light Sources 

By Joseph B. Baker 


Ui^t" !• tbe word of this twentieth cen- 
. I^tttry 0( tatfthslfled Itf9, tho UDlveml demand 
^ eflSm #hd fMtorr, and tbte demand is faetng 
19 tjia lavttoUre talent and manuteeturlng enter- 
of td^nr. the active emnlAtlon now existing 
Mmeh the various light aouroes, beglimlng with the 
{itwittlm of tbe Ineandeseent electric lamp and tu 
tOltltlMdlble competitor, the incandescent gas mantle, 
htw tnetilted to. date in a number of different light- 
ing luntenu utlUsIng electrioltr and gas. and It is 
the purpose of thii article to dlsouce eome of the more 
rephnt Uinpe which have been put into actual com- 

I to produce a light of true color value by 
I of the electric arc have reeulted in tbe *in- 
1 arc lamp,” which ie a modified form of the 
'weil'known Incloeed arc, based on the demonetrated 
prlnotjple that the light-giving effloieney of an elec- 
trie arc Is inversely proportional (within llmite) to 
the diassetor of the carbons; for example, 600 watte 
put , Into a Quarter-lncb carbon gives almost double 
as muds light as with a half-inch carbon. In the 
Inteoalfied arc lamp there are two positive carbons 
of very email dlsmetor (six mllllmetere, as com- 
pared with tbe ordinary single flfteeggnllllmeter posi- 
tive carbon) and one negative carbon, also of email 
dtoimstor. The current density st the carbon tips 
is extraordinarily high, resnltlng in a far higher de- 
gree of incandeeoence than In tbe ordinary lamp, so 
ttiat the aiilte light emitted frofll the carbon tips Is a 
much greater percentage of the total light emiaslon. 
For color matching the light of this lamp equals the 
best results attained by other means. 

In flaming and lumineus arc lamps the light Is 
emUted from the arc itself, there being very little 
radiation from the electrodes, and the luminous cf- 
flciency Ie three to five times that of tbe beat pure 
carbon arcs- As far back as June, 1P06, there were at 
least tan diflerant makes of flaming arc lamps In 
Burape. Among these were tbe Bremer, the Slemene, 
and the Koertlng and Mathleeen; but at the present 
time their name Is legion. Tb« meant improvemenla 
ore Very largely based on the work of Bremer, In 
lifts. A dlitlnOtl«n muat he drawn between the flame 
are lamp, in which the eleotradee are of opred car- 
bon, the core being impregnated with ligit-enrloh- 
Ing metatite salts, and the so-eslled luminous Urc 
lamp. In which the electrodes are entirely matalUe. 
with no carbon. Typical examples of this kind -are the 
magnetite lamp of the General Blectric Company and 
the 'Weetlnghouee metallic flame ismp. 

Flaine lamps with oorbone Impregnated with osl- 
olnib and sodium carbonate give a yellow or yel- 
towish-golden light, and Impregnation with strontium 
and rubidium salts gives a reddish pink light. The 
color of most flame lamps In common use to-day Is 


yellowish, as tt has been found that the yellow light- 
giving salts are by far tbe most efflolent. Flame 
tamps giving a white light are also used to some ex- 
tent, but the barium oalts employed have a light- 
giving efllolency equal to only about half that of tbe 
yellow light-giving salts 

In flame lamps the recent developments have been 
In two directions: Longer life and higher luminous 
efflolenoy. In one new temp a small Inclosing globe 
conserves the life of the carbons and at the same time 
secures a better distribution of the Illumination 
The produotB of combustion are for the most part car- 
ried upward and condensed on the upper surface of 
the incloalng globe where they cannot Interfere with 
the light. In another form, the hot gases are con- 
tinuously olrculated through the Inclosing globe by 
an induced draft set up in a pair of curved tubes 
connecting the top and bottom of the globe; the gases, 
laden with votetiilsed metallic salts, pass out at 
the top only to re-enter at the bottom and so give a 
regenerating effect. In this temp not only Is tbe 
luminous efficiency Increased, but the life of the car- 
bons Is conserved to a remarkable degree— a pair of 
carbons lasting seventy-live hours or more, or five 
times as long os In the absence of the regenerative 
feature. 

The magnetite lamp gives a high efficiency, and has 
the added advantage that the magnetite electrode con- > 
Bumes at an extremely slow rate, a stick five Inches 
long lasting 175 hours (corresponding to at least two 
weeks for an all-night street lamp). 

Very Important Improvements have recently been 
made in two well-known vacuum-tube lights, the 
Cooper-Hewltt and the MacFarlan Moore, making 
available on a commercial basis the advantages al- 
ready posaessed by these systems — long life and high 
luminous efficiency — and giving a decided Impulse to 
their wide practical applicatloo. 

The light-transforming reflector tor use with tbe 
Cooper-Hewltt lamp, which hoe already been de- 
actibed at length In these columns (see page 502 of 
BorexTinc Amkmcan for December 24tb, 1S10) Is an 
absolutely unique solution of tbe problem of obtain- 
ing illumination of aatlstactory quality or co'or 
value from a light source having an ill-balanced spec- 
trum. Briefly, this Invention consists In utilising tbe 
little understood , phenomenon of fluorescence to trans- 
form the ^radiation of a given light source from one 
■et or rMge of wave lengths into another entirely 
different set. As applied to the well-known mercury- 
vapor tube, a concave, trougb-Ilke reflecting surface, 
coated with a translucent film Impregnated with 
rhodamlne dye, receives the light of the tube and 
gives It back In altered fq^rm, the greenish light be- 
coming converted into rays of wave lengths lying In 
the red and orange region of tbe spectrum, so that the 


temp equipped with sui-h a reflector gives an Illumin- 
ation slralter tu "daylight ” Although the light- 
transforming reflector bus not yot been developed for 
general commercial use. It Is to be expected that It 
will render widely available not only the mercury 
vapor tube, but other light sources, which although 
highly economical are at prosent unstiltable for gen- 
eral Illumination purposes 

The MacFarlan Moore white-light window Is the 
culmination of twenty years of patient labor by Its 
inventor, In pursuit of an ideal In 1891 Mr Moore, 
Impressed by the unsattatactory color of existing in- 
candescent temps and with the absurdly low efficiency 
of transformation of heat energy Into light by all 
methods, was flred with the ambition to produce by 
electrical means a light source which would reproduce 
daylight. At the outset he was convinced that 
luminous radiations could be produced by a less 
wasteful method than as a mere by-product of heat, 
and that no department of physical science offered 
more Inspiring opportunities than that of generating 
"light without heat " Moreover, the utilization of a 
gas as the working medium held out the promise o( 
being able to take advantage of the selective vibration 
of gases. He therefore Uirucd away entirely from the 
notion of a heated filament of solid resistance ma- 
terial for the conversion of electrical energy Into 
light, and began Investigations, using a column of 
rarefied gas. The result has been the Moore tube 
light, of which the light window Is the most recent 
development 

The light window is virtually a portable box of 
artificial daylight, giving in effect a generous north 
window open to tbe unclouded sky of summer, avail- 
able at any time by simply turning on a switch, and 
giving a true and unchanging illumination through- 
out the entire twenty-four hours of the day If de- 
sired. It consists of a metal case containing a length 
of the Moore light lube (a 1%-lncb clear glass 
vacuum tube, filled with highly rarefied carbon dl 
oxide gas and traversed by an alternating current) 
and giving a pure white light of about 200 can- 
dle-power, but of remarkably soft Illuminating ef- 
ficiency The ordinary outfit la equipped with a tube 
adapted to 220-vo!l. flO-cycle alternating current A 
simple "breatbtng” device, operating about once every 
minute with remarkable regularity as long as the cir- 
cuit to the tube Is closed, keeps the contained gas in 
tbe right condition for most efficient generation of 
light. 

Tbe light window Is singularly well adapted to fl'l 
a great existing need One notable application Is In 
the department store, where at present the purchaser 
of a piece of goods will often ask the salesman to 
carry It to the entrance of the store In order that 
(OuiHrmert on jyanr ini.) 











Inventing the light of lie 


C ONSIDER the devious method of produeloc llsht 
111 the bulb of an Iiioandesoent lamp. Coal must 
iir Khovflod Into a furnai'e to heat a boiler. Steam 
inuHi be aenerated and fed to a steam engine. The 
Hteani engine drives a dynamo. The ourrent gener- 
ated by the dynamo U eouducted to Its destination by 
wires and at last reaches the filament In the little 
flaas bulb. 

In prcalucing the most efficient artificial light known 
only about five per cent of the energy In thg coal 
pile Is used In the form at visible radiation. The re- 
maining ninety-five per cent Is wasted chiefly by the 
steam engine and In producing heat rays that are not 
visible 

CoiiHlder now, the fire-fly, a creature which you can 
hold in your hand and feel no heat and which glows 
Intermittently at will. Studies made many yean ago 
by Dr. Samuel P. Langley and repeated more recently 
and more elaborately by Drs. Ivea and Coblonti, ahow 
that the flre-fly's efficiency Is about 96.6 per cent~ 
that Its light Is well-nigh cold. What more atrlklng 
Illustration of the wastefulness of man and ^ econ- 
omy of nature can be desired? 

It Is partly because the eye must be considered first 
and last that the problem of Inventing a really efficient 


The Eye as Biie tJ^imate 

light la so vary iHAoatt Umbi too, there Is t)iie fUtt- 
culty that light ta aet e physical Quantity like 
Utlon or etectrfclty, bet rhthsr tha aitot bptm the 
retina of certain gf rgdlattons. Ot nil the ji^lg- 
tions which an hoo^lhuoualy bomharding tha human 
body, only a few aOeot the eye. It ao happans that 
the Bun and alt artiiSotal lights are deloglBg ng not 
only w[lth radiatlona that we can eaa. tmt with a great 
qumy more that we cannot see. For eaamiple, there 
arp those radlaUona which manUeat themeelvea as 
heat, and again thoae which we knew only by ths 
way in which they affect phatoiraphlo platea and 
chemlcale eensltlve to light. In the visible ranfe of 
radiations, moreover, the amount . of energy varlee 
considerably. Thus, the visible radiatlona that ^ call 
green light represent an entirety different amount of 
energy and a much greater phyeleloi^oal effect than 
the aame amount of energy la raye that ^ ckU red 
light The problem le attll further eompUoated by the 
fact that not only Is the amount of radiation fat any 
color different from that of any other color, but that 
the intensity, and consauuently the effect upon the 
eye varlee with every color. A green light and a rad 
light at a certain distance appear of equal brilliancy 
to the eye, but reveal different Intensities at greater 


L.gggta, jupt: iM>tp4^hff 

e to stmtuigte tha 
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1^'proMem of preiiuetag m avtfficwt th com- 
pare fgaorgbly vrttb tlmt oil 1^ iHwdnP^ rf- 

aes«^ of a kin4 tbkt can Iw unihirrtgiMi oMf hy a 
gplemildly aqutpped laboratury guphurtf^'^ fuii.*tanost 
prl^y endowment. A aMa phyiiiNdst dr'ohfwtf 
engin*^ may poaslt^y mUke tmpprtmit >ijii^tr^ 
to tha imiution of tha proMern: hut the Ught 

of the future. In all llhullhood, will ha ttiaaimifc not 
of a iinilf man, hut of many num. of of 

men. perhape. who hnvf ooadnoted |Mathlltn|iinf re- 
eearchee in the pbysim, tdiaiDlatry, and irifThMogy of * 
llghL ^ yrobtema hecoma so eemhlax, 0 gpectai tn 
their niiSnre, that only gimfUklhitt ona h«P« ta <i«ot 
with 

to throve the eleotylc light, la quality, fO And out 
bow «^i«Mat Ughti affect the aye, to proff^ Ught 
sttOt lam ireeta of ffower, twenty manufactuimf oom- 
panlae have estehUahed at Glayehutd, Oht% A fen*rk- 
abie group of lahoratorlee, which, in point -of equip- 
ment and tn the nature of the studlee there carried 
out, rank with the research and engineering labors- 
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»b<Ii of imiy-eadowwl Ifl. 

in 4|«Mt nr* tlio Bttbjoott to be atuAM tbat not 
Nfail* Mtnbllahed Inboratorlea tor 

.tfko Jjiwnflv' oofflianwolnl OovotoHinwit of the electric 
l«in|l. Imt febM 1^ ai^iti phrateail laboratory at the bead 
ttf bflMidi alMUto Dr. IMward F. Hyde, formerly of the 
tlnKM VbltM Bureau of Btandarda, in which labora* 
tony a WA euiouiit of pure aoientlflc research, quite 
Aomta of any direct commercial use, la conducted, and 
w^tbh baa for lie apeclflc purpoae the proper co«rdlna- 
Uon of phyaloa and physiology. 

'fioT very eaao&tla] la purely aoientlflc research In 
tbp Improvement of artificial lUomlnanta la apparent 
trluan we oenslder the peculiar nature of light. 

'finiat we call light does not ealat In the universe 
alNKrt from eyea that aae it. The Upbt raya that phyal- 
cat acience deala with are In tbeniselvea no more red 
or blue than tbe dark heat rays or than the X-raye. 
Tbe eunahlne has no splendor except to our retinas, 
gy this we do not mean that the sun does not exist, 
but simply that tbe blue of tbe aky, tbe giwen of 
swaying trees and waving graas, are due simply to 
the magical property of a piece of living tissue, a 
tlaaue oalled the retina, and endowed with the mlrar 
culoua power of transforming raya and undulations 
of a certain degree of rapidity Into mental pictures of 
unspeakable beauty. 

A German profeaaor la reported to have said that, 


If a atudent of hla were to submit to him an optical 
Instrument so poorly constructed and so Inefficient as 
tbe eye, he would probably "pluck him," on examina- 
tion. But the eye is a good deal more than a Ifns, 
an aqueous humor, and a retina. It Is a camera, a 
dark room, Indeed a whole chemical lalmratory; for 
here the most wonderful chemistry In the world U 
done. The eye takes the picture of nature, doveloi)B 
it. and presents it to your vision, all In one operation 
— far more than has ever been done with an 
Instrument of human Invention. Because we must 
reckon with a living organ in trying to Improve 
light, because this remarkable complicated camera and 
laboratory was planned by nature to adapt Itself to the 
requirements of sunlight only, because nature, per- 
haps, never contemplated the use of arttfleial lllumin- 
ants by man, It is not easy to Invent a light which 
will not only be cheap, but which will not play havoc 
In the end, with the delicate apparatus whereby we 
see. 

Hence, to invent a highly efficient light, not only 
the engineer and physicist, but tbe physiologist and 
even tbe psychologist must each do his share 

Suppose, for example, that the engineer had really 
succeeded in producing a light In direct imitation of 
tbe flre-fly's. He would find, as Dr. Herbert Ives, a 
member of Dr Hyde’s staff, bos conclusively shown 
by spsetro-photography, that his artificial fire-flv, 
although very efficient In the consumption of energy. 


would be quite unsultecl tor general use. It Is too 
green. If you have ever stood beneath a mercury arc 
and notteed the purplish veins that crawl over a 
ghastly green flesh, you can picture the effect of a 
thousand-caudle flro-lly. Green is the most efficient 
light because the yellow-green portion of the spectrum 
Is most intense Curiously enough, the greenish mer- 
cury arc Is one of the most efficient lights that man 
has produccHl Hence, science and engineering have 
approved the flre-Hy's choice of color In getting ef- 
ficiency 

The physiologist would objcil to any slavish Imi- 
tation of the fire-fly on the scoie that a yellow-green 
light, however efficient, would he Injurious, and would 
distort color values. The physiologist would pro- 
test against the use of a greenish-yellow light of 96 
per (ent efficiency, and insist upon the employment 
of a certain uniount of red rays The most effic lent 
white light of the future would be cut down by the 
physiologist to approximately 40 poi l•ent of a yollow- 
Ish-green light’s efflclen<-y 

So far as we can now foresee, high efficiency in the 
light of the future can be obtained by one of three 
possible ways or by a combination of these. One of 
them is to confine the radiation to the visible spec- 
trum, as the firefly does, overcoming the objection 
cited by properly blending It with other colored radia- 
tions produced with equal efficiency 
{Conltnued on vow -WS.) 
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In this Department the Reader will hud Brief Abstracts of Intfii^ingf 
Articles Appearing in Contemporary Periodicals at Home pud iLbroad 


Artificial Rain 

I HRIOATION WM practlwd oxteuelvoly In nnclont 
times in Bgypt, Aanyrta. I’ersla, China, Japan and 
India. It was employed by the Moors in Spain and by 
the Romans in Italy, and the Spanish conquerors 
found great irrigation systems in existence in South 
America In many of the landa, especially In China, 
the primitive and traditional method of irrigation is 
still in use, while in California, Texas, Northern Italy, 
Southern France and elsewhere, deserts have been 
converted Into farms by systems of irrigation con- 
structed on the principles of modern applied science 
An irrigation system consists essentially of a net 
work of canals and ditches which traverse the arid 
region and are supplied by pumps or by dams and 
reaervolrs The water either seeps through tha walls 
of the ditches or is caused to overflow the land by 
damming the ditches. Irrigating systems are con- 
structed for large dlsvrlcts and also for single farms 
and fields In the latter 
case pipes are often sub- 
stituted for ditches, and 
the pipes are sometimes 
connected with sprinkling 
apparatus by which the 
water is distributed over 
the land In the form of 
artificial rain. Theee de- 
vices are not very largely 
employed, owing to their 
great cost of construction 
and operation, their rapid 
deterioration under rough 
iiaage, and other defects 
A new apparatus, de- 
vised by Hartman, which 
has given good results in 
Cktrmany, Is described In a 
recent Issue of Prometheus, 
from which the following 
account is taken- 
The water is drawn 
from any convenient 
pond, stream or spring, 
and is pumped to (he field 
through a portable eyetem 
of pipes laid on the sur- 
face of the ground (Fig 
1). The power may be ob- 
tained from the traction 
engine (Fig 2) with 
which every large farm 
should be provided The 
soctlonH of the water main 
(Fig 1) are connected by 
very simple and quickly 
operated clamps, without 
screws, and the main Is 
provided, at Intervale of 
66 feet, or 4 rods, with 
cutoff valves which can 
be connected to the 
sprinkling apparatus by 
short lengths of flexible 
hose The main Is adapted 
to the Inequalities of the 
ground by the Insertion 
of elbowR wherever they 
are required The arti- 
ficial rain Is produced by roUiy sprinklers, rcHemblIng 
those commonly need on lawns, and turned by (he 
reaction of the stream of water The sprinkler has 
two opposite arms, eaeh of which Is B meters (16'/^ 
feet or 1 rod) long, and is perforated with a number 
of lateral orifices, while the terminal orifice projects 
a stream, ra<Hally, to a distance of one rod farther 
and a second terminal nossle, whlrh delivers a still 
more powerful stream, is automatically brought Into 
operation four times In each revolution. The result 
is that the sprinkler waters an area four rods square. 
The sprinkler Is ooonected to the middle of a borl- 
sontal pipe four rods long, which is mounted on a 
single wheel, the whole constituting a sprinkling 
carriage, or unit of the ayitem Similar carrlagee 
having pipes four rods long, without sprinklers, am 
used for connections. 

A large field msy. he oonveoiently watered with 
the aid of four sprinkling car ri age s and two pipe car- 
riages. A sprinkling eairlags Is oonneeted by short 
flexible hose to a valve of the»iBalh, and a iseond 


sprinkling carriage la aimilarly oonneeted to the Int 
one. To the same valve, but on the opposite Side of 
the main <the east sMe, for example) is atten^Md a 
chain of two pipe carriages and two sprtnkltag car- 
riages When the plots covered by the sprinklers 

■Y 

Fig. a.— BjevstkM and ptan of two ooaplad sgrlakling 


have been sufflolently wstered, the six carrtageo are 
disconnected from the valve and drawn forward four 
rods to tha next valve, by means of light cables and 
winches. By repeating these operations until the 
end of the main is reached, two strips of land, each 



tioDai^ g||i^ may somotimas ho piWonilUo to m 
portawo 'BUitn. The plim* abmild ha « 
that tkwy can be moved eaalty, no that tiMy ogt he 
uMd In dlffierent flaldf in fltAoMBt yoain, hioaW|UaiK 
to tho megs planted. 

is the wheels of the earrlageo ore Cour rods a|inrt 
and more Chan five foot in dlnm^r, thi Uttle 
damage to crops. The traolm mads by the W|woia 
occupy only about one per eept of ths sartado- 
The Hartmann system of trrtgatton iiy artUtolil 
rain fa not very axpontiva tin apparatus oai^to of 
detlverJnc 7<tMl galimts per minute, and InclWtlnlr pUpo 
sufliolent. wheh laid permaoently. to supply flO aorag, 
aosfs less than HOdO- The atm^ served can lie trabled 
or ouadrupled by frequently shifting the pipes. With 
a Sow of 700 gallons per minutes about 12 aofos can 
boflMilplied with water equivalent to a rainfftll of two- 
flfth iHob. in a working day of ten bourn In general 
It may be estimated that an artlflclal ratamil of two- 
flfth Inch emsts about 60 eents per acre. The ex- 
periments already made 
show that this sxpensei, 
which Includes an aliow- 
ance for amortlaatloa, 
is small In cempnrison 
with the inenooe in 
yield, whkh may exceed 
100 per cent, even tn 
seasons whtoh are not ex- 
ceedingly dry. The ad- 
vantage derived from artl- 
flclat rain In very dry 
years can scaroely be 
estimated. 


1 f*laat, wboae botanical 
name to du> AnoetaMoo, fa 
wmettmeo called *nrbe 
Itose of Jerichat’’ No 
other plant has been cred- 
ited with so many ei- 
imordlnary qualltiss, and 
none has been of greater 
servtee to quacks and 
charlatans ovsr sinee its 
peculiarities Wers dia 


Fig. 4.-11M line od^rinUers fas ojpssatka. 
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It has been oalM "the 
resurrection plant” by f 
reason of the fact, thnV' 
When apparently doi^ and 
dry It often aHumae 
again the color of life as 
soon as lu root ia 
plunged Into water. Its 
buds swell with new life, 
the leaves of Its calyx 
open, the petals unfold, 
the flower stalk growa, 
and the full-blown flowera 
appsar as if by magic. It 
Is not, Btrictly aPsOktng, 
a rose at all; (lit« stam 
divides at the base and 
baniw tpikes of protty 


' fa jratuiBn4he plane to nprootsd by tho 
oamrjnd mm tbo son, it ta^gatlMi 


white flowera, which 
ebange Into round fruits. 

eight rods wide, are watered. The amtn forma 1Fban rlpo tbo Iflovea tall, the branohee grow hard 

esstern boundary of one water ettlp and fa sopamte(|t and dry, and told Inward oO as to form a ball, 

from the other by a dry strip eight rods wide, - - -- - - - 

which the nonwprlnUfng pipe onrylagey have travatpA >, 

All of the carriages are then placed on Ugfat-srhaabM 
tnicks and moved eight ro* weatwmrd, rotalnt^t 
their relative poattlona. This mai^ttVsr attUin 1^ , 
eastern pair of sprinkling carrtogstf the dlF«(ldrlp 
Just east of the main, the non-aprinkllttg pips. 

, riugee to the watered strip west of tbs nrnbi, jkiU ^ 

WHStern pair of iprlnkitag ( 


, , . - ithero It fa highly pris|d lee tfa 

Ail ^ fa necetsary fa to place the and fat Ifa rant 
;'ha wafay^'m!^' .aoen -tha plant to seen tg-bdgln'A; ,iWw 
'f»s,.daM;>ifaM«rta uad vm ■Wafar.'y^hi^, 
m wMfar fa.' .ynmo^. tifa .ipai^ur .hsaa' 'Pfagfati 
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rod strip of the Arid. Ths wringing to;ilfifaki.^ifa(:>v^falfaHfafa,tkf'tiilri.acDn^ 

Burned and the line of caiTlagU' fa drhwn pfattt fat IfalfaUa 

valve to valve, until thoy ysadh tfio «id Ayahim,,t#: 

from whieh .they otnrted. The rihota 'ooriifa ,’ :, ho Bfag ^fagwrinr o«pamtttl<mi':W^-'faMi ' 

tiotts reeulte In watering a bait rada, lefam. M ' - 

wide, and oa long aa the amln. Which oaQO^K'^';' 'hilfavod* ■fafat!," thu ■ ^ 

median line of the watered bstt.. The main fa „,fri#.,«n, tha .flpy 'and ’ at,' Ifaa. -JlMfai)' . df fba hlffa at 
Uken apart 'and sht^ ti rods wrirtward. agg ^ ;;l»g|gt and ^pfaw 
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fjp^ nwram jMketod bottle, eo «■• 
1 Miirtlbl ta baadUaf liquefied wees 
tb»t bott at v«7 teinpenturee, uid 
nav M Trtdoly by toOTrtMfli «nd 
otbwi. io a eomiMuUtlveljr recant loT«n> 
tten 

The dldeevflrjr that a vacuum apaee will 
prevent ^ tranamtailon ot heat from 
one bMy *o another undoubtedly Wae 
made by Dutonr and Petit, but to Prof. 
reirir betongi the credit of flret mak- 
ing a praetteal uee of thle dlaeovery. 
While m^lgattng the phyalcal proper- 
tiea ii hydcogenlam In 187S, be ueed the 
oalorhineter ehown in Fig. 1. It ie not 
stated what material the Inner veaael It 
made of. but It probably was of metal 
This tener veesel was secured In an outer 
brass oyllador, and the air between the 
twv veesels was thoroughly exhausted. 
Altboffgb this first vacuum Jacketed ves- 
sel proved very eficlent and aatlafactor|, 
stfll there is no record of any attempt 
being made to make further practical use 
of It until in 188T. when M. d'Arsonval. 
in France, used a vgcuum Jacketed ves- 
sel. apparently very similar to Ae one 
ab(^ In Fig. 1, to store liquid air, and 
published an account of his work. It Is 
probable that If. d'Araonval Waa not 
awnre of Dewar's calorimeter vesael, and 
waa en Independent Inventor of the vea- 
eal. 

TUa saetalllc vesael. while quite ef- 
ficient tor Btortng liquefied gnaee, was ill 
sdapted tor studying the properties of 
the MquMa themeelvee. By 1883, many 
of the eo^alled permanent gsaes were be- 
ing liquefied In oonildersble qu|Ktltles, 
and aeientlets were aorely in need of a 
bettor veeeel In order to properly carry 
forward Aelr reaearchea In low tempcra- 
turea. Dewar, to whom the lOlentlflc 
wmrtd owes ao much, undertook the prob- 
lem of devising a new vesael He Im- 
proved the calorimeter veaael of 1878, by 
making it entirely of glass. These new 
veaeels which came to be known as 
"Dewar flaake" have many different 
forme, but the same principle le ueed In 
all of them, that is, they are made double, 
the Inner veesel being united to the outer 
by fusing thslr necks together and the 
air between the two veseela is thoroughly 
exhanetod. The forms of veeeel moat 
frequently used are those shown In Figs. 
8, 8, and 4. The vacuum Jacketed elphon 
tube (Fig. 6) Is used for transferring 
liquid hydrogen from one vessel to an- 
other. If liquid bydnogeu, which belle ht 
-881 deg. C. or -481 deg. F., ahould be 
poured from one Vessel to another, con- 
tact wlA4he air would cause about nine- 
tenthe of H to evaporate. To Prof. Dewar 
also balsogs the credit for discovering 
that by silvering tbs facing surfaces of 
the vaotHim spaei before exhausting and 
Manpg, the elMeaoy of the veaael WM In- 
erenedd ab(-tolA. It is hard to overestt- 
mato the importance of these finrirn. tor 
tiHjr are Just as seeentlal in lesr temper- 
atwe researches A. as the regenerative 
eoetor oit fitoneBe and ttnde. * 

*^*hech waewtm jaehetod vessels of 
D«!ier^,an ebnplh abd yet an wofidertnlly 
‘itcto teaMMUi; oonsiderefi to to 
tor everyday nea. 

jfi'.veetol 'was mfied to the 
toe. eentaltto toe 
ritoto"«aB mua' great 
hiUlwto ggttto .toe 'totUh W bitolE. 

at Jtotlto. 
to.-itoW' tohtotomy •p- 
ito-'gMai toriUHA 


shape shown In Fig. 6, and added a metal manufacturers were soon found engaged 
protective casing and also placed small In making these bottles, 
pads of aabestos board between the two Many patents have been recently 
walls to relieve the strain on the neck granted on Improvements In the support- 
of the Inner bottle. The courts in this Ing devices and In the outer metal cas- 
oountry and In England have held that Ing, but no substantial additions have 





mt forma of vaenum-Jacketed vea 


Burger's patents on this bottle were llm 
ited to the supporting pad feature, and 
that there was no invention In merely 
changing the shape of the bottle or in 
adding the protective metal casing. 

Supports between the walls obviously 
make the bottle less fragile, but they de- 
crease the efllclency of the vacuum Jacket, 
for they form bridges, as It were, for the 
direct transmission of heat from one wall 
to the other. However, It was found that 
a fairly durable bottle could be made 
without using these eupporta, and. In the 
abeence of any dominating patents, many 


been made to the work of Dewar and 
Burger. 

For some unaccountable reason, those 
bottles deteriorate In time. Although 
they may be thoroughly exhausted at the 
beginning, there can be no doubt that air 
is present In the vacuum space after the 
bottle has been in use for a considerable 
period. It la practically certain that this 
does not leak In through the glass walls. 
The most plausible explanation yet ad- 
vanced is, that It Is air which was oc- 
cluded on the surface of the glass, and 
this view is apparently substantiated by 
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1 the conduct of X-ray tulN-s By heating 
the glass during exhaustion, the dur- 
r ability of the vacuum 1 h greatly Im- 

- proved. However, to future Inventors re- 

- mains the problem of finding a way for 
! removing all the residue When this is 

accomplished, wc will have probably the 
most perfect heat Insulated vessel that It 
Ih possible to make 

A Polar Type of Automobile Sleigrh 

A new type of automobile has been 
constructed by a French maker who 
calls the vehicle a "Polar automobile 
sleigh ” The accompanying photographs 
show the peculiar features which should 
make the car very useful for winter tour 
Ing, If not for Arctic exploration The 
large photograph gives a view of the 
vehicle when It Is ready for use on roads 
not burled In snow In appearance and 
In construction It does not differ essen- 
tially from an ordinary racing car. For 
traveling In deep snow a shoe or skate Is 
placed under each of the front wheels and 
clamped firmly to the wheel In the man- 
ner Illustrated by the small central photo- 
graph, and two other shoes are lowered 
on their double telescopic supports 
' which embrace the rear axle. Just Inside 
‘ of the wheels The rear shoes are low- 
ered until, by pressing on the snow, they 
* support almost the entire weight of the 
' after part of the car The rear wheels 
' are thus prevented from sinking deeply 
' Into the snow, but they graze Its surface 
and penetrate sufflclontly to continue to 
■ perform their function as driving wheels, 
as the chains with which they are 
wrapped act on the snow much as the 
paddles of a side wheel steamer act on 
the water The rear shoes are much 
longer and wider than the front shoes, 
pointed at both ends, and turned up 
slightly In front and sharply behind 
The short front shoes have sharii, high 
and decked prows which enable them to 
act as snow plows, while their rear 
ends are square and curved slightly up- 
ward. On each side of the car, a little In 
front of the rear wheels, is a pair of 
forks or claws, which can be raised or 
lowered by means of a lever, as is shown 
in the upper left-hand photograph Each 
pair can be operated Independently. 
When both pairs are depressed they act 
as brakes, while steering Is greatly fa- 
rilitated by depressing the claws on one 
side only. When the front shoes are not 
In use they are carried on the foot 
boards, as Is shown In the large photo- 
graph. 

Proposed Abrogation of the 
German-American Patent 
Treaty 

I N a cablegram from abroad, It Is In- 
timated that the German Machine 
Manufaeturers' Association has peti- 
tioned the Imperial government In an 
effort to deprive Americans of the bene- 
fit of the treaty with Germany and seek- 
ing to secure a new law regulating pat- 
ents The burden of the complaint ap- 
pears to be that the Americans have an 
advantage In that they are not re- 
quired to manufacture In Germany 
while the Germans are Now, If we con- 
sider but a moment, we will recall that 
there is a true reciprocity The Ger- 
man Is not required by the United States 
patsot laws to manufacture In the 
United States Therefore, the German 
government In waiving the requirement 
of manufacture by Americans, only ex- 
tends to Americans the same privilege 
in Germany that America extends to 
Germans In America 
In this view of the case, the complaint 



dcMW not ne^m well grounded. Ttw treAtjr 
in question securing tho rlgbts to 
Amci leans In Uermany correBpoodlng to 
ttiofli) enjoyed by Germans In America 
was fully considered by the lower liouee 
in Germany when It was up tor ap- 
proval by the Reichstag, at which time 
the tlien Minister of the Interior and 
now Imperial Chancellor of Germany, 
Vou Uethman-Hollweg, advocated the 
treaty whldi was subsequently ratified 
by the imperial government. 

In his report to Congress for 1910, Mr. 
Commissioner Moore says this "treaty 
was entered Into with the German em- 
pire. which, In its broad workings, had 
the effect of not only protecting the 
American Inventor, but the German In- 
ventor as well. That treaty has been 
construed by the Imperial court sitting 
at Leipzig, and Its provisions were up- 
held In some of the patents which had 
been declared forfeited, and they were 
ordered to be restored by the German 
I’alent Offleo" 

The decision referred to In the Com- 
missioner's report Is Ihe one In which 
the National Cash Register Company waa 
a party and by which tho patents were 
saved to the company A transfer of the 
patent was suggested by the plaintiff to 
the proceeding, and the court said, "The 
objection of tho plaintiff to the taking 
over opf the proceedings by the Ameri- 
can company Is therefore not to be con- 
sidered, and said company being now 
alone authorized to defend the patents, 
must be admitted as principal party to 
the proceedings.” The decision also 
says, “It therefore follows from tho 
agreement that the compulsory working 
provided for in the German statutes can 
find no application when the patent be- 
longs to a citizen of the United States. 
Since hts own country docs not provide 
for compulsoiy working, he Is, by vir- 
tue of his nationality, to be exempt from 
It also In Germany." 

The cablegram asserts that a repre- 
sentative of the government told the 
committee of the Reichstag that the 
passage of tho new measure before the 
Washington conference in May was re- 
garded ns absolutely necessary Apart 
from the power of tho Reichstag to en- 
act the legislation desired. It is by no 
means likely that an agreement solemnly 
entered Into only little more than two 
years ago, and which was warmly advo- 
cated by the present Imperial Chancellor 
of Germany, will be seriously affected 
by any adverse legislation at this time. 
In any event, the agreement cannot be 
abrogated before the May ('ongress con- 
venes, as Article 2 of the agreement of 
190H provides flint such agreement shall 
remain in force until the expiration of 
twelve months following the notice of 
termination given by one of the contract- 
ing parties. 

Notes for Inventors 
A Prise tor a Horseshoe. — The Ameri- 
can Society for tho Prevention of Cruelty 
to Animals has Instituted a conipelltlon, 
offering, through one of Its members, a 
prize of five hundred dollars ($G00.00) 
for the iH'Ht horseshoti oi device designed 
to prevent horses from slipping on paved 
streets: the conditionH, which constitute 
an agreement between tbe donor of the 
prise, acting through the Boclety, and 
each competitor who makes a submis- 
sion under its provisions, being as fol- 
lows; The competition Is open to all 
without restriction; the right to reject 
any or all submissions Is resowed by 
the Bocisty, and the award will be made 
by the Board of Managers of the Society 
Tho improvement may be submitted 
either by drawings, or a model, or both. 
A description should accompany each ap- 
•plication, stating, In detail, the merits 
claimed for the Invention, the matetia) 
used, or proposed to be «»«!, ta Its pon- 
strnction, and Its estimated cost; 
whether or not the Invention Is in actual 
use or has been tested, and fte ypsuita 


as to wearing duaUUmu nondllnibtf; 
qualities, and other advantsiw Such 
descriptive matter should ^ tniawrtttaB 
althouidi this is not oonpulaovT- 

Daoh sheet of drawing god each model 
and all descriptive matter must be un- 
signed, but must bear a devioe. cipher or 
emblem tor Identlfloatlon; and the eame 
devioe, cipher or emblem must be placed 
on a sealed envelope containing the com- 
petitor's name and addrees, which an-i 
velope will not be opened until the' 
award has been made. 

Drawings and models, with the accom- 
panying envelopes, must be securely | 
packed or wrapped and delivered at tho| 
offloe of the A, B. P. C. A., Madison Ave- 
nue and Twenty-sixth Btreet, New York, 
before 6 o'clock P. M. on Thursday, June 
lat, 1911. 

In making tbe award, the cost of the 
device, Its wearing qualities, and all 
other points of merit, will be taken Into 
consideration In addition to Its non-eltp-l 
ping qualities. 

The competition le In charge of a com- \ 
mlttee of which Henry Bergh, 60 Madl-i 
son Avenue, New York city, la chairman, j 

Standardising Post Office EqnIpaMnt— 

The Postmaster-General by order dated 
January 4th, 1911, and amended Feb- 
ruary 6th, 1911, has appointed a oommis- 
Sion to consider the standardising of 
post offleo furniture and equipment and 
to prepare drawings and apeclflcatlona of 
such furniture and equipment as may be 
found feasible to standardise and to aub- 
mlt the same to the Secretary of the 
Treasury and the Postmaster-General, 
with appropriate recommendations. 

The commluion Includes Charles F 
Trotter, assistant superintendent Divi- 
sion of Satartes and Allowances, Post 
Offlee Department; William H Haycock, 
supefiniendent of Delivery, Post Offlee, 
Washington, D. C.; George A. Gasman, 
assistant superintendent malls. Post 
Offlee, Chicago. 111., and William El. Block. 
Postal Savings System, Post Offlee De- 
partment, Washington, D. C. 

Inventors and manufacturers of ap- 
pliances for use In post offloes should ap- 
preciate a rather unusual opportunity, 
and thoee having improved devices 
either in the way of furniture or equip- 
ment. the latter being quits comprefaen- 
Blve, may be able to patent such Improve- 
ments and be in a way to secure a prae- 
tically unlimited market. If able to sscurs 
adoption of the improvements by the 
department. 

Patenting a Skeletma— An interesting 
patent (983,547) was recently granted to 
a resident (Cbarlee B. Fleck) of Orange, 
New Jersey, tor an anatomical skeleton, 
which Is described as specially useful in 
connection with Instruction and demon- 
stration In the study and practice of 
osteopathy The Invention is defined In 
part as an anatomical skeleton composed 
of a number of elemente and comprising 
a spinal column composed of a number 
of bones and means adapted to connect 
elastically the various elements and 
bones together, which Is quite descrip- 
tive of the Bupportlng framework we are 
all carrying around with us. Tbe patent 
describes tho Invention as relating more 
particularly to improved methods of er 
ttculatlng the several bones in such a 
manner as to simulate closely tbe Join- 
ing together of tbe bones in the living 
body. This patent emphasises tbe Im- 
liortant lessons that mechanics and In- 
ventors enn learn from the study of the 
habits and operation of various Inaeota 
and animal^ It has been said that tbe 
special construction of the water main 
having universally Jointed sections and, 
by which water was conducted below the 
river Clyde, was suggested to Watt iqr 
the peculiar construction .of the \Ml Of * 
lobster. Also that Brunei conceivad tlia 
prooesB he followed in tunneling under 
tbe Thames from observing the manner 
in which the terede' bored Its iHit- 
through wood, and many other to- 
otanoos of ttfe kind mtaht bo noted. 



Tlwss 


VwrsolMiaw 4* -AMfnMlt • 

DCaT-MOCCABIN,— garni 8. Wutffm, W4st 
Boxbory, Mass., and Haimr M. WiLtsS, ffi 
McConneU mock, Chattanooga, Teae. YkO In- 
vestion shown la the aewnpanying Utnstlhtioft 
has rct«rsnce to noocaiOna, the von psintlm- 
lar vnrpose hoiag to pieducs a BoooMla aglt- 
abis tor ohUdzea, and adapted to bo worn pver 



tho ihMs In earrUgea or cara, tor tho protec- 
ttaa at ttw olotMns at the otbvr people tnow 
land or dirt often found upon tho shoes of 
ebtidroQ. The Inventlan farther comprebonds 
a neat form of moocaaln eaatly and cheaply 
coDstmeted aad bavlnf a aoitahle form to be 
quicklir put on or teken off and easily carried 
In tbe pocket or tba shopping beg. 


gTBAINBlt.— T. H. DlMsa, and L. U Dtl,- 
ana, I.amar, Ind. Thla strainer le tor nee In 
Btraining milk directly ee the milk is milked i 
from the row and thn* preventing foreign met- 
ter, such as dandruff, hair, dust, etc., from cn- 
torlng the milk can, tho strainer being pro- 
vided with a waste pipe, through which the 
foreign matter and milk foam are dischargud 
daring milking. No opportunity la afforded for 
foreign partteies dissolving or softening, when 
they would not bo removed by a strainer, aa 
in the caw) when the milk is stralnsd at a 
later period. 

MILK TKirriNO BOTTIJB,— H. 0. TtOT, 
Ithaca, N. T. Tbe bottle allows free rei>apa 
of tbu heated air Incident to the. mixing of 
tbe milk with the testing acid, thus prevent- 
ing rising of thu eiMigalated mtik daring tho 
mixing operation, arranged to wash tho fat 
free from eedlment, hy permitting tbe addition 
of weter after tbe first wblrltng artloB of the 
(vntilfuge, and arranged to prevent dlatribu- 
tion of eedlment on the bottom of tbe bottle 
to prevent clogging of tbe graduated neck on 
emptying the bottle, and to permit its quick 
emptying. 


, , 

to Ota todpitotf 

BCAOtr-f;' '«?. 
tovsttum has to'ttoiff 

«hii» tho acbis plattom towr 

,r,«rs:tsa* 2 ?«a 

opmtlon. Bbitibsr. to so a*toM» ,fto 
tag mmawsiUto fhot no pact wto 
dair tbe ptettonu but to aa amitmAa petoaon 
for tnspeetlOB, itlo. 

llPI'ffWIlM, 

DOOR STOP J. JcHiRsoM, Fax Labs, M. l>. 

An object of this Inventor Is to ploilds a 
door stop for Ntaawbly secuHlw a done to a 
wall or the lUw, to htdd the sama to opsm 
position. For this pnrpoee use U nods of a 
gripping membex, and a trip mantber (W ve- 
leaatof the former, to grip too door when tbe 
trip member le engaged by the 4oog. 

Hoiwolseld fitimtoto 

BAD IRON n8ATBR.~-J. B. GoaUgU, Terre 
Hanto, Ind. This tovention provides a doa- 
ble faced tmn and a heater uppottlBg handta 
to permit revatsal of tba Irou; providea for 
heating the upwardly dlapooed -iRirlaes of toe 
IroO while tbe lower le twing ntlHaad to Iron- 
ing; providoa an air-cooled handle to limit 
beat traneteience from Iron to handle; aBd 
providea aa atr-eooled aupportiug member (or 
the beater within tbe bnndie. 

FLT TRAP.— H. (UVUM, New Toilc. N. Y. 
This Invention refers to traps for cetefaing 
flica and other Ineecta and toe Ufce, and has 
refereaco mon- pertlealarly to a device com- 
prialng a casing, a movable member to attract 
fliea and to carry them to a predetermined 
point, a cagf, end means for dislodging too 
fliea from the flrit-mentloned member and for 
direetiug tbein .Into tho cage. 


toaUwayn nmd Tkolr Aeesswortom 

CAR IX>OR.~.P. 3. Boor, Kankakee, 111. 
The lavenlor’e elm la to provide a freltoit car 
door adapted to ronalltnte a snitg flttlog 
cloente member for the ear and adapted to be 
releaeably held in a locked poaltton on toe 
i-ar. For this purpose, use is made of a rail, 
a tuppnriing mesne inonnted to elide on the 
rail, a door mauutad to swing on the anpport- 
ing meene, a cam on the door, and a locking 
har engaging tbe rein to rdeaeabiy bold tbe 
door In a locked poeitlon 

'HE PUTB AND BBACB.— Jwis B B. 
Counts, Manaasas, Virginia. Mr. Countv eeeka 
to provide nieans for preventing the rails 
from spreading and to so roaitcart such means 
that tbe heavier the weight or the greater ton 
force exerted on the mJIa, the more closely 
will tbo bnees fit between toe mile and their 


or (MtMral imsorost. 

HOLDUR FOB tlMBRlCLLAB. ETC.— Bssar , 

C. BNOHLSSsa, cSre of North German Lloyd, C I * 

Itroadway, N. Y. In carrying out tbe inven- 
tion Shown in tbe engravtog tho bolder is con- TIB PI-ATE AWn RBAOX. 

Btrocted wito two opposed Jews which are 
pleated end preferably coimcctpd together to 

move in naieon. Underneath toe Jews U pro- P»venttag the braces from slip- 

vldod a obute flaring flownwardly so that It <’*“•' lllnvtrated herewith ahm 

renders praetlralile toe nee of much softer 
i I wood for tics than now practicable, as well 

11 ns emaller ties, and tbelr life will be much 

U| Increased eS the spikes will rarely, If ever, 

|v have to be removed. 

I lton»fasla« to Talstotoa. 

1 VBHICLB.— Cablos BecAiAurn, and Joag P. 

I r HmuiADo, 843 West asrd street, New Ywk, N. 

8 T., and Apsrtado, 318, Merida, Yucatan, Mrz. 

8 Tmtlinlted tronblo la experienced hy the wear of 

fl pnenmetle tirra, tbelr eaiceptlMlity to pane- 

I taros and the almost constant supplying of 



HObOES FOB uatBhWJAS, I 


DBVIOX M» RltoltolRO liaOOR OB gdlL 


Will guide the eta* of ton toUhrolla or otber <» PW«rvs tbs oWsc^. for 

stick flirectly between the jSWs. IrNspoctlve ^ 1* Oonstnietod. W thM tovun- 

of the toteless tnawset to wHUffi toe artWe la «on shown hawwlth a vsMcte Is.inHNMdBifl hav- 
itttMdutod. PfuietoWy suapahiM *»" ^ *"* ““** af tobto*; ga« 

bolder ta a banger hnvtog i .lhw bmw Maged hOvptod to wlthiitoiltl ha(« uagge, anfi to ••■tot 
toaniio and adagted to sitonsto a hortsontal a mwliion tor that jbortlto to tos 

pMtioa to be feMed ewttoai (ha banger, sod a oRoa whtsh th* ,op«totot Mto, AVhltoto 

drip pan sestefl to toes itog base. > tovlee h toMUtoto tot too Itouw m ghat 

Otos. TMs tovatotolh toWtaa''to M>|imtoie«ta; ^ W tis tog . 

ta amslgsmatoNi used' to’ *xtMtttog atohlgh;' , ' 

ttonati .froth their, pres, wlto, iqaAhO i/t, ' vto m **-^*-- awe to ■ 

pfwent'tnatertol which, will npl gut tototinh.. .he , &BKaa'ig'4&, aBLiUB!raJ5Bae .m- 





(1243ri) Q. W M uki: It la daatred 
10 pump water over ii Mil anout niH) feet lil«l> 
to an outlet 14 feet lower than the top ot the 
hill. Ih anything gained, except a allgbtl.T 
ahortcr length ciC pipe, by making a ditch 14 
feet deep, au that the Inat part of the pipe la 
level, Inatcad of gtilng over the top of the hlUt 
T1i« water la to he pumped tlirongh a IS-loeb 
pipe at the rate of l,hOO galloni a minute. I 
auppoae there la vome good reaaon Why bgl- 
looua do not carry aa part of their ballaat com 
prraaed gaa to replace loaoea. What la that 
gtiod reaaon? A If you lay the pipe over the 
bill above grade, the upper portion will be a 
alphoii, and w|U collecl air at the top of the 
head, where It Btuat be removed' from tlmo t« 
time to get the beneflt of the atphon lUt 
Whenever air coHceta in the bend thd brenka 
ttw atphon vacuum, jour pnmp wttl hnve to 
lift the extra fourteen feet UW you ever 
tittok of the weight of the ateel tube oMtalnbig 
dne propdaed reaerve of eompreaaed gaa for 
'tbe ^Ubon. Thla would be faui, there would 
ha much tlak of ttiMWng property or deetroybig 
m #ua hM *t«M the tMt Of ttaiw. 


Trucks Do Not Disturb 
Present Conditions 

T he motor truck docs not disturb your 
present business conditions — it is the 
most adaptable factor in your business. 
Trucks like the White do not even dis- 
turb the team-driver, because owing to the 
simplicity and ease of handling, any man 
intdligent enough to be a good team-driver 
will make a successful motor-driver in a 
week, hained by our instructors. White 
Trucks fit into your organi2ation without 
friction— without disturbing any of your 
favorite plans. White Trucks reduce the 
cost of your cartage, or extend the field of 
your operation, or both— because each 
truck replaces two, , three or four teams, 
according to its capacity. 

White Trucks 
Superbly' Built 

T he best materials that science has 
evolved, including the latest improve- 
ments in steel alloys, and the heat-treat- 
ment of them, are used in the White 
Trucks. No factory in the world is better 
equipped to build than the White, nor has 
a larger experience in manufacturing. Of 
course, all the superb building in the world 
would not produce such a splendid truck 
as the White unless the design were right 
But the White engine is well designed, 
representing the latest thought of the 
world’s foremost designers. Its sim- 
plicity speaks for itsdf, and as in all me- 
chanics, the simplest is best The long- 
stroke engine secures all the power in the 
gasoline and every White Truck is a silent 
witness to its tremendous power. Whether 
you can use one truck or a dozen, let us 
send you a solution of your problem. 

Lxt u( Mnd you a catalogu* of our trucks with a list 
of tha ownara in your territory, and the teetlmonials 
of Boma of tha largest truck users fn the world. 


Th« White 


Company 


838 EAST 79th STREET. CLEVELAND 
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Four Great Achievements 



“It Cannot Qrow 01d“ 


lar and Nut has solved thsPreblsmt 
tl other Bocyelopaadlas out or data! 


1. mill Umi iwl IfaOn Pwtoi 

Siw tMMM'tlWIMItBnirtieW. 

Z nm adff d Utm 


4. — ■ M— Iinlff-f*-*- 


I. OOWURMlt Mid 


iaufr N«w Ileterenoe Work obtainable, beraune thl« 
Wonderful Device enablea the fubliiihera to kaep 
Nrlwni'a alwajm n» to data. 

2. Naben'a MalntatM PonuMat Editoftal_Slalh 

In New York. EdlnburkhandMonttoal. TheBdltoT' 
in-C’liief I* John II. Fliilev. l.L. U.. Preeldent of the 
Colleco of the City of Now York: Uie Canadian 
Kditor 1» William Petaraon, M. D., C. U. Q., PrlnrU 
nal of MKlill Univeralty, Montreal C anada, and the 
European Killtar la Oooive baudeman, M. A., Kdln- 
burfch, Sent land. Thua, Ttoee Croat Bdltorlal Staffii, 

PAGES ate auppUed every year, to that thbi areat 
workiiover becmea old-ltwIllAhraya bethel atoet 

S. NeUoa'a I taeeareh Bimaa for S pa el al farfae- 
aatliaa— only Inititutlon of ita kind anywhere— 1« 


1^ REAP THIS LETTER 


TaoMoa Ncuoir fc Son. 

Cnllmui- raurdevlaeofalnoae-leafToli^to 
which addltlona may be eonatantly made m that tte 
work ahall be kept ap-todate, la vanlana, r«IBa(1i~ 
able, and valuablo feature which ahourd ooam^ 
the encyclopaedia to readere who have hltbtfto 
been donmed to auflbrthe inoonvenlenuuofltndlnc 
their en^loj^iodlu 

Very truly youre. 


4. NaWa Baatrtlial MadaU and Maaihtoa havi 
Iwn Imported eapeeially for thU work, to llluatrah 
aiich Hbwirbinkly intereatlnc eubjecta aa the Humai 
Uady. the Automobllo, the Yorlrine.atc, Na otto 
Hcfbrriiie Work baa a^vtanpliahed tnla. 


NELSON’S PEEPCTUAL LOOSEdJEAF ENCY. 
CLOPAEOIA CONTAINS MORS THAN 70,000 
SUBJBCTS-TRSATBtC OVER l^OOOdMO TOPICS 
~JAtO RiJUSTRATRMIS-SOO MAPS. 


Back artkla la Natoa'a la clear, eonclae In treatment, and embodlca the mlta ^ the e^„taiwt | 
acholarahip and roaearch Por examplea, aeeartirloe on Andea Tunnel and Rallwy: BafM lUllamy; 
Buy Soouta ; Cooeervation. niid the CooMirvatlon Aasoolatiana ; Flyinc Mnrhinea : Plrcpmoftaiaiitmctton ; 
PiKxla; Induatrlal Fatocatioii; Inland Waterway ; Motor Boata and Motor Care -, ranamaCanaKoonatrurllve 1 
work, eoiicrcto plana, etc ) : Portugal ■» a Republic : Submarinaa and SuhmeralMea ; and hundradt of othan 
not to he found in any other Encyclopaedia. 

17V/'U A SI/'F Nalaen'a Parpalual Laoaa-Laaf Bneyelopaadla tuia ao pet aat of data the old- 
CJLl.ft A raial* fiiahloaed, regularly bound encvclopa«fiaa. that wo arc oonatantly receiving 
magma^aag-aaeNMi requeata tor an allowance on old encycleiiaedlaa to apply aa part payment on 
ffalaoa'a, I.lat ahowlng then alloarancea will be aeiit on requeat. 


EXCHANGE! 


day for tlie FREE loeae-lenf por^io 
ifiinnation, tocalrolle endoranamt loth 
n'a Loaae-Leaf Reference Syatam. Oi 
vho appreciate a bargain. 


n Nature Study, partlcuiara of the Baraaa of Reaearch 


THOMAS NELSON & SONS, ^ 381-3(5 Foardi Are., New Tork 

FeendwHaEd toer ^lTM OVER IQO YEARS IN BUSINESS E we Mito iaAto FetAMM 


q A HOME-MADE 100-MILE WIRELESS TELEGRAPH SETl 


HOW TO OPEN SOO LETTERS IN 11 MINIJTES 

Vh Slm0kt Ldhr Ownardoai it— a toiaaBd lain lavar— eaaael Uan 




The electric vehicle Is Inlliiltely more simple to 
take care of aod to eperate and far leaa caqpimistve 
to maintain than a gasoline car— and 

The Edison 
Storage Battery 

hasnuMie It an absolutely practlA^d car that wlB 
go anyudiere that a gaaoUae car will go. 

Wluthnr you are oonsidering a out Rdwon Storaw Battary <Kiui{»umt. 
pleasnn rohlcle or a eommercioJ car. The Ediiioa hag griron tho electric 

do not make your decision until you rohicle at fe<»f JouiU lb fimmr mmnfi 
have (tone into tbe Boliieet of “eleo. '»•' ^ . 

tries thorongh^. , *>»» *®t detailed Infonastlon on tbo 

DonotOonsUer Storage Battwy fMd la wUcIi y« 

either pleasure or oommeicUl, with- are intercat^ , , 

EStsoM Sloras* •attMT CBto id LaiwaMc Ave.. Sraas** MvS. 


f f,4,i 'S^ilMliM 

wSlSwSS® 

Bottea from tho ROfWRl .Tbwf 
Hfhtoa by tboto itlpd 
«nth. Tho 

BbovB tB tho mihitt»t|iiB v 

tho BBStUtott NRtlonAl IblOt 

Ken tho oetllBtB «»« tvewy wm 4^j 

doeontioBB, mM Uw mXHt bi* VMfcb 

snti down to the wHhUBtiac, VtiMk . b 

morMo. 

la the homo wo |«|tontly wmnt IMiht 
ilsht only oTor « smsU tpom meh bs tho 
dlntog toblo. tbo dMastBE tsblo or tho 
, resdloE ohair, while B very low iatiailty 
Bofflew Is other partb of the room. IByoB 
I when a whole room U to bo Udht^ h 
. coiy, reatful inomlnatloit la more easily 
ohtalnod by a number of small lattipe 
^ than by a single larte one, and ufloainy 
' It iB nroforablo to avoid glare by 
Bhadm rather tbay by Indirect HghtlttE* 
In some easee, howevor, as tor Instance 
when the number of outlets lo limited, It 
I may be advlaabla to use a slngio targe 
btgh-MBclenoy lamp In an Indlroet U|Sh 
: log fixture near the center of the room. 
It the oelUnga and walla are lim>t odlored 
and a good reileetor la used, one.lOtLwaitt 
lamp will light a room fifteen feet Bfivare 
or emaller fairly well; If more Outtota 
are sTallable a atltl mora attractive ef- 
fect la obtained by nelng a aOmewhot 
smaller lamp for the Indirect fixtnre. SOP- 
plementtng It with one or two smBll dll- 
i reet lights. 

While most of us have a predlteotiOB 
for the shaded direct lamp, Illumination 
la after all. largely a matter of taste, 
and it must be admitted that most obgrio- 
1ns reaulta can be obtained by Indirect 
llghtlnf In the home. Light walla are 
by no means Indispensable; for example, 
la toe living room shown, which Is IB 
X8S feet, the walls and hangings are 
dark green, yet the two-Ugtat fixture gives 
an llluminatiim by which fine print can 
be read with perfect ease. The dining 
room given la an extreme case In that 
an toe flnlahlng except toe panels of the 
oeilins le very dark. Even her* tour M- 
watt lamps are aulBolant tor a room IB 
X 20 feet 

In the second living room ehown, 
which Is 15X23 feet, tbe bowl fixture 
contains six 40-watt lamps, arranged so 
: that either two, four, or all six may be 
I used. 

In efficiency tndlreot-flxturee lighting 
1 can he made to excel either toe cove or 
; the '’direct-indirect," and while It le 
necessarily less eflioient. In the en 
glneer’R sense of the word, than well- 
planned direct lighting, the power con- 
sumption Is by no means exceaslva As 
an example, the new building of the 
Portland (Oregon) Railway, Light and 
Power Oo., where the eellings are Ivory 
and the walla a light tan, Is satlsfaotorlly 
lighted throughout with this system with 
an expenditure of 1.1 to 2.5 watts per 
square foot, which would be a rather 
moderate allowanoe for a building of 
this sort If lighted directly with good 
carbon lamps. 

In tbe Hamilton National Bank tbe In- 
direct system la not, merely more satis- 
factory, but actually ueos 80 per cent leas 
power than tbe former direct lastaUatlon. 

In oonclUBlon It may be lald that the 
problems of llInmlnatlBg oagineorlag are 
. far from solution, and opinions differ 
widely as to too relative merits of vari- 
ous plans and devloee. It would bo pre- 
mature to aaslgn to indirect lighting a 
definite rank, but It Is .cmtalnly worthy 
of sertouB ooosldsrhtion for Its artlatle 
poBSiblUttsa and aa a long stop forward 
In the movement toward tbe ooBsarrstton 
of oyeslght 

Good Oopl anift Poor 

(OonUmMS tom IMS* Sn.) 

der too oondltlon that if tho eoal deliv- 
ered Is above too stlhdaid, tho seller of 
tbe coal recelvse a premlnm, and If be- 
low tho standard, the aetler of toe ooal 
pays a penalty, la praportlon. 

In some oaeea the etaodard la baaed 
upon the number of heat .mvitb alone; In 
other cases upon the heat unite and the 
percentage of ash; tnatill Other oaeee the 
heat unite, pementaie of seh. volRtUe 
matter, eulphur and ineietnto ate Stt ohfin 
sMered. A deafnllle'* tMdeasy ig 
.almpittyiiiff tbe a0^tliihv,hwt«g 
open toe heat tndV^hhhw, 
that tt- the • ssIMk 
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bedlr u& Iwyoad rcawmebte romodr, the 
oonb-Bot ifitl tM caaeoM. 

Ttwr* ere eertala diBctatles In the way 
that retard the gesorai adoption of aocb 
a epeoifloatloe In the purehaie of coat. 
The moat aerioua of theae dlfflouitlea is 
the oollactlon of a fair aample of the 
eoat to be analyaed. Thla la eapeclaUy 
true where the aample muat be collected 
from coal already loaded In cara, on board 
ahlpa, or atored In large bins. In theee 
and In other oaaes the collection of a 
fair eample la more dUBcult than the 
making of an accurate analysis; but It lal 
alao Important that in the work of the 
chemist only otandard equipment and 
standard method! ahould be uaed—^md by 
experienced chemists. 

In endeavoring to predict from _ 
chemical analyals (Btu.'a) the efflclency 
with which a given coal will bum In 
the furnace, the greatest factor of uncer- 
tainty la the behavior of the ash; 
whether or not It will melt and form a 
alag on the grate bare. Another factor 
of uncertainty le the behavior of the ooal 
Itself; whether It will cake on the upper 
surface in burning sufflciently to inter- 1 
fere with the draft (and the eomhus- 
tiOB). 

When our knowledge concerning thla, 
and other leas Important mattcra Is ad-l 
vanced aufBolently, Instead of purchasing 
coal as wo now do at a given price per 
ton, we will be able to purchase It on the 
baala of a given price per one thousand 
heat units. 


Hcatiiiff th« Home 

(fimUnutti from poo* «#.) 
pense and Insure ' anooeoaful operation. 
Consider the climate of the locality, the 
temperature, whether mild or extremely 
cold, the location of the houaa, whether 
detoohed or In an exposed poaltlon, the 
•lae and height of the chimney, the 
height of the cellar celling, the amount 
of glsM or window exposure. Allow- 
ancea should be made for loosely fitting 
wlndowa, etc. Tinally consider the fuel 
at band. Tabutats thaae details and sub- 
mit them to the heater manufacturer. If 
It la a amall compact house of one or two 
Stories (any climate) the hot air furnace 
win provide ample beat and prove aatla- 
factorlly economical and lowest In coat 
of Inotalllng. It has much to commend 
It for this claee of heating. It la simple 
with practically nothing to go wrong, 
and the repairs are low In cost and 
readily made. See to It that all pipes 
leading fram furnace are sharply slanted 
upward. Do not allow square end elbowa 
to be need. Sharp corners or bends in 
warm-sir pipes nentrallae to some extent 
the natural active tendency of warm air 
to rise and circulate. If the house is' 
long and narrow place the heater as In-j 
dlosted, thus permitting all pipes to be 
given a sharp upward rise. (See Figs. 
S and 4.) If the celling Is low set the 
fnmsce In s pit to necessary depth 
give upward slant to all pipes ss they 
leave the furnace. Fit a baffle plate as 
shown In Fig. 3 to extend Into fnraace. 
It will cause the air to be distributed 
over a greater section of the furnace 
beating lurfaces. As now generally In- 
suited, fresh air passes to the upper 
heating drum, up one side of the furnace 
in a compact thick body, thna only Its 
outer skin Is warmed. This baffle plate 
win increase the efflclency of this style] 
of heater. 

The heating requirements of e^ 
style and else of house are readily met] 
by steam and hot water syatemi. There 
art three distinct methods of applying 
steam and hot water beat to the home. 
These sre known as the direct-heating 
method, direct-lndireet-hestlng method, 
and the Indlrect-haatlng method. 

The direct method used with steam or 
hot water is the least oofflplloated, Is! 
positive In action, and Is very efflolent 
It Is lowest In oost of ittstallatlon and 
In mtat other respects most desirable. 
This method Is very easily installed, and 
there la less heat loss in tranamiasioo 
with this ayatem. Radiators are placed 
dlreotty In rooms to bs.hsstsd, and no 
dlrset fresh air supply Is TufuUffled. It 
Is tmportsnt, howevtf, sh previonsly 
stated, that a fresh air rsininting ven- 
tttotor hs provided tor eheti room. The 
ma of spMs oeonplsd hy nldtotors and 
dto sdtoeUs of oonnseted yMtOatoni is 
iMiaMp «»topsiMgtsd for h# toe many 
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Get Action 

speed pictures — pictures of the ninety 
mile auto, the running horse, birds on the 
wing, the limited express, snap-shots on 
cloudy days and even indoors — all these are 
in the every day work of the new Speed 
Kodak — the camera that meets the most 
exacting conditions, yet retains the Kodak 
convenience. 

No. Speed Kodak 

For X 4^ Pictures. 



and for t 
Kodak Anaatlgmat lent /. 6.}. 
Loada la darligbt with Kodak yilm 
Cattrldgas aod can be earriao In an 
ordinary top-coat pocket, i 


Price, $60.00. 


EASTMAN KODAK COMPANY, 

at ihM ROCHESTER, N. Y.. Ths Kodak City. 
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MR. HANDY-MAN’S WORK-BENCH 


PARKER’S PRESSED METAL CLAMP 
RepUcei the aniiqueled. cumberMune, wood clamp. For mackonici, n 
chinuu, wood-worken. Mo^ in 2 ^ in., 3 in., 3<^ in. aim. Pncei, 25c, 


OOAT’r BUY GASOUNE ENGB/ES 

■MpM* **yi»g SMOrglt IWMtSMIV," a two-cylinder muollne. kcroiione or alcohol 
en(liie,iuperler to any one-cylinder onalne; revoiutlanUinr power. Itii welcht and bulk ore half that of 
elaalecyllnfler enalne., with preater durabllltr. Coat. I-eiu to Buy— Lan to Run Uulckly. eaally atarteil 
Vibration practically ororcomo. Clieaply mouated on any wa«on. It laacombinnlinn imrtable atationary 
or traction envlne. SKNU KOR rATALOGlTR. rwg TUmJt IMMOF OO., 417 Wmt ISOi Otroot, 
THIS IS OUR FIbTV ..SIXTH YEAR 


Ike Addtef MicUm tiuit AiiliMglkrilF Pnmb 

Oparaiiag a criiWa an aaay with otha addaw 
Often Ike M ia jermled in ifan ait, or a aumber of itoM 
I baaa aabauRed— w a whole 
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The only healthful heat for Homea, Sdraoli, Chiirdiet, ii a Mieolifio mediod of 
drivmg^efA ofr that hu been properiy wanned, into evoy room. 

Kelsey '^air** Generators 

In (ingle or battery form, in naall houtea or large retidencet, ngrply a 
complete change of air 5 timet an hour. Phyuciant and (cientific men ooadeont 
hearing tyitemt. Hke Steam or Hot Water with Radiaton in living woms, whidr 
provide no fresh air but reheat the tame foul air. 

The KELSEY Generator warms freih air and makes it rise fast in separate 
currents up through ZIG-ZAG heat tubes that surround die fire. Each ZIG* 
21AG tube has 8 square feet of heating surface. No other type of heater has 
such capacity. Thai means fuel economy. 

For large Residences, Churches, Schools, the KELSEY Mechanical {Faril Sys- 
tem gives ideal results. They have been installed in many school buildings, and are 
meeting requirements of the law by supplying 30 cubic feet of properly warmed 
air per minute for each occupant. The Kelsey is heating many residences of 50 
or more rooms. 

40, M KELSEYS HAVE BEEN INSTALLED BY PEOPLE WHO INVESY1CATE0 
If you are of a scientific or careful mind you should write for 
descriptive catalog No. I and book of opinioas, showing 
well known residences and public buildings heated by the 
Kelsey. There is a dealer in your locality who knows how 
to install the Kelsey and favors it. Wnte for his name. 

KELSEY HEATING COMPANY 

Main Office: 82 E. Fayette StMet, SYRACUSE, N. Y. 

NEW YORK; 156 Sth Ave. CHlCAGOt 608 Lake Street 
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Ever Ready 

Safely Razor 
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BABBITT ftlETALA-SlX IMPORTANT 
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AU the Speed 
YouiXtre 



TiwIl.B.Bletevayele wlU toveiQpellthiW*^ 
Mur nerve wUl leS you 

coiutruetlun luvUee IL e. oonBaence. X( h tte 
only American m'rtoroycle wlib en.mnnsenier 
hmfceSSidwcoene r afalt*. .ne w Hwcfcge^^ 



Plastering Without Lsadi 


Tns-Cea Plaeter lead 

bmsh. ' ‘ 

iwtly 


denppmof 

ind pennaiMBt bood to iL- 

h lelhing and furring on eoaenia, bridt, tile Mid 
sseepm wane -en abidute «lop to dampoeM and moiMre, prareiiriaaskaB- 
ina 4 rf asts rs d wdb. Tell in about tout building work. Ws aSiri 
Y ? e»tls(i Chmm ie ml Booklet end ihuiled ecggesriomfraa. 

TpOSSfiO CONCRETE STEEL COMPANY, 

402 T^wmasij C syr^ BuIMiiig. DafsMl, MUk. 


home hwtlnc requirements and It war; 
genemUy ImitalleiL 

The dlreot'lndlreot nretlmi 
or hot water MOomplUdMa the iMa* #>1 
•ttlt «a the indlrert nrilaili wtiB — 

ed with Bome IndapdadeBt fdlm 

tilntion. With the dtrwMnddMiR 
mt. 8) YreSh air la tsUw tfaranlb 
wall from out doora. «t hottM «ll 
radiaton, and la heated hr pi ' 
through the ndlatora ittto the 

Individual regulation of tentperiitane 
In each room can- be had hy a oonmlilettt 
damper, arranged to eut off Outalde «lr 
and permit circulation In the rOoln. 

Fresh air elroulatlott to readily Boeuwd 
with thlB ayttem, the loss of apace oc- 
cupied by the radiators and the tnereaaed 
operating cost being the sole dlaadvan* 
The dlreot-tndlrect ayatem re- 
qulrea about forty per cent more radtot- 
ing eurtaces than the direct ayatem, 
though leaa than the indirect eyatein. 

In the Indirect method (Ftg. 6) need 
with ateam or hot water the radlstoraj 
are placed In a box, ooittpartBMBt dr 
email room— In the cellar or any con- 
venient place, bdow the room to be heat- 
ed. Freeh air from outdoors «aten and' 
panea through radlatora— being heaM 
before reaching the room. TUa ayatmu 
of beating to more expenain In opera- 
tion than the direct or directdndireet 
ayatem. Where space la at a premtnm 
and a good ciroulatlon of air la aaeantiSI 
this ayatem la unaurpaaaed. Rowevsr, 
greatly inereaaed boiler and radiating: 
aurtooea are neoesaary where thia ayatem 
to used, to Insure the dedired tempera- 
ture. 

Heating by electricity ia the moat at- 
tractive heating method yet devtoad, but 
unfortunately the coat of eleotrloity la 
as yet too high for general use. Its ooa-' 
venience for chilly days— when a funume 
lire to not warranted— la, when one taker 
into account its eleanllneaa, the moat val- 
uable addition to any heatlpg system. In 
very mild elimatea, no doubt electricity 
be used advantageously, partlcnlap- 
ly where cool nighta prevail and th* days 
are unuaually warm. 

Of the above dearribed methods of ap-j 
plying beat, It will be found that steam 
gives the best reanits, particularly in cold 
climates and where diflicult piping con- 
ditions prevail. Tests made by authori- 
ties of both ateam and hot water beating] 
syatema under identical conditlooa ahow 
conaiderable aaving in favor of the econ- 
omy of ateam heating aystems. However, 
the queetlon la still debated to some ex- 
tent and iiomibly where certain condi- 
tions of piping or mild climates are met 
hot water might prove as economical as 
■team. 

The alight pressure at which steam la 
used in home heating plant# eaally over- 
comes many conditions that are often 
fatal stumbling btocks to the aucceaafulj 
operation of hot water aystems. Abrupt 
bends, numerous dltteult turns often] 
necessary to place radiators in desired 
positions, impede water circulation, but 
do not appreciably affpet the travel of 
ateam under the pressure generated In] 
home heating plants. ^The uae of ateam 
with the direct method of beating re- 
quires only alngle lines of vertical piping ] 
above the cellar connecting the boiler 
direct with the radiators placed In the 
rooms. 

Tt la the’ moat simple ayatem, 
top floor or attic piping or flttinga are 
required with ateam, aa to the oaae with 
hot water ayatoma. Hot water n«td In 
the direct heating method require! radla- 
tore with about fifty per cent more radi- 
ating surface than to required for atomn. 

Inereaaed boiler heating capacity to 
aiao neceaaary to heat a room of stated^ 
else to the same temperature aa with 
steam. With the direct method, the 
added apace occupied by the increase In 
alse of radiators with hot water la aitaat, 
In tha opinion of matly, by the eranaaM 
of the beat and alight attention required. 
The fact that hot water radiators retain 
some warmth over night, avm though 
drafts «re out oft, partlenlarly com- 
mends tt, aa the house never becomea 
entirely chilled. This conveBlenoe to] 
greatly in Ita favor. . 

In the use of fnela We must he aov- 
eraad* by the supply at hand, and It is | 
wall to keep this 1« xMaid When purohaa-, 
iqg. If It to deslradl to) burn aott oqati 
[ft towr grate anrtadli to> 
to the bsMtiad dfktt tv Wd^, of thoi 
tat«er Is alMl 

’lof m, ’itosf M 
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tt li aot yrt low «aoush 

td fill ilvOdiMed bf •«ulliin« 

•Hi ftoklMIe for bott* bwtinf, 

wbilk tt bifo fMlOr prom tt« wonony 
ov«r «IM« Iw for flO^i. Gu 1« 
more oot^MWlent ui4 hw proves tbst 
len llOM of anst Juloee tskeo piece with 
«M noiOttam G»s wltb ooeL The lowei^ 
log of the price «t guoltoe cs4 sepbtba 
which 1« preHloted shosid sikbe heph' 
the CM cviUleble tor peserel fuel 
esd prove » boos to the men with e tui^ 
sece, to ettesd. 

Oitp CM wlU. of eonree, .remeln eo^ 
prcine In city end neerby dietrtetg for 
eoOfclM, when economy le eoneldered, 
hut eleetriolty le repldly extondlnf Ite 
" *1 In the kltohen by developmeat of 


. i of current 

Here ere e few heetlnc fecte to remem- 
ber; Ifioodeii buUdtngi properly built 
ces be beetod with no more expenditure 
of best then e brick bulldlBC. In eelect- 
lac c holler, beer In mind that force 
water p eioe c ee ere re«ulred. They ere 
aeoeenry to permit the rspld eecepe 
thronch the water of the steem clobulee. 
A oerinia m en ut e ctu rer provtdee 

beetore with demper reculetlnc 

phreiM ttaheo below water line. Thle Im- 
provable anvee ezpenae and tronble,, 
and taeorea peoltlTe action. Be aure to 
place eeme cood make of automatic air 
valvea la your radtatora. Cheapnew la 
ooatly. See to It that the elae df ebtmney 
flta your fomaoe or can be made to lit 
Conealt tiie manufacturer m to the 
proper chimney alxei. Do not permit the 
Cue pipe front the furnace to extend 
beyond foe chimney wall Into the air 
ipaoe. puthniforly In case of hot water 
It le adbeeated that pipea be put In boxes 
reoeioed In foe wall. This preventa, In 
caae of teakaca. any damace to the houae 
proper, flome additional elBcleaoy 
calncd by bavtnc atoam pipes paaal 
tbroufh raoniB. though they are un- 
sightly. In painting radlatora remember 
that both color and aurfaec produced 
directly aCeet the radiating capacity 
Dark paint and rough surfaces are moat 
effective conductors of heat. Gloaay 
bright paint or sliver Itnleh (smooth) 
ruu down radiating ability, while enamel 
i« most wasteful, producing the poorest 
radiating surface. 

Trouble Chart.— Hammering in radi- 
ators and piping la due to a vacuum 
cBumd by water accumulating to such an 
extent M to quickly condense some of 
the steam. To cure It raise the radiator 
on the side opposite the Inlet pipe with 
small block of wood. Cold radlatora are 
due to air blocking, and In case of hot 
water system to steam clogged or Im- 
properly adjusted valves Air should be 
released occasionally with the key pro- 
vided with hot water syatema, unless fit- 
ted with automatic valves. In the steam 
system, clean out the valve and unscrew | 
the valve aeat until the atoun eecapes 
rapidly. Permit the flow to continue for 
a minute or two, then eorew down the 
valve Beat nntll the steam Is Just cut off. 


UuiHfo Qf TVpday 

(OMtiiMMd from peps S70 ) 
she may laageot it by daylight, alnoe the 
anunut of'u^lght that penetrates into 
the store, or the artMelal lighting, does 
not satisfy the eye when It oomee to 
deciding on the color and texture of the 
prospective purotaaee. The UJ^ographer 
and color type engraver Is enabled to 
guard againet falet vetoes that would 
throw hie work out of true and also tol 
Ittofohee hie production on dark dSys or 
to odbBPfoto “rush wbrh" by virtually 
streiifoifog out foe' daylight hours. The 
portrrit imtntor and the photogrspher, 
who find the light falllag them in the 
foU smlaff of their work, mgy by Its aid 
keait itt went indefitiftely or may take 
It hp Whenever foe insplrstion comes— 
At two o'elMk In the morning if 
n Mefo w y/ Tbe sppUanee ebould be a 
1 to the tentll* manataeturer. the 
* f. .fob •rhff-'debfor, etc., gli bf 
l a toOto eonhtoat and riob- 
ostor.’thhiei; 


The most efficient tungsten Inoandefo^., 
cent lamps of the General Blectric^ 
Company coneume 1 to 1.2S watte per 
horlaontal candle power— a very low fig- 
ure compared with the 8U to M watu 
per candle of the graphitlsed carbon 
lamp. The effectiveness of all electric 
light sources Is increased by the Intelli- 
gent application of certain new shades 
and refleotoTB tor distributing tbe light. 
Which throw the light In any desired 
direction by the reflective and refractive 
effect of a set of prisms formed In the 
surface of the glaaa, and. radial wave 
reflectors, which increase the efficiency 
for street lighting by scattering the light 
over a large area. 

One drawback of tungsten lamps hith- 
erto has been the fragility of the fila- 
ments of lamps for ordlury voltages. 
The dravm wire filament now coming 
Into use— made available by a process de-' 
veloped at the laboratory of the National 
Blectrlc Lamp Association— and im- 
proved methods of anchoring tbe filament 
mark the highest developmeat of this 
Hiditlng unit. They permit the coaatruo- 
tlott of a high-voltage lamp which com- 
pares favorably as regards the robust- 
ness of the filament with the most ap- 
proved type of carbon lamp. 

The quarts lamp, developed by Kuech, 
Bussmann, and others In Germany, it a 
mercury vapor lamp having a quarts 
tube, which pcrmiu tbe light to be op- 
erated at a high temperature (6,000 or 
6,000 deg. C ) and therefore with high 
efficiency. The apeclflc consumption la 
given aa 0.26 watt per candle, and the 
life as S,000 to 6,000 hourt, depending, 
on the current density employed As in 
the caae of other mercury vapor lamps, 
the lamp mechanism serves only for 
starting the are, and Is therefore very 
simple and little subject to wear and 
derangement. The quarts lamp was In- 
troduced for street lighting In Parle last 
summer, notwithstanding the fragility of| 
the quartz tubes and the supposed neces- 
sity of cutting off tbe ultra-violet rays 
emitted by the mercury arc and which 
paas readily through the quartz tuba. 

Among new electric lamps which have 
not aa yet been put Into commercial use 
la an arc lamp having a negative elec- 
trode of titanium carbide placed below | 
a non-wasting copper positive electrode, 
and giving a light which Is almost pure 
white. Dr Charles P fiteinmeU has 
recently patented an arc lamp having one 
electrode of mercury and one of alumi- 
nium. An Incandescent lamp, utilising a 
highly refractory filament which Is so 
slowly oxidized that It can burn for a| 
considerable number of hours without a 
vacuum globe, was announced a few 
years ago by Its American Inventors. 
Messrs. Parker and Clarke. The specific 
resistance of the filament, which consist- 
ed of a carbon base with a silicon coat-| 
ing. was stated to be about fifty times 
that of an ordinary carbon filament and 
several hundred times that of the tung- 
sten lamp, and its hardness Is claimed 

I be BO great that it would scratch glass 

But If electrical methods of lighting | 
have made great stridee, progress has 
not been wanting in the field of other] 
lllumlnants. 

Tbe light of the tungsten lamp has 
recently sheen paralleled In gaa lighting 
by the Introduction of a new mantle 
which replaces the dead whiteness for- 
merly charactoristlc of the Incandescent 
gas mantle-by a light of amber tone. The 
amber light mantle Is a structure of 
modified chemical composition differing 
from the ordinary thorium-cerium for- 
mula and giving a warmer, more mellow 
light wblch matches up with that of tbe 
tungsten filament For the base fabric, 
the highest grade and most enduring 
ramie fiber must be utilized, as this fiber 
only gives a mantle of permanent color- j 
value and candle-power and of sufficient 
mechanical strength Small sizes of In- 
verted lamps and mantles (20 to 40 oan- 
dlc-power) are now made which will go 
far towisrd popularising this new ligbt In 
competition with electricity, and to es- 
tablish gas— from time Immamorlal the 
great home lltumlnanb— more firmly than 
ever for general lighting purposes. By 
the aid of these small units, and tbe new 
pilot-light pneumatic and electric die- 
taatMatrol |h switches, all ot the out-| 
tets of the ordinary three-burner or four- 
uiw can be operated to advoa- 
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luce, RtrtnR a more ttametttoM eSeet 
and better dietributloa of Ulnmisation 
than Is poaaible from a einfle ordtaiary- 
slaed burner, HlRh-proeeure Raa for 
street Hgfatlnf with Iheanddeoent man- 
tles has, bad satlsfaetory mipUeatlon in 
Surope, " notably in Berlin. Inverted 
mantlei[(| are employed, with apeelal pre- 
caut'lona to secure reliability. Vor in- 
stance, the burner, mixing chamber and 
top of the lamp have to be untHWally 
maeslve la order to avoid overheating 
from their expoeure to the burned fas; 
and the else of the mixing chamber and 
design of the chimney has to be such as 
would Insure the best eonditlons with 
the required consumption of gas (600 to 
l.SOO liters), and make the lamp wind- 
proof. It was found advantageoua to 
employ two mantlea on the burner, one 
ilncloelng the other; the light from the 
Inner one passing through the meshes 
of the outer one and the combined light 
emission being greater than that given 
by a single mantle. 

Blaugas, to which ths name “bottled 
sunshine" has been applied, la a heating 
and lighting gas of Oerman Invention 
chiefly remarkable for the unique man- 
ner of its application. It is sold In lique- 
fied form In strong steel tanks or bottles 
8 Inches In dlametsr and 4 feet high, con- 
taining SO pounds of the gas. It is stated 
that one pound of this gas, costing ten 
cents, will keep an ordinary OO-candle- 
power gas mantle burning for 17 hours, 
making a bottle of the gas the equivalent 
of about 1,000 cubic feet of ordinary 
city gat. The portability of thle novel 
lllumlnant renders It especially adapted 
for use In country or suburban territory 
where there Is no central gas plant with 
street mains. The equipment for using 
it consists of a small ateel cabinet In- 
stalled just outside the house, holding 
two bottles of the gas and an expansion 
tank from which the bouse piping Is 
supplied. 

An Improvement In lighting by dena- 
tured sicohot by the Oraetaln system, In 
which the Oermaa Emperor has taken 
such an Interest, has recently been made. 
In the form of a new incandeacont man- 
tle lamp of simplified construction This 
light-source gives shadowless Illumina- 
tion at moderate cost, and should be of 
interest to thousands of families through- 
out the United States which are now 
I dependent on kerosene or candles, since 
pyro-denatured alcohol at BO cents a gal- 
lon Is a smokeless and odorless fuel 
which Is capable of bringing out to the 
full the excellent qualities of the Wele- 
bach Inverted mantle The first prac- 
ticable lamps employed an ordinary up- 
right mantle, with a lamp-wlck feed like 
I an ordinary kerosene lamp, and a "pri- 
ming device” to start the generation of 
vapor. 

The present Improvement ceiulate 
In a gravity feed from a reservoir 
above tbe burner, delivering the vapor 
to an Inverted mantle and doing away 
with the wick and the priming pump. 
In the overhead lamps designed for out- 
door and Indoor use, a pull on the hang- 
ing chain liermlts the priming charge to 
run down on to the heating surface, and 
In a few seconds the vapor generated 
Ignites at the outlet of a Bunsen burner 
giving a hot flame which brings the man- 
tle to full Incandescence. A mantle of 
99 per cent thorium and 1 i)er cent ceri- 
um, on a ramie fiber base, is employed. 
The outdoor lamp Is of windproof con- 
struction. 

Light and Power on the Fenn 

(ContOiuMt from page $8u.) 
the best rpoults. The small farm is gen- 
erally situated within feasible transmie- 
alon distance of a central station, or can 
secure current from an electric railway 
system, from either of which aourcee 
current may be had without the Installa- 
tion of a private generating plant. The 
charge for electricity from suCh a aonroe 
Is often high, and the service Is not espe- 
cially reliable, but, nevertheless, these 
faults arc not necessarily serious, as the 
uses to which the small farmer would 
have occasion to apply electricity are 
principally for lighting, separating and 
churning, light lath's work, feed grinding, 
clipping and grooming, wood sawing, 
grindstone work, and ths usual domestic 
conveniences, laundry work, sdwlng ma- 
chine work. Ice cream freeing and masT 
other devices .requiring amkll amount ef 
power, also tbe toasting, cooking and 


Asatlag aruelas .l«r 

mant^ariiireis. > ^ 

It to the larger farm pwpMltlan that 
odCera the greater opportunity for idw 
application of eleetrlrity, tor not toUHJr, 
are the various ionmm eoninl«i«n^ 
deilrsd, hut in the tafinlnt opat^bnik 
there la a real opportunity to IntH’SHse' 
the rate of output and deoreagh tbs' 
amount of labor Involved la prcdndnt 
the crops, transporting labor and ma^ 
terlals In the fields and hulldlnga, ptow- 
Ing, threahtng. silage Httklng, mlUdng, 
pumping, refrigerating, and ineubattaf. 

With an equipment producing the 
most modem method of aooomplhdilfic 
all the operations that go to make up 
the routine of a grata, dairy or stock 
farm, the owner can afford to. employ 
akllM labor and Just as much of it aa 
he can provide productive work for, be* 
cause in this way the profits will be 
greater through Increased output and the 
fields will have to be stimulated to their 
utmost to produce the material neoeeeatT 
to keep the machines up to a fall pertoi 
jf operetion. 

Tbe any note then becomes reliability 
of operation. This means adbefenoe to .« 
definite schedule of work, the suhstttUf 
tlon of more capable labor In tbe plaoe 
of the unskilled farm worker, and the 
adoption of highly eifioient mechantoal 
devices which will eliminate, either 
wholly or In part, manual labor and no- 
compllsh, In a given time, results that 
before their Introduction would have 
seemed amastng. 

It Is no longer a matter of prophecy to 
say that electricity on tbe farm will do 
theee things, for It has been proven, and 
every day the ways In which advantage 
may be taken of the usefulness of this 
great force are becoming more and more 
numerous. The saving In labor coot of a 
great variety of operations and the ren- 
dering of other economlea In produotlon 
make It of tbe greatest Importance to 
the fanner. 

The Important applloatlont of else* 
tricIty on the farm have been pratty well 
described and demonstrated In agricul- 
tural experiments, farm Journals and lec- 
tures on the subject. The salient points 
which have been brought out by these 
demonstrations being; 

Electric lighting and motor drive tor 
all extensive field and bam operations 
Is feasible with the apparatus now to be 
found In tbe commercial market. 

By the adoption of one system for 
transmitting, utilising and controlling 
the energy required for both light and 
power, as Is possible only with elec- 
tricity, an organisation of equipment Is 
provided that cannot even be approached 
by the combination of any other means. 

The use of electric power as a substi- 
tute for tbe Individual engines often In 
stalled In bams and outbuildings has the 
advantage of greater reliability, safely, 
cleanliness and flexibility In application. 

Tbe expense of electric wiring and mo- 
tor equipments are not excessive as com- 
pared with the ooBt of other equipments. 

Tbe installation of electrical apparatus 
on any farm will pay tor Itaelf In the 
saving over tbe old method In the first 
season. 

The economy of the proposition to the 
strongest argument. 

For those farms on which central sta- 
tion current cannot be obtained or for 
problems of any conslderaMe alee, in- 
volving one hundred acres or more, gen- 
erating seta, utilising prime movers must 
be installed- 

Tbe accompanying illuetrattons abow 
the apparatus wbloh should be Included 
In a well ordered plant of this Ung. 

For the farm equipped with atasm 
boilers, or accemlble to cheap fuel, the 
small steam engine or tnrbtue genemtor 
seta are the most suitable, bat, tor the 
majority of farms this is not the oondl* 
tion, and tbe gasoline, kerosene, or other 
fuel oil, Internal combustion engine to 
more appropriate, on aooount of lU 
greater simplicity and eatoty. 

Two of the aceompanylni llluatrstidBS 
show typical generating units of this 
kind. 

With the private eleotiic plant there 
Is the utmost need tor a proRer pbmntog 
before tbe apparatus ft oederedr as the 
etandards of manttfRotuffd to this partleu- 
Isr elsas of msehtnery qitsr tn InfinHe 
number of slsee sod fitTlet to eetoM- from, 
esch oemblnatloh hsvhW tortata llaalta>-> 
ttons and powt^ m partliisiihur 9«rpfiM« { 
tone makiv -tt-a vacy -pm >tht«g tof; 
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t»na, A »!•• 

^ frtaotiott of 

■Mn ttaft lo tt) be emplored o«ii m1> 
« 0 iik lib Kftbr laoMiotton, ond 

wonlMl^ 4bwtid>b>*> tevOWe eoBtliraed un- 
neOoinliar «■)•* i»r openicios and upkeep. 

iriff 1 UtMivMe ^ fmt food WMuniile of 
tile lilitver; oMPMltjr bduiptiieute, euttiible 
for ilviArwr tmmi in ooneMerable 
qttmldl^ bud UMotnitee • tbree^lln' 
der t^ue nlw dilrect eoaneoted dmamo 
•iwl » oonuilote and aomewhat oraB> 
me^ mrlieliboatd for oontrolUnc the 
eupi^ bt aieotHeltr to a targe group of 
fanu hitlldtega 

I UtMtratea a emaUer and lew 
etebMfale# but Bone the laaa aenrlmable, 
ptnrob lUaut in which the general a^ 
nutgemagt la «ulto oOnpaot. the atorage 
hatterr, which aeirea aa aa eaoellent 
analltarr In laatallatlone of thh kind, ta 
loeated In the engine room, but it la In* 
eloeed ta filnaa to prevent the eaeape of 
the aOtd futtee. 

There are many forma which the power 
plant equipment may awnme, and each 
Inetallatlun muat be determined on the 
baala of the IlmltationB that exlat with 
reepoOt tO teoation, diatance the current 
muat he trancmttted and period of 
eervtoe. 

An Important Item of the farm equl^ 
meat that ehould he placed In the eldl- 
tric plaat and alwaye kept In Immedi- 
ately Operative oondttion Ic a preeaure 
pump it auiUlent capacity to provide 
ample dra protection for all bulldinga 
and eropa la atorage. The value of prop- 
erty loat by Are can be recovered from 
Ineurance, but the loea of the opportunity 
for proit from bueinew daring the period 
of rehulldlug la not eo eaaily taken 
care oL 

Pig. I illuatratea an Ideal pumping 
eqnlpmeait tor thia purpoae. aa it may be 
driven lur either the Internal combue- 
tlOB engine with which it la directly 
connect^, or by an electric motor which 
cannot ha dlatlngulahed, owing to the 
point from which the photograph waa 
taken. With thla equipment, If the elec- 
tric genemUng appa'ratua la not running, 
the pump tony be operated for Itu ordi- 
nary dutiee by Its own gasoline engine, 
or from the storage battery, which latter, 
however, is not eo efficient a method. In 
ease of Are, the pump can initantiy be 
eet In motion, ae it ie also connected with 
the electric generatora at the switch- 
board, and thus has three sources of 
energy to draw from. 

Invgntiatr the Liirht of the Future 

lOoatUnud from iMpe m.) 

The second way ie to increase the tem- 
perature. The problem here is to find the 
proper materials- The temperature of 
a gas Aame has been increased by using 
a gas of higher energy, such as acetylene, 
and also by increasing the rapidity of 
combustion. The temperature of the 
tamp Alament has been Increased by sub- 
stituting for the carbon some more re- 
fractory material, such as tantalum or 
tungeteu, and by increasing the energy 
input In no oaae can very high effi- 
ciencies by incandescence be reached be- 
cause of a certain temperature limit 
The actual increase In temperature need 
not be great to obtain a very marked in- 
crease In efficiency^ with present ma- 
terials. What la more, the amount of 
current uaed-^]!rould decrease with the 
rlae In temperature, Unfortunately rapid 
deterforatton aloe reaulta In the case of 
the onrixm Alament. for thla roaaon the 
new netalllc Alamenta will In nil likeli- 
hood dliplHw onrIoB in the west few 
ycMu. 

The third way of Inereaalag eAiclency 
of light pbodnetlon la to utUtse Incan- 
dewaml bodies wmeh do ,,not radiate In 
the esaae asaimer a# the carbon Alament, 
but 'ftleh give an abnormaly tow amonnt 
«r hait cir an abpofmaiiy ht^ amount 
dt ‘yMUa rays. Suck b^lea azist, and 
ogreaa In gaa lighting 

M nMuCtloa «( the Welw 
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charneterlstic feature of that particular 
body • and not a general temperature 
1 effect The possibility, therefore, exists 
of Andlng materials which, when ener- 
gised as vapor or gas, will yield a spec- 
trum with a large amount of energy In j 
the Tlslbie range, thus giving an effi- 
ciency of light production far In excess 
of that available by Incandescence. 

Two new photometric methods devised 
by Dr. Hyde Indicate that the new me- 
tallic filament lamps of which we hear 
BO much owe their high efficiency in part 
to some such "selectivity." Osmium, he 
found, radiated aelectively in favor of 
short wave lengtha, that is in favor of 
the visible spectrum, and is therefore a 
more efficient luminous radiator than a 
carbon filament. Next to the osmium 
lamp in Mleetlvlty comes the tungsten, 
a new type of which has recently been 
introduced, and has given the central eta- 
tion eompanles much concern because It 
reduces (he amonnt of current consumed 
below the profit-making point. 

In order to ascertain whether or not 
a lamp la efficient or not, whether a new 
lamp Is better than an old one, an 
amount of testing and study la necessary 
of which the public knows little. To 
solve the problem of gaging lumtnoua 
efficiency alone. It has been neceuary to 
devise measuring apparatus which often 
embodies In itself Inventive ability of 
no mean order. 

Although these light-measurers or pho- 
tometers differ In form, the underlying 
principle and mathematical law on which 
they are baaed Is usually the same. Ac- 
cording to that law the illumination of n 
surface la proportional to the power of 
the source of light divided by the square 
of its diatance from the surface. Among 
the many photometers baaed on this law 
may be mentioned the pioneer photo- 
meter of Bunsen, In which grease-spotted 
paper Is placed between two lampe, the 
greased part appearing dark when 
viewed from that aide of the lamp, which ” 
produces the stronger Illumination at the 
position of the patwr, and as a light spot 
when viewed from the opposite side, 
although it is still used in commercial 
work, fitted with the Ruedorff mirrors, 
nowadays the photometer of hummer 
and Brodhun to extensively used, in 
which. Instead of a grease spot, two rect- 
angular prisms are employed, total re- 
flection and total transmtoslon taking 
the place of partial reflection and trans- 
mission In Bunsen’s photometer, so that 
the contrast to eharp«r and the re- 
sult more exact. With an Improved form 
called the "contrast photometer,’’ the 
mean error of measurement la only one- 
quarter per cent, while the mean error 
of Bunsen's photometer varies from one 
to three per cent The newest of all 
these measuring Instruments Is the 
’■flicker" photometer, which has given 

■ excellent results In the comparisons of 
I lights of different colors, as well as of 
’ lights of the same color. It to based upon 
1 the principle that If a white surface to 
, Illuminated alternately, at Intervals of 
’ one-sixteenth to one-tenth of a second by 
) two sources of light, an appearance of 

■ uniteadlnesa or flickering to produced, 

■ which vanishes when the Intensities of ~ 

■ illumination from the two sources be- 
’ come equal Hence, if the eurfaoe to 
• moved to a position at which the flicker- 

■ tng disappears, the relative powers of 
. the sources may be computed from their 
I distance from the surface. The flicker 

■ method Is little affected by differences 

- in the colors of the lights, for the reason 
r that the eye does not recognise differ- 
> encee In color as quickly as It detects 
I difference In Intensity The variation or 
r flickering vanishes when the allernatloos 
} become very rapid, and by selecting a 

- frequency which destroys the difference 
r of tint, the effect of white light to pro- 
duced. By moving the lights until they 

r ttluminate the surface equally the rela- 

- tive candle-imwers can be determined, 
i notwithstanding the differences in color. 

, The more nearly the lllumlnant of the 
t future will approach daylight In quality, 
t the more nearly will the human eye be 
I satisfied. ' Most, If not all, artificial lights 
I differ from daylight, among other re- 
< gpeoto in that of color, the practical re- 
i aults at which are seen whtmever we 
t attempt to wortc with colors under artl- 
. fldnl light. This difficulty ega be met 
f to a certain extent by designing oolor 
t s^WMC to lit either or both lllnmlna- 
i tgmua. Bnt after ire have tout maatered 
f AtOWWto tor pncUoal totfAotos, im- 
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TO GET A WATCH that *ill keep time as 
well as the Ingersoll-Trcnton, you must buy 
an Ingenoll-Trcnton — or pay more. 

There is no other watch at the price of the 
Ingenoll-Trcnton— to.OOtoglS.OO — which will 
keep as good time. There is no watch st any 
price that uill keep more than a very small 
fraction better lime. 

To get that infinitely small fraction of ac- 
curacy makes your watch coat ten times as 
much as the Ingrrsoll-Trenton — and that small 
fraction is not really of value in the day's work. 
In other Words, an Ingersoll-Treiiton at, say 
' gO.UO, is a good enough watch for anybody. 
Sold only by reaponsible jewelers. 
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Latest Invention 

f Standard Vaenum Gas Macbine 

Makes gas automoticallyl Uses 95 ordinary 
airl Cheapest, safest and most hygienic for 
lighting, heating and cooidngl ^1 conven- 
iences of city gas without any of hs draw- 
backs! Non-poiionous, non-asphyxiating, in- 
explosive and in-odorousl Machine always 
ready I Gas can be made for 1 5^ per 1 000 
cubic feet. 25 times cheaper than acetylene I 
Cheaper than kerosene lamps, electricity or 
city gas! The large saving will 
pay for the machme in a few 
months, ^he most wortJeiful 
I||||M|m|J9 gas machine ever invented f 
Nothing complicated. Very 

nmple in mechaniim. AnybiMy can initall without expei' 
ienre Agents wanted everywhere m the U.S. and abroad. 

STANDARD-GILLETT LIGHT COMPANY 
12 N. Michigan Suwat, CUeagn. U. 3. A. 




I IN THE HEART 

«r reMtAC c/ry 


From Every Quarter o( the Globe 


WHERE CENTERS HOTEL UFE 

FOR THE BUSINESS MAN. dub-like 

in iu hotpRilky. 

FOR THE TOURIST or I^l.ieeker, 
luxury, comioit and entertainiiMoi, aitei the 
day'i euliag. 

FOR THE FAMILY. h eme-Hm eo viwn- 
■sals with sediHioD nr dm ofxiorninhy of cs- 
^ |WMKii«dmtogiiiiigfii»ef|nifa&gaib^ 

THE HOUARD HOUH, Mlii ftiMt and M Avem 
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The “BABIES'’ PotitiTe Feed 

i# Upright Drills 
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BRASS and ALUMINUM CASTINGS 
Experimental & Model Work 

Circular and Jkdvlc* Free 

Ww. Gudam k Son, 221 F«ltoa St. N.T. 


Modek & Experimental Work 

INVENTIONS DEVELOPED 


M. P. SCBELL MANVFACTUKING CO. 

XKnutuctunirR u( Hpoi'liil MacliliiiirN . Patented 
Oovlues, Melul Artlolea. TiKilauiid Dim Osar Cut- 
ting, Punching Wnrh Match and ExiMlattM Work. 
■W-ttl Howard OL. Soo PrvMiiaeo. Cad. 


fflIVENTORS iS.u“aS',"S 

■ppbr for O'Mtoirt. Advico free. 

G. SCHWARZ A CO.. 123 UlNntr St., N.T. 
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IportABt QueBtloni lUH remalo. One ot; 
prime Importraoe is wbetliet' llabto 41^| 
ferlnf widely in color from ddyllght are 
bermtul to the eye. It le only by the 
Aoquleltlou of exact data that the part 
played by bifta intrlnelc brilliancy, Intn- 
red radiation, ultrirvlolet radintton, and 
the like can be tmderetood. Inveatlga- 
Ilona Bueh as these can be eonduotad only < 
In a purely acientlflc laboratory, and 
hence It le that the nearly perfect lltht 
of the future will be produced In accord- ! 
anoe with prlnclplea dtaeovered by pure; 
eelenoe In laboratorlee founded with no| 
commercial end In ^ew. There has been j 
developed aa yet no almple means ofj 
meaaurtng an arttflclal light source Ini 
such a manner that a numerical value | 
can be given to Its approach In ausllty 
to daylight. In other words, there has 
been no bails for estimating the daylight 
efficiency It Is obviously one of the 
dutlee of the physiciet to provide such a 
basis. That object has been at least 
partially attained In the laboratory at 
the bead of which Dr. Hyde etande. 

Pure science, and not engineering, 
must eolve many a alfficult problem In- 
volving color before we can arrive at the 
artificial eunllght of the future. What 
Is the phystotogloal effect of a light rich 
In ultra-violet rays? What le the effect 
of vision at the center of the retina 
when the source of light is directly In 
the field of view, and when It la placed 
to one side? These are Important qnea- 
tlons which only the physiologist and 
psychologist can anewer before the engi- 
neer can give ui a cheap and efficient 
light 

The one phyelologleal subject of 
“glare" alone has Involved a vast amount 
of painetaklng study, novel in Its char- 
acter. There are twelve eye-muaclee, six 
for each eye. It Is their function to turn 
the eyeball so that its axis may point 
(within limits) In any direction. To see 
fine detail It le necessary that the Image 
of the object of vision fall on a very 
limited portion of the retina known as 
the "fovea," epeclallzed for diatlnct 
vision. This happens when a person 
looks directly at an object, and must ob- 
vlouely occur alike for both eyee, wher- 
ever the object la, ao that the object of 
direct vision always falls on the fovea of 
each eye. The result le that Images of 
other objects not directly looked at will I 
fall on corresponding points of the two 
retinas. Now, the difficult task Is thrown 
on these twelve mu<-cles of accurately 
placing the Images In the two eyee on 
corresponding points of the two retinas, 
whether the object be far or near, up or 
down, or off at one side, and the move- 
ment of accommodation must take place 
at the same time ae the two eyes are di- 
rected Inward In looking at a nearer ob- 
ject. The eyes must be focused alike and 
accurately converged In order that their 
axes may meet at the object of direct 
vision So perfectly do these muscles 
perform all these delicate adjustments, 
without the least knowledge of the fact 
on our part, that when the Image in one 
eye is displaced by bolding a prism of 
three or four degrees deflection before 
the eye. the muscles at once make the 
necessary adjustment, and the knowl- 
edge of If is the disagreeable pull felt 
In the eye as the muscles assume the 
unusual strain We have to do here with 
a most complicated and delicately bal- 
anced set of ijUBcles and nervous con- 
nections, and a small but persistent dis- 
turbing circumstance may work not only 
great discomfort, but In extreme eases 
may cause such confusion of tbe various 
eye movements as to make vision well 
nigh impossible Factors such as these 
must be considered In etudytng glare and 
In dlgtrllwHng light. In the proper way 
for practical Illumination Hence, their 
Importance to engineers and lawmakers 
and to any man who eeeke to Improve 
present methods of producing gnd ualng 
light 

Evldentlj , the light of the future must 
he safe Ophthalmologists tell us that 
many of our eye troubles are due to In- 
correct lighting It Is not known ex- 
actly to what extent eye injury may 
arise from degrees of Intensity, or to 
what extent from spectral oonpoaltlOH. 
Dr Schanz, an oculist, and Dr. Stods' 
(hausen, an engineer In Oermany, have 
concluded that ultra-violet light, In such 
quantities as It Is found In many arti- 
ficial sources, la positively harmful asC 
should be eliminated. The presentation 
of this woA before aolenUlo aad te«ia> 


I Bical bodies has called forth a aUHOp itf. 
protest. In partleutal-. Dr. Theft, ^ tiie 
> Staatslaboratorlum, of Hanburf, 1 |um 
published the results of nuttteratig '.tjg-.i 
perlnienU to aboH thfit In daytti^ Ult>-| 
mlnatton, under oopparahlo ooiKdlri 4 m.| 
there Is more ultra-violet light thaiil in I 
tboM artificial soutoea Hbleh h(hh 
found harmful by Dra. BchaoMi and Btooh 
hausen. What oonelualon. tt any, ithall 
we drawT Only the phyalotofigt untet-' 
'tered by commercial oonalderatioiM can 
answer. 

In order to eee, we are not ao mneh 
concerned with the amonnt of light that 
falls upon an object as with the amount 
! ot light that reaches the eye after having 
been thrown back from the Illuminated 
I object. Inveetlgattona such aa these aeem 
properly to fall In the province of ihe 
I illuminating engineer. Yet there Is a 
I vast amount of purely solentific work to 
ibe done before we can distribute our 
future light in the proper way. Here i 
again tbe physiciet and the phyeiologlBt 
join hands, and here we see the neces- 
sity of a physical laboratory which shall 
conduct its investigations tree from com- 
mercial bias. 


The Cnmiit SM^denent 

A CRYSTAL arouses the interest of 
the observer, not only by tbe regu- 
larity of Ite forme, the perfection of Its 
surfaces and aaglea, tta transpaeeocyv 
and Its brilliance, but also by the manner 
I In which it grows, heals Its wounds, Is 
dissolved, and modified under the Influ- 
ence of the inclosing medium. All theae 
phases of crystal life, If ao It may be 
called, are admirably discussed by Dr. 
Paul Oaubert in the current 8tipp(.KMcaT, 
No. 1841.— An eloquent address on lan- 
guage and literature was delivered not so 
long ago by Lord Motley. Parts ot tbe 
address dealt with the relation between 
science and letters and are commented 
upon In the current 8tiFPi.KMr«T.— Mr. 
Walter V. Turner’s paper on "The Air- 
brake as Related to Progress' In Locomo- 
tion" is concluded. — Most interesting, 
both because of Us manner of preoenta- 
tlon and because of Us remarkable Il- 
lustrations, Is an article by Mr. A. 
Hooton Blacklston on Antigua, a remark- 
able Central American city of historical 
Interest. — A paper recently read by Har- 
rington Bmerson, tbe eminent efficiency 
engineer, before Harvard ITnlvereity, on 
"Securing Bfflclency In Railroad Work," 
la publshed — ’The Hanrlot monoplane Is 
described, and detail drawings of Its con- 
struction published.— Mr. W. C. Gets con- 
tributes a good article on the working 
distances of wireless stations.— The pollu- 
tion of our streams by sewage and 
trade wastes has become a national Is- 
sue. Hence, Mr H. de V. Parsons's 
scathing paper entitled "Our Typhoid 
Streams" should be read with profit. 

TipiHiix tlMP Shorn of Hudsm Bay 

A VERY curious result of the slow 
change of level going oo at various 
points of the earth's surface Is the grad- 
ual tipping up of tbe shores of Hudson 
Bay, just as if some gigantic power 
were engaged tn an attempt to empty 
that great basin of water Into tbe adjoln- 
|lng sea. One of the earliest indications 
of what was transpiring in this connec- 
tion came to the notice of tbe oAcere 
of tlie Hudson Bay Company when they 
found that tbe water at the mouths of 
the rivers where their posts were sta- 
tioned was gradually getting shallower 
and navigation consequently becoming 
more difficult Examination ahowed 
I tbe shore is lined with old beachee of 
sand and gravel lying oe high as fifty 
feet or more above tbe present level of 
tLe bay. When Hendrik Hudson. In 
1610, discovered the great body of water 
that bears bis name, be wintered with bis 
ships on the east coast of the bay In a 
harbor which has now disappeared, or at 
least hoe been so for drained off os no 
longer to be reoognloable from hla de- 
scription. 


JfM A s te sgf l i ys iBn l Oh ssf V Is sy 1m Hex* 

teo.— The Aatroptaniml Obwmtory of 
tbe Bmlthsottlon Institution is now Sfiek- 
ing a locatiasi In Megtso for a high-tovel 
observatory, at wbiull ObSM'VRitleiM «f 
solar mdiotioB may bs sorrisd out oBAor 



k tlie pRrt 11^ new 
aamoi liftve Wn Added 
to our kt « llie result 
of the entkttuim df nor 
regtdar tidMa&eii. 

We have, thosetore, 
evolved a plan vdmeky 
our fnends may he 
filed m return lor ai^ 
help th^ may give us in 
increasing the ciiculatioa 
of the Greater Scientific 
American. 

Here ia the way: 

Simply send m . the 
names and addbesses of 
the people whom you 
think will be interuted 
and we will do the rest. 
An accurate record of 
iJl names received in this 
manner will be kept, and 
for each new subsoription 
got horn any list ive will 
extend the subscriptian 
of the person who sent 
us the list for four months. 
Thus if we receive three 
new subscriptions from 
any one list the subscrip- 
tion of the person who 
sent us the list will be 
extended for a full year. 

Of course you may 
send as many names as 
you wish, the greater 
the number of naines you 
send the larger the num- 
ber of MibficripticHis we 
will probably receive and 
the longer the period for 
which your own sidnciip- 
tion wdl he renewed. 

Be carefid to write 
the naines and addresses 
plainly and don't fail to 
put your own name and 
the address at which you 
are receiving die SeW* 
‘tific American on «ach 
list you send. 

Address ail lists to 
Cunddatiiin ’OspaGrtineiit, ' 
Scientific Araericaiit 
361 R y. 






PROTECTORS 


AND POCKET YOUR 


TIRE EXPENSE 


Sdenee Electridty 

iapcMM Jftp«iw«e Iwsquer Wonk in thn lUephonn.— LonR-dta- 

ii beld to b« the moat beautiful material tanco telephoning has become a little 
of the kind in the -world. It has recently science on its own account, and has 
been the subject of a special study by called Into existence a class of operators 
Qerman chemists, the result of whose who are valuable by reason of the clear- 
Investigations is of interest. The special ness and sharpness with which they can 
qualities of Japanese lacquer are Us prononnce words while speaking rapidly, 
brilliance. Its great hardness and tough- It has also developed the fact that the 
new, and Its resistance to acids, alcohol French language is better adapted to the 

and boiling water. It is made of the purposes of the telephone than the Eng- 

f um of the X^u^ vemioifera, which I Hsh. The ordinary business of the long- 

grows and Is cultivated in China as well distance telephone between Paris and 

as in Japan, and may be seen as an or- London is frequently carried on in the 
namental tree In Europe. The best gum French language It is stated that the 
comes from the foot of the tree in the conetderable proportion of sibilant or 
hottest weather of the eummer. The art hissing syllables In English renders It a 
of bleeding the trees has been carefully less easy and accurate means of corn- 
cultivated, as well as that of preparing munlcatlon Certain English words are 
and coloring the lacquer. Finely pulver- especially dlillcult of transmission by 
Ised mineral salts, as well as carbon, gold telephone The word "soldier" is cited 
and silver, are employed In producing as one of these. Proper names frequently 
polychromatic effects. occur, in the midst of an otherwise per- 

Tli*, Win ^ audible and intelligible conversa- 

In Involving delay. 

“»t°s ZhT . rr; 

aaw. press servir© between ParU and London 

it wa^ Galton-S idea thJt data should be ”’^^“* 0 ? ' 

collected which would help along the “ 
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....... «e ixrut ®ne hundred and ninety words a minute. 

1 This Is at a much swifter rate than 

thoroughness, he provided means for ren- 
derlng the information accessible to 

selentiflo workers In the Held. Measuring the Bore of Pine Capillary 

Cessation of Work at Areqnlpa.-Prof. Tnbea-The task of mewurlng the In- 
B. C. Pickering, director of the Harvard diameter of a capillary tube Is a 

Astronomical Observatory, states in hie doHeate one. The usual method con- 

annual report that it will be necessary measuring It oi>tlcaIly with a 

to abandon the work at Arequipa. Peru, microscope and micrometer eyepiece, 01 
for lack of funda We share his hope 't measured weight of 

that only a partial abnndonmont of the mercury, and determining the space oc - 
work there will be necessary, until some «“P*«d by this quantity of mercury in the 1 

broad-minded man of wealth will furnish ^ new method has recently been J 

the necessary money to carry on Inves- sdKBOlod, which COTslsts in passing a 
tigatlons in the southern hemisphere, through the mercury and do- J 

where little astronomical work is done, termlning the mean diameter of the , 

mercury column by noting its electrical •“ 
Ike D^artmeiit of Agricultnre and resistance This has proved to be a very ' 
New Fridta — The attention of the De- correct way of measuring the tube, but * 
partmont of Agriculture has been called it u open to one difficulty The tube . 

to a dispatch published in various Call- must be kept perfectly clean and free 

fomla papers stating that the department from moisture, so that the resistance will 
hid originated a new type of navel give a true measure of the diameter of 
orange and that several thousand young the mercury. 

trees were ready for distribution this ■' 

month throughout California. These Electrical Exports in February.— Ao- 

Btatements as published are misleading cording to statistics furnished by the 

and are apparently based on a misappre government for February last, there has 
benslon of the facts The department has been a falling off of electrical exports, - 
no new navel oranges nor new citrus as compared with the first month of the 
fruits of any kind for distribution In y"»r The total for February was »1,401,- 
Callfornla at present. Experiments In <93. while the January total was fl.BBS,- 1 
the breeding of new navel oranges and ^72 The record for February, however, 
other citrus fruits have been under way shows a material Increase over that of ^ 
for several years, but these experiments the same period in 1910 The following u 

are still In the preliminary stage. None Is * Het of the principal countries to I 

of the new sorts will bo distributed until which electrical products were sent In •> 

thoroughly tested under the auspices of February of this yesar- 1 

the department and found to be of J 

promise. None of them has as yet B,p„rt«lto- Apnii.nc«. M^^Wnery. „ 

fruited, therefore it is not known whether United Kingdom.... $82,170 $49,831 

any will be of commercial value Canada 268,238 130.002 

Marketing a Glacier. — ^The rather po- Mexico 8fi,5Bl 67,437 - 

otic term houillr fttonckc ("white coal") f^uha 42.274 30,180 ^ 

Is applied in France to the Alpine glacier Brazil 187,730 2.873 r 

Ice, because of the mechanical power sup- Rest of South America 101,080 33.838 n 

piled by the streams to which it gives Japan 71,316 ■ 109,048 H 

rise One of the greatest of those rivers ^ o. . „ 

of ice is the Glacier des Rossons, on the w 

... -1 Most of the mileage of the Harriman 

northern_ slope of Mont Blanc at Cham- nrotected bv sutomattc sianals 


Incorporate? 


Embryology? 

’ ~ uiir nrw mnlioj of mounUnf rmbryoloftnl dewtei- 
mcnti, •Miiinilr,, fu. Seiid for It. you will be IntcmKd. 
THK MAPLEWOOD BIOLOOICAI. iJtBOMTORY 


SJBMARINE NAVIGATION -I'aN EX- 

,m SmMtWBy, New Turk uity, eni] ell uawadeelnn. 

Leam Watchmaking 


LICUMAKISW SOUOUb ■!. Leele, Me. 


extreme purity. The lee is detached' 
from the mass of glacier In blocks of 
suitable size by exploding gun powder 
in drilled holes. Dynamite was tried, 
hut it shattered the ice, and also imparted 
to It an objectloDRble yellow tinge 1 



stenn .t ^'*e mlleBgp of thc Harriman 

northern slope of Mont Blanc, at jg protected by autoraattc signals 

ounl Within refHmt years this glac erj^^ 

has ^ome a source of supply of Ice for equipped. The 

The Te *9 Obtained from 
extreme purity. The ice is detached ' companies. In other rases charg- 
from the mass of g ac ier In blocks of ^ provided, consisting of 

“y a gasoline en- 

ft shsHer^^'he «d«Blton to these, a charging 

hut it shattered the ice, and also imparted consisting of a box car. fitted 

to It an objectionable yellow tinge j ^ ^ 

Meteorology in Greece.— During the, engine, and auxiliary apparatus, a bat- 
past decade an efficient metetn-ological tery room, and living quarters for the 
service baa been built up in Greece, electrician in charge. This car has been 
chiefly through the exertloni of Prof. In operation for three years, and handles 
Demetrius Eglnltle, director of the Na- S32 cells per month over a territory of 
tional Observatory at Athens. The fifth IBO miles of single track, 
volume of the annals of this Observatory, | 

Just published. Is a work of some 600 Rubber Insulation Iqjurod l»y Fnngns 
quarto pkges. far the greater part of Growtha— it has recently been dlscov- 
which Is devoted to meteorology. It le.erwl Germany that when rubber in- 
published In French. Prof, lltlnltla has eulatlon is Inclosed in an Iron tube, a 
also publishsd, In Greek, two volumes of|*«“R'*» growth appears, which seems to 
what Is planbed to he an exhaustive be fostered by Iron rust. This fungus 
treaties on the climate of his country. | In time breaks down the insulation. The 
Re RM also written, in Oraek, n general only method of preventing, It Is to have 
WMk on mMeofology (iTiwzxrsNO Mf the tube perfectly clean and bright, and 
xmsMegrwk) wUA lun nbMdy pMned to keep It dry by passing hot air 
IbMMi^tWendittani. • through It 


AUVKHTISKRS »ri' Bxpert* With Iiituniiitlonhl 
experience In markeiini HnixU Sp^altlee uiil wttE 
plenty uf onniui nvallxMe Deelrn »n Mtlde of 
ireiuune merit or unlyeraHl MlnAhnity Tor houetold, 
nfliee or perKual u.i- x. eell Trent »aA) to nuST Will 
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A ^MEDIAEVAL CONDITION. 

Telephone Service- 
Universal or Limited? 


T elephone users make 
more local than long dis- 
tance calls, yet to each user 
comes the vital demand for 
distant communication. 

No individual can escape 
this necessity. It comes to all 
and cannot be foreseen. 

No community can afford to 
surround itself with a sound- 
proof Chinese Wall and risk 
telephone isolation. 

No American State would 
be wiUing to make its boun- 


dary line an impenetrable bar- 
rier, to prevent telephone com- 
munication with the world 
outside. 

Each telephone subscriber, 
each community, each State 
demands to be tne center of a 
talking circle which shall be 
large enough to include 
all possible needs of inter- 
communication. 

In response to this univer- 
sal demand the Bell Telephone 
System is clearing the way for 
universal service. 


EVerp Sett Tetephone is the Center of the Spstem 
American Telephone and Telegraph Company 

AND ASSOCIATED COMPANIES 


SCIENTIFIC AMERICAN 
HANDBOOK 0/ TRAVEL 

With Hints for the Ocean Voyage for European 
Tours and a Practical Guide to London and Paris 

ALBERT A. HOPKINS, GJUor ot tht ScitnHfie AmertemH Ttafatnce 


^ At last the ideal guide, the result of twenty years of study 
^ and travel, is completed. It is endorsed by every steam- 
ship and railroad company in Europe. To those who are not 
planmng a trip it is equally informing. Send for illustrated 
circular containing one hundred questions out of 2,500 this 
. book will answer. It is mailed free and will give some kind of 
an idea of the contents of this unique book, which should be 
in the hands of all readers of the ^ien^c American as it tells 
you exactly what you have wanted to know about a trip 
abroad and the ocean voyage. ^ What the book contaitut 

500 IttutrabrnM TS* Sm W Ifa , 
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500 pages, 500 iltuslralions, flexible caO», S2,00 
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MUNN A CO„ Inc., <PuUuhon. 361 N*» YiMk 



As They SMBs" 

—a poinb e leap, 
ittis how tbs sbrntnaUm 
^ At fin haaarJ b 
postlUt by tht tmtalialkm 
of DaUtbem Mahttk 
Doom, PtiHUom, Trim, 
Etc. It pictartt hatUlngs 
whkh ai«yirqn«o/, slmc- 
huftt not evat carrying 
Inmranco, finphef hutU- 
Ittgt In - nsf in 

name. To the bUmrioJ 
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fire is aft utter impossibility — dm lavagM of 
flames will be of no lipificanoe other dum in the 
room in which they onginate. 

The diM is near when fire codes evetywheie 
wiM ioihid dm use of the term '‘firapmol*' wtdi 
tefewnce to buildiagt withfirepMef esteriori o«h. 
And what isnwie and knpoftant from a stand* 
point of invesiiiient. suds si erected today 
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Mexico, Cuba, aiiil rniiuiia 
itiiia for Forclm Countrlea, one yntr. ixMlocn prepaid, 
lOiiH for Cuiindo, one year, pmtaite prepaid, 

Tha Seiaatifie Amarieaa Pablleaticma 


him ntad ttm lolhnrljig qtwrtion of the bonamhifli 
gentleman fiom ArkansM, at launehc^ agatact FeiWy 
in the hearing above meolioned: 

Mr. Macon i "For the reaaon that the dimli^h^tiag 
centrifugal action^ aii4> in proportioa, the iner^hig 
center of gravftjr near the jpole cauaea a 
failure of tnaa and animal energy that prcdncet a 
kind of paralyaia of the aenses and of niotion> a 
paralyai* of aensotion in any part of the body, in'* 
eluding the eaeretae of the faculty of the mind. Do 
you know anything about that contention on the part 
of scientiata? ... So that it would be almoat 
iinpoaaiUc for them to exerciac their independent 
functiona ao that anybody could aacertain a reel 
fact — intelligently ascertain a fact?” 

Peary anawer^': “I have never heard of that 
before." 

Wf have to coiifeaa that we have never heard of it 




tidtt ,dl;“;ihe"iiM#^ 

tire power: Of ooe»ii>fbing . 

frem^ ilteidabr irf'OTtY '*omi»' 
ty|ie of n^ve power, If «ib«t obd; IM atwwaflH 
operatton, and aeveral btWo, Tttngteig alwdt 
thie alae up to the big (KROtb-tW atemer under eon*' 
atructlon.for the HsmbmfIfAiiieriioob aiw bdw 
built and within leaa than twelve imantha* time iHU 
probably be in aervice, 

. The credit for being tfae drat to fCt afloat a «blp 
of deep*sca aiae equipped tvHh iittemnl CdUtlwa- 
tion engi’nea ia due to the Dutdi, and the 
canua,” of 1,170 torn grnf* meoaorement; will prob' 


incUidiiig (',Aiuu)u. will he fnmUhad upon uppllratiaii 
Krinit liy poxtol or exproxx money order, bank draft or chwle, 

Munn ft Co., loc., 361 Braadway, Now York 

'I'lir ltditor la Hlway* (rlnrl to rveeivu tor examination llluatmtrd 
nrtlclm on aiihjei'ta of timely, interoat. Ifthe photoarapha are aAarii. 
till- nrlii'lra allow, and the fheta nuffmwtlr. tllr rmitribullona will 
rwi'lvo apwinl attriition Aci'Opted artirlea will be paid tor at 


7'/te purpiitf of thi* journal t» to record arrurately 
and in tmple termt, the world'* progrett in texenii^c 
hnowlfdgr and tnduftnal achievement. It terk* to 
preienl ihtg information in a form »o readable and 
readili/ undrr»tood, a* to let forth and emphatise the 
inherent charm and fatnnation of tcience. 


The Rewards and Penalties of Polar 
Exploration 

I N its last isaue, our esteemed contemporary, 
The Navy, publishes a map of the North Pole 
region, on which ia plotted the exact route, ns 
sliown by his note botiks, along which Peary ap- 
prouclied the pole. The map was drawn and 
Peary’s route plotted by two experts of the United 
States Coast and CieodcUc Survey, working inde- 
pendently, and their calculations agree within a see- 
(iiid of latitude, Mr, Mitchell, one of the experts, 
states that front bis professional experience, It would 
liuve been impossible for the observations set down 
in the note book to have been obtained except un- 
der the circumstances claimed. There was a slight 
error in Peary's chronometer, which threw him a 
little to the left of the Pole, whieli he reached by 
a detour to the right, that brought him within 1.6 
miles of the exact ctuiter. The naval committee re- 
ports tliat this very error in the chronometer proves 
the truth of Peary's position and the correctness of 
his observations. 

Ah the result of this report, our great explorer has 
received an altogether too tardy national recogni- 
tion by being advanced to the grade of Rear Ad- 
iniral. It is surely a strange anomaly that the nt- 
tcm])t to rob Peary of his honors by one of the 
most stupendous lies of history should have ho far 
succeeded that his own country has given him ade- 
quate official recognition, only after tlie scientide 
Hoeieties «»f the world had presented him with eigh- 
teen medals and lionorary degrees, and had agreed, 
aecording to the language of the report, "in pro- 
nouncing this the greatest geographical firiac of the 
last three centuries, ” Elsewhere in the present 
issue, we publish the map showing Peary’s exact 
position as plotted by the Coast and Geodetic Sur- 
vey from Peary’s note iiooks. It should be observed 
that to come within a mile and a half of the mathe- 
matical })oIe was a very close result. As the com- 


ourselves. 

Mnlt^le Enginek fttr PaMmgersaunjninR 
Aeroplanks 

I N selecting the elcroent of engine reliability u 
the basis for his handsmne offer of $19,000 for 
the multiple-motor aeroplane showing the great- 
est ail-round efficiency, Mr. Edwin Gould displayed 
a discrimination upon which the events of the past 
few weeks have laid strong emphasis. We refer to 
the fact tliat the feats of Blcriot and firegutd in 
carrying respectively nine and eleven passengers have 
proved that, at least in the domain of s))ort, trips 
in a single aeroplane by large parties of people are 
pretty sure to become a popular form of amusement. 
When that time arrives, and if we are not mistaken 
it 18 coming very quickly, the question of making 
the aeroplane of large carrying capacity perfectly 
reliable and safe becomes very important indeed. 
From the moment an aerial “bus" leaves the ground 
with its precious load of a doaen or more people, to 
tlie moment when it returns to its chosen landing 
place, there must be no question whatever of the 
failure of the motive power; and it seems to us that 
the only way to gain this assurance is to divide the 
power between two or more separate and absolutely 
Independent units. It is possible, of course, to assign 
too inucJi importance to the recent passenger-carry- 
ing feats in France. In one cose, at least, Uic crowd 
was made up of boys, and in the other the flight cun- 
listed of not much more than a short jump at a 
slight distance above tite ground. But the sugges- 
tion IS there ; and we may be sure tiiat the promoter, 
with an eye to gate receipts and profits, will not 
fail to take note of the moncy-maldng |M>sNibilitie8 
presented by aeroplanes carrying from a dosen to 
twenty iieoplc beset by a crowd of the curious and 
adventurous, clamoring for the privilege of a ride 
througli Uie air at anywlicre from ten to twent)' dol- 
lars per head. 

At first, these trips will be eonflned to straight- 
away or circular flights witliin the Imundaries of 
smooth and unobstmeted aviation grounds or race- 
track fields ; but it will not be long before the allur- 
ing pro8))ectS of big profits to the promoter will lead 
to more ambitious flights across the country. 

Now for aeroplanes of magnitude, carrying many 
psHsengers, the motive power must necessarily 1 h’ 
very large, and its division into two or three units 
will become a convenience, and for reasons of safety, 
a necessity. The considerations wliich have' led to 
the use of twin-screws on steamships apply with 
even greater force to the. navigation of the air. The 
disablement of the steamship motive power may lead 
to inconvenience; but the breakdown of the oero- 


ably be qtiotcd by the htitoirfans as having led the 
way in this most important flfiU. The '‘Vtikanus" 
is driven by a 6-cjrllnder Dieifll reversing engine, 
which, at 180 revolutiosui ]]er minute, devdops 60d 
indicated horse-power. The coasomptton is stated 
to be about lo"* crude oil per day when 
the ship is being driven at full speed. 

Then there is the “HolaapfeI-1,” a freight steamer 
capable of carrying about .S(W tons of deSd weight, 
which wilt shortly be completed by Messrs. Eltii^ 
ham 8c Company at South Shields, England. For 
two reasons, particular interest attaches to this craft. 
In the first place, she will be driven by producer- 
gas, the plant fur which will be placed in a gas- 
Ught compartment entirely separate from tlie en- 
gine room, which will contain a 6-cylinder gas en- 
gine capable of developing 180 brake horse-puwer 
at 490 revolutions minute. The second point 
of interest is found in the fact that between the 
engine and the propeller will be introduced the 
Ftittlngcr hydraulic reduction gear, of which so 
much has been lieard in the last year or two. This 
gear serves at once the purposes of a clutch and a 
speed reducer. 

A much more important vessel, in point at sise, is 
the ship recently laid down in Great Britain for the 
Russian East Asiatic Steamship Company. This 
vessel, whose tonnage will br 9,000, will W driven 
At a speed of 12 knots by two 8-eyliiidev Diesel oil 
engines. An interesting feature is the fact Uint the 
auxiliary work of lighting, driving tlie steering gear, 
and performing other auxiliary duties, will be done 
by oil engine units of small sixe. 

The most notable internal combustion veuei for 
the niercliaiit service is that which is now being built 
in Germany for the trans-Atlantic service of the 
Hamburg- American line. This vessel of 8,000 tons 
will be driven liy twin engines, each of 1,900 horse- 
power, and it is expected that she will develop a 
speed of H to 12 knots. The Hamburg-Amerienn 
siiip will probatily make her maiden voyage in the 
spring of next year, and the ship for tlie Russian 
.Stcninsliip Company sbtmld be in service early in 
1918. 

It is not often that so bold a step is token tlius 
early in ttic process of entirely changing the motive 
|towrr in any field as important as that of the ocean- 
going marine engine, and the greatest credit is due 
to the two steamship companies above mentioned for 
the enterprising faith with which they have placed 
tlie orders for these two large vessels. Witliin a year 
and a half from the present writing, the question 
of the substitution of the internal combustion for 
the steam engine on ocean steamships of Urge sise 
will be fairly well settled. Whether the engine 
builders will by that time be prepared to make such 


mittcf says, "it is a well recognised fact that exact 
n-Hults are not obtainable ns the result of observa- 
tions, A matter of one or two miles, under favor- 
able cireumstanees, is a fair allowance.” 

So mucli for tlie rewards of jiolnr exploration — 
of the penalties — physical, mental, and, last and not 
li-aHl, political, the greatest polar explorer of all 
time has surely more than had his share. There 
are few eoiiditions that are more exasperating to the 
professional man tlian to be baited and hectored by 
a layman,, whose professional knowledge is in the 
inverse ratio of his meal and volubility. Never did 
Admiral Peary show fiin-r Helf-restraint than when 
lie was being subjected to cross-examination before 
eommlttec by the Hon. Mr. Macon, of Arkansas! 
Mr. Macon evidently entered the lists against Ad- 
miral Peary, armed cap-a-pie. Not alone was he 
arrayed in all the panoply of longitude, latitude, 
deelinatiim and asimttth, but he could swing right 
deftly the battle-axe of gravitation and poise with 
unerring aim the keen lance of centrifugal force. 
Does the (jeiitle reader doubt our statement? Let 


plane motor, when the machine' is loaded with 
passengers, might readily nw'an an appalling 
catostropby. ' 

The importance, then, of Uic forthcoming compe- 
tition for the Gould prise is evident. Just now 
aviation is a sport pure and simple. So, in its 
earlier stages was the automobile, which to-day has 
settled down to its permanent plage -as one of the 
roost important of our means of everyday transpor- 
tation. Ultimately, and before very long, the aero- 
plane, whose development has been far more rapid 
than that of thcvautomobilc, will settle down into its 
proper place in the economic world. Wlien tiiat 
condition is reached we believe that the question of 
the reliability of the motive power will be recc^Uqd 
08 absolutely pre-eminent; and one of the most im- 
portant problems bearing upon reliability Will be 
that of ^e roost effective way of sub-dividinjg tile 
motive power so os to obtain the maximum efficiency 
from motors and propellers, both when they are 
running Independently and when they are cottpled 
up for maximum power. 


an advance os occurred when Parsons placed the 
steam turbine in tlic then unprecedented "Lusitania" 
and "Mauretania," remains to be seen. It is our be- 
lief that progress from 8,000 homc-'power to 60,000 
or 80,000 horse-power will be made by more gra^al 
inorements than Occurred ia the introduction of the 
steam turhlne. 

Meat^ile, we roust not forget that both the 
British and German naviea are making, ex]twriinenta 
on a big scale in the introduction of interbal com- 
bustion motors on warships of large siae. Just what 
the British admiralty is doing w« cannot say; but 
we understand that the Oermsms axe building threa 
units of the Diesel type, eqOh of 6,000 horie-ltower. 
One of these is' to be giVen a lengthy and severe 
shop test; and if the results are satisfachiny, tiie 
three engines are to be installed in a fast otuiser 
in .which tiie power will be develcrped lUn .tiiiroe 
separate shafts. If the 16,000 horse-pqwet WtrfsOT 
proves to be a success, the next step Utlll probalflif 
be to a fouPWhaft vessel of 40/)00 horaa-poww W 
over. ' ^ . 




By ^^dwuwl L. Ihomdike, Professor of Educational Psychology in Teachers College, Columbia University 


iHUU. iMa bem tor iwtrly twenty 
g^satf ^ I^phet and promotar ot the doo- 
trlas Itat lamUHii lattilleot and eharaeter can he un- 
a«»pM«d only la the )l«ht ot their oro- 
luUon la «iu» ram. He early heeame taaclnated by 
tb« ^t tbo tntlld of nan hM developed from the 
nIaA.ol dn loeref aotnala. and that Ita preeent make- 
ini and tntttro poaBlhlUtim depend opon Ita hlitory 
fjw f^trliapo nitiUaaa of yean post, in eeason and 
ent of to teaOh«rs and parente, aa well as to 

bif tOIknr pay<diolo«ioto, he has preached that the 
hlotoiy ot ttenUl development In tite animal kingdom 
as a vdmle is the key to the growth of each child’s 
mind^ 

To this ^trine, whieh it now accepted ae a mat* 
ter ot eouriw by phllosophere and theologians, aa well 
ae blologleta and peyohologUte, be added three others, 
which captivated the ImaglnatlOTie of many of his 
toilowers. 1110 fleet is that the growth 


act toward water, treea, clouds, dogs, cats, dolls, 
money, games, home, teacher, society, aolitude. He 
has amassed long lists of what situations call forth 
the responses of fear, pity, anger, and the like. He 
has canvassed history, biography and literature for 
evidence about what concrete human nature really 
is and bow it behavea. 

Thousands of printed queetlons have been sent out 
broadcast -a modern Inquisition ranging from "What 
effect has a new overcoat, high bat. high heels . . . 
upon the self confidence, self assertiveness and per- 
sonality of the ownert" to "What force and motive led 
you to seek a higher and a better life?" and from 
"What do you know of beggars?” to "Have liberaliz- 
ing theological opinioue made you better or worse, 
and how?” 

It Is now generally admitted that the diflloultles 
of transmuting the testimony of untrained observers 


In the three final works — one on psychology In gen- 
eral, one on Adolescence and its Relations to Physi- 
ology, Anthropology, Sociology, Sex, Crime, Religion 
and Education, and one on Educational Theory ami 
Practice. Of these the second was published In JilOt 
The volume on Educational Problems has recently 
been published. 

A large work of his on the Psychology of Feelings 
Is approaching completion He also has In hand 
hooks to be entitled "The Psychology of .Jesus and of 
Religion Generally" and "Genetic Psychology.” 

The Jumping Bean 

T hat extraordinary product of the vegetable king- 
dom, the “Jumping bean,” Is derived from a bush, 
closely resembling the coffee bush, that ;ruws in I bo 
Yaqnl River country of western and northern 
Mexico. TTie bush attains a height ot from 


of a bumaa being's "aoul," that Is, his 
Intelteet and character, from the begln- 
nthf Ot life to manhood, parallels or re 
capitulates the development of intellect 
and duuracter In the animal kingdom, so 
that the child's mind Is at one stage like 
that of a worm, at a later stage like tjfat 
of a flab, later like thst of a monkey, later 
like that of a savage, and only after many 
years like that of modem men. ''Stage 
by stage,” he writes, "we enact their 
lives.” ‘The child and the race arc each 
keya to the other.” 

The aecond doctrine la that "Nature is 
Bight,” that a child oupAt to pass through 
Just this series of stages, that the pro- 
cess ot inner growth should bo left to take 
its course, unlnterfered with by our artl- 
flotal Ideas of what children ought to bo 
and do and become. "Along with the 
sense of the Immense Importance of 
further co-ordinating childhood and youth 
with the development of the race has 
grown the conviction that only here can 
we hope to find true norm against the 
tendencies to precocity In home, school, 
church, and elvlllzatton generally, and 
also to eetablisb criteria by which to 
diagnose and measure arrest and re- 
tardation of the individual end the race.” 

Since many features of the natural un- 
tutored behavior of children, such as grab- 
bing whatevsr they want, fighting who- 
ever tries to take it from them, teasing, 
bullying, cruelty to snlmsla, laslness and 
envy, are intrinsically detestable and so 
seem to prove that nature Is abominably 
wrong, President Hall devised the third 
doctrine, that certain childish tendencies 
which, In and of Ihemselvea, would be 
pernicious, are, nevertheless, desirable, 
because only by their exercise In child- 
hood can one avoid a worse fate later 



G. STANLEY HALL 


three to four feet, and the hundreds of 
blossoma that it puts forth are of an 
olive-green tint which, after ripening, 
turns to a buff gray. Within each blossom 
are two "fertile” seeds, and a third, which 
Is the home of a small, exceedingly active 
worm, whoso performances are responsi- 
ble for the queer conduct of the bean. 
When this worm emerges from Its 
prison it becomes a beautifully colored 
moth. 

The seeds of the Jumping bean blossom 
In the mouth of May. Then the female 
moth deposits one egg on the pollen of the 
flower. As the flower develojui It forma 
a triangular-shaped shell on two sides, with 
a convex shape on the other, Within this 
the chrysalis develops Into a grayish- 
brown worai about one-tenth of an Inch In 
diameter and about half an Inch In length. 
This worm lives Inside Its coll for a period 
of six months, or until the middle of No- 
vember. Then, ellmatle conditions being 
favorable, It Iwres a hole through tbo end 
of Its shell and flies away as a moth, to 
mate In Its turn and perpetuate the 
species 

If, however. It Is brought In the toan to 
B coldsr climate the worm will die In the 
shell Cut a small hole In the end of a 
Jumping bean about an eight of an Inch In 
diameter, and In less than one hour the 
worm will cover the break with a white 
Aber-Ilke exudation from Its stomach, 
working the mouth round the opening 
until the hole In the shell shall become 
completely closed 

Kept In a moderately warm place, and 
not packed too tightly, the Jumping beans 
will live for five or six months to mystify 
and amuse. The Jumping is mused by the 
worm’s curling Itself into a halt and then 
springing out to full length against the 


That Is, by having cruelty In a mild form 
at six, one is preventively Inoculated against being 8 
Nero St sixty By being a bully In childhood one 
purges his soul from domineering In adult life The 
deplorable tendency of adult financiers wojild have 
been driven out of their systems, had they been left 
free in the nursery to take whatever they wished, and 
bite, sonitcb, or otherwise Inflict upon protesting l»lay- 
mates whatever the market would bear! 

Theae three doetrlnea are. of course, somewhat 
misrepreaenteSr In ao brief and bald a statement. 
Full quotations from Prosldsnt Hall's writings would 
ahow them in a mote tempered tom with cotnpro- 
mlaea toward the oppoftte dootrinea— a child’s 
mind is stade Into "an adult's mind {» the easiest way 
that hature has hit upon;, that the Original nature of 
man ia e«ry wrong in spots, and that indulging a 
bad tanCNwr in ohfidhood halpt to form the bad 
hsMt top food add ail. ^ 

Jn the Inttoeat ot these t^ieoriee and partly 
fiM;i « fpntw aeleaUdo eurtoslty, ftoaldent Hall and 
at ciiirh ^J»lvorslty hate tur»«d from the 
<a mental artonoee-tom diMWtiww 

.fm be tamembeto* bow be rea- 
U what 'Idtonttopi Intolves, 
ff00oa§ Of Whai toocMto. parthsttiat 
todto itomen and ohitdran mahlfest 
il^ dttaatlwia whtob «to o«8w. He 
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given In response to such questions Into a science of 
human nature are well nigh insurmountable, and that 
the practice of Issuing these so-called tiur^tionnair g 
without elaborate cross-examination and objective 
verification la undenirable. But tar the fundamental 
motive that prompted them, the desire to niakc 
psychology a science as broad as human nature It- 
self, there can be only praise. President Hall was 
an early leader In making phyohology the science of 
total human nature, and In showing what work It bad 
to do in explaining the actual behavior of men In 
work, play, health, disease, crime, religion, and every 
activity of life. 

Granville Stanley Hall was born at Asbfleld, Massa- 
chusetts, sixty-five years ago. was educsted st Will- 
iams rollego. Union Theological Seminary, Harvard, 
and abroad. He was one of the eminent group com- 
posing the faculty of Johne Hopkins University, 
in 1889 he organised Clark University, of which he 
has since tbqn been president 

President Hall's wtltlngs, published In the main in 
the Amertodn -Journal of PspcAolopy nml frdrrffoffiral 
SominarD, make a very long list, over two hundred, 
comprising perhaps five thousand pages. He is the 
edltot of too Journal of RcTIpfOUf PsycAolopy and the 
Journal of R<Hw DewlopunnI. He 's now putting 
together the results of a life of enormous activity in 
eqllsutlof fioto bbout btUBU sMurs asl bqbftTtor 


side of the shell, thus making the bean 
Jump from the hand into the air. 

Joomalutic Colors 

WitiLf the HBo of colored pnpei hy American Jour- 
nals Is usually confined to the magazine and sporting 
supplements, In other countries, particularly England, 
colored paper seems to be a kind of Journalistic trade 
mark. There Is the Wi'stmMatrr Oazfttc, which, by 
reason of the color of its pages, has been called "the 
sea-green Incorruptible.” The old-fashioned Tory 
organ, the Globe, offers a deep pink, as does Its 
contemporary, the Bportmp Times, with greater 
reason. The Winmnp Post shows a nice, pale orange. 

The stock of paper in the Island of Trinidad be- 
coming exhausted, the Port of Spsln Oazrttc for a 
time appeared on a mauve colored paper, together 
with a bright yellow Inaldc 8ui)plemiint. Later It 
showed tor several iesues cerise pai’C, with a magenta 
supplement. 

A Journal published at the Cape of Good Hope once 
found Itself obliged to employ a kind of brown paper, 
the sort generally used for parcels, ami two suceos- 
slve Issues of a native journal at Ahmodabad wore 
printed respectively on a brilliant yellow and a dark 
green paper 

In 1M7 the Chung Ngoi Ban Po marked the occfr 
•ioa Of Ito "JuWJw" by appearing on acarlet paper, 








F rom the tops of the highest mountain peaks to 
the depths of the most fever ridden ewampa, 
from the regions of snow and Ice and cold, ao great 
that stoves must be used to thaw out stilt Ungers be- 
tween every focusing of the alidade, to the regions 
of such heat and humidity that only mosquitoes and 
other Insect pests prevent the men from working half 
naked, they go, these map makers, and not one man 
In a hundred who consults chsrt or atlas realises 
What they do or how they do It; only this he knows, 
that the result Is to be relied upon, and that ship 
captain or commander of an army may put his faith 
for the safety of the lives In bis charge In the ac- 
curacy of the maps furnished him by the govemmaut 
Map making and chart making have both many 
ramlflcattons The Coast and Geodetic Survey does 
not only the trlangulatlon work along the coasts, the 
hydrographic work for depth of water, but the plane 
table work, the actual outlining of the coast line, 
from nature herself. The Geological Survey does 
similar work Inland; the Hydrographic Office con- 
cerns Itself with water map making. Of these sev- 
eral departments, the most picturesque and by no 
means the least important, is the plane table work, 
since It Is from this work that tne charts themselves 
are drawn. 

A plane table la exactly what Its name implies— 
V table which can bo made plane with the sea level 


With it are used a few simple appUaaites, And 
no other means than these, and the trlangulatloh 
work which has been dope before, the maps and 
charts of our huge coast Unc, our harbors, our 
rivers and our lakes, are mada>. 

When a plane table party goes to work they have 
what Is kn^n as the "sheet," a piece ot carefully 
prepared pdfrl^. made so as to shrink and expand aa 
little SB possible, on which are marked a few dots. 
Indicating the pogltlon of certain trlangulatlon polnte 
In a certain p||^ of the country. The first thing 
the par|^ has ^ do Is to select one of these polnte on 
the lai^ and .erect the table directly over it. The 
taltjle woojji, fastened tu,,a “movement,". 
supporif d by a heavy tripod. The plumb bob tmibiilN 
nealh must point to the signal point on the land. On 
top of the table, the iriteet iu unrolled and clipped 
down, so that tike point on the sheet which repre- 
sents the point on the land. Is accessible. Then the 
alidade is brought into play. This is a small tele- 
scope which swings only in a vertical are and Which 
has for a base a long, thin steel strip, ths sides of 
which are parallel with the line of sight of the tele- 
scope. Within the eyepiece of the telescope are 
cross hairs, which bear a fixed relation to the di- 
visions painted on a rod, known as a telemeter red. 

Tbo alidade Is set npon the sheet, one edge of the 
base touching the point on the paper indleatlBg the 


■tg^al over wftlcb the "station** U erooted. The odge 
of ^ alidade ia also made to touch another trlangn- 
latlon poMit The table, prevloutiy made level. Is 
now iWung around until that other triangulation 
polnt.| tn Mtnre, is visible In the teleecope. The 
table is thus oriented— made so that the sheet is true 
with the landsoape. 

A rodman, with the telemeter rod, la then sent out, 
to stop at the first bend In the ooeat tine. The ob- 
server swings tike alidade until he oan tea the rod, 
keeping eUo edge of it ailWays on the Signal point on 
,|hs paper. Looking through Uie teloao(iq|W, W 'Teads 
tne rod" tor the dlManoe, In UMteni. oom- 

AHNMlM..'«Wl.»o«aelnt'^ ‘ho 

’'pgpwfi '.oorreepawtlnK to' th'e d W a n e e m the 
rodnan is plfoed. tike stenlght .edge, od, .<»ttv«s. giv- 
ing him the dlrecttos. Tine rodman then vwdg'do the 
next bend In the const line, and thf|. piracew Is re- 
peated, only this time the end of first mark and 
the second position of the rodmap. ate Joined with 
Ute pencil, thus putting on paper the onot outUco of 
the coast, measured on the spot, from nature. The 
charts are usually made on a scale of 1:29000. 

Bodmen are worked in pairs, one going ahead, 
while the other is being "read," and thta process la 
continued until the divisions on the rods can no 
ionger be read through the alidade. Then the whole 
"etetlon" is moved, and the plane table set up over 




Momncj^ioN 







In tight, 

, ,_-JH., IniMl ia « river 

tmt*ir out oil tight at «n the vi«i- 
' ; 1^' - :*» ' .^ttat KM* a ittwHporwrr tlgael mutt 
^ hp Oh thud, {>inhib, ttrelght and true, 
^ the Ilgnalt In tight, and Iti po- 

0tim lowM hitoh the poper hr a dainty surveying 
eglehW^ hnhwn M the three^polnt problem, in 
nndt hit pbeltlon hrltUn a circle 
illOjlti three kmetu polntt dntalde that circle. 

MffWrktttg thit tbree<polnt problem It usually 
dene a tort at trial and error ayttetn. If the chief of 
the party hnowa hia butlneaa and mutt erect a signal 
eegfl^hef* la not upon his chart, he can utu- 

al^ Blakt a pretty aoourate gneat at to where to put 
hla penoll on hla chart to indicate the spot where hit 
tlgnal tfUl he erected. With this for a beginning, he 
orlenta hit table on a visible signal and ohecka It up 
trihli 9 tber atgaalt. At he hat only guessed at the 
pinion nZ the new signal the lines from the other 
atgnaltr as drawn upon the chart, form a triangle, 
known as the "‘triangle of error.'' somewhere within 
trhioh the true point of the new signal will be lo- 
cated. By the shape of tbit triangle, the chief can 


or working through some woods, where all signals 
are for a tiros, out of sight. In such a case, the rod- 
man, himself, bscomes a signal, and the “station," 
when erected, is oriented on the other rodman over 
the petition of the "etatlon" Just left. Two miles 
can be "travereed" in this way with reasonable ac- 
curacy, although, as soon as a signal comes in sight 
again, It ia necessary to "check up" on it, and get 
rid of any error which may have been made. 

Ptane table work U thua seen to be not especially 
diffleult in Ita easentials. But It requires care, good 
Instruments, and personal courage and dclermlnatlon 
of a high order. The work c-annot be prosecuted In 
rain or snow, because of the damage the eiementa 
would do to the “sheet,” but other natural factors 
make the work difficult at times In certain locali- 
ties, the mosquitoes are so thick as to make plane 
table work a torture. The observer must have both 
hands and his eyes free to manage the Instrument 
The rodmeu must plod through thicket, high grass, 
swamps and underbrush, when the station is to be 
moved, every one Is so loaded with instruments that 
there is no chance to fight these pests. It is not 
uncommon to come on a party doing this work, par- 
ticularly In Alaska, in summer, with faces and hands 


•iOl 


hyer, an’ we reckoneil yr>' all ruthcr we got yo' all’s 
flags than yo’ all ge( th’ ’pits ’ ’’ 

There wasn’t a man In lh(> party who had been vac- 
clnated for ten years Their work took them within 
a few feet of the jiest hohse And there wasn't a man 
in the party but went quietly and eulinly about bis 
work, or even hurried It l.ncklly for them, no one 
got ‘‘th’ pltB," blit the danger and the courage were 
there, none the less 

It Is not unusual tor a party to llnd a trlangiilatlon 
signal— -a huge structure of boards and timbers — de- 
stroyed or carried away, either by the elemeiits, or by 
the natives, for firewood When this happens the 

signal must be rebuilt if enough of it Is left to 

mark the spot, all that Is neeessary hi lumber, ham- 
mers. axes, and some skill Bui if It Is all gone, the 

"ground murk" must be sought for The ground 

mark Is a peg, driven deiq) Inlo the giouiid, with the 
true "point" marked on It If this Is gone, there Is 
another, either a boltle or Jar, marked with the true 
point and burled three feet oi more In the earth Its 
approximate position must bo determined from signs 
of tho old signal, or, if necessary, by working out a 
"three-]iolnt’’ problem, and then It must be bunted for 
until found When recovered, a now signal must be 



Runniiig a travanc line with the plane table and alidade. 
HOW THE PLANE TABLE IS USED 


tell approximately where the true point le He marke 
It, and proceeds as before, getting the second time 
alto a triangle of error, but a muota smaller one. 
Successive trials reduce the else of this triangle of 
ejTor untll^the exact true point Is determined, when 
the Aew stgWal on the land, and Its determined po 
«lUon on the chart, become Just sa effective for 
forBker work as a triangulation algnal. These tem- 
porary plane tabjo edgeals, however, are only erected 
for work around ooraers and^'np rivers nod small In- 
lets, 01^ for traverse work. 

Trarsna work la required In plane table work for 
aqast; eharta by the necessity of having something 
the olwrt than the mere ooast line. Ship 
iwant to' know aomethliut aheut the coast, 
% rdafhi near irt. the ema;!! tewas, ■woods, etc., 
1| .only if uaafai tnformatioa itt ease of a wreoii, ai- 
«om«% sbraal datarptlnatiim of a Shin’s 
near a eaeat. 'Is greatly faelil- 
oharaotsr ot that , ooast plainly 
Be alt itetks table parties base to oeasMer 
t^kiiif to «ptfe',«ft«Bt Inland, and 
.nfrasanie” line ta»««>Mi»oaaiiy be run. 
NMiag ow, ter tagtaiwe, a aech of land, 

jilt J 1'l' ' , 


one mass of raw, bleeding and awoUen flesh. But 
you will never hear a complaint, so long as the 
"work" is progressing fast enough 

Much of the work of getting from the station .at 
the end of one day's work, to camp, and getting back 
the next day, la done with launches. The weather 
these little boats are forced to endure, and the hasard- 
oua landings made in a tender, will make even a 
waterman wonder, but a plane table party thinks of 
little beside the Importance of the work It Is doing; 
storms, dangerous boating, lever, mosquitoes, even 
small imx will not frighten them away. There Is 
record of a party which came to survey a small Island 
in a southern bay, and which Immediately went to 
Investigate the red and white flags that should have 
flown from the triangulatlon signals, but were seen 
flying from a dead tree near a small cabin. A south 
ern "cracker” came from the house and watched them, 
Inourtottsly, as they approached, 

***Why have you takm our flags?” the chief of the 
party demanded. "Don't you know It’s a penal olfenoe 
to tamper with tlis property of the United States ?” 

'Ta-as, suht" came the unexpected answer. “T 
knows it. But w« nil gut fo' cases of small pox in 


built, from lumber, obtainable locally, from trees out 
and trimmed on tho spot, or from suppIteR hauled a 
long distance away — but the signal must always be 
rebuilt 

Plane table parties must have for membt'Vs men 
who are at onco engineers, surveyors, builders, water 
men, woodsmon, and inventors Kvery possible con- 
dition of outdoor living must bo met and cimquered, 
every possible difficulty overcome, nnd through It 
all, and with It all, the work must proceed On the 
accuracy of the work will depend the snfetv of mil- 
lions of property, untold numbers of human lives. 
Imbued with this Idea, be the dlftlcultlca what they 
may, the plane table parties of oui government press 
steadily onward, mapping and remapping the coasts 
of our waterways and our ocean front, a work never 
to be flutshed, since coast and walerway lines change 
conetantiy, a work Indispensable to otir welfare as a 
nation. So that, little known though they may be. 
HI understood as is their beautiful process of prepar- 
ing a map "direct from nature," those plane table 
parties play an important role In the progress of our 
clvillsatlnn, and deserve more reeognitlon and honor 
than has hitherto been accorded to them. 


The Total Solar Eclipse ,of 

The Moon’s Shadow Traces a Couft« from Austraiiift to Centrai Amaiica ^ ^ 

By Frederic B- Honey, Trinity CoBege , , , i 

T he toUI eoIlpM of th« Bun, which occurs on April ecliptic to oomft wtthiQ Um Barth’s shadow. Tha plot POtttt tram Wl^tch tUt «on)MN| I* # 

J!8th of this year, will be observed under some- shows the position df the Moon reUtIve to the aSMOd* Boom, a»w dllowB In both prdjootioim. ThO 

what unusual and interesting conditions The princl- ing node V at the time when the projection ot the adtleh the oentral eellpaa e^)l be vtmWe iji|^ 

(Ml value of a total solar eclipse is obviously depemi- radius vector of the Moon’e orbit will coincide Wttb be Wei7 near tbe eduator (tit M def- 

cnt upon the posstbillty of observing the phenomenon that of the earth, The moon will be very near tbe de(. W.), end will be below the pMee ft 

froiTi a land nroa to which it le poeslble to tranaport node and below the ecliptic; but if It were e little correepondlng to the ittuettoh ahOWB Bf 

the instruments fur observation. In the the Ekrth’a orUt. 1^6 S«a fee hCthUlr 


event of totality occurring in midocean, or 
in the Inaccessible polar regions, the as- 
tronomer is deprived of whatever value 
might accrue to science. But on April 28th 
an interesting aspect Is presented, notwith- 
standing the fact that totality occurs In mld- 
oeeaii. Inasmuch as the waters thus visited 
contain the land areas of the Samoan and 
tmion Islands, and the Tonga or Friendly 
grouii Thus Is afforded an opportunity for 
scientific expeditions to these regions, which, 
though geographically remote, and In some 
cases must be reached in aurt boata, are in 
no wise discouraging to the enthuaiaatic ob- 
servers who will visit them for the pur- 
pose of observing the wonderful corona of 
the Sun The significance and value of the 
eclipse phemiinena may be Judged by the 
personnel of the several expeditions which 
are already e(]uipped and on their way to 
these islands of the eouatorlai Pacific The 
seekers fur more light on the science of 
solar physics are traversing the long dis- 
tances from such obeervatory renters as 



•ellpoed, and tfe# pnvbVtloB Hfetwamt tfeb 
apparent dlamoton of tb« imi iii4 MMfeiwt 
the time of tfee Mlbi«e to gfeown In f%i- >• 

At oMli •neoeMiia Aarae tfee Atofen'i 
ahadow to jwajeoted on « djUaMni gfecfe «( 
the Bartfa’a anrtoiM tlartlMr wwfel. ' ima 4a 
OB aeoMBt of tbe addltloBnl AMOtton ^of 
oBo-third of a day during wfelofe thg Bartli 
rotatea into a bow .poaiUon. Bat ii|iuriaf the 
laterva) of flftydow yoan and ttitotfdaittr 
daya (Maroh fefith. 1867. to April Mtli, 
1811 ) or tbroo tlmea olgfetoen Fwn atod 
etovon aad ono-tfelrd daya, tbe Butk will 
baye nudo a numbor of rotatlona WMcb 
will raaalt In the Mooa’a ahadow bring pra- 
Jeetod on vary nearly tho aamo part of tba 
Bartb’o BUrfaoo. Tbo data of tbo total 
arilpaa In 1887 waa Maroh Mtb lO.ilh. Hut 
of 1811 will be April 88th, 10.27h. within n 
fraction of an hour of tbroo ttmoo-tbo 
length of an ecllpee period. 

Fig* i ahowa the path of tba total eetlpae 
which extenda from Auatraila aproaa tbo 
euttator to Central America. Aa a partial 


Stonyhurst and South Kensington, England; 
Sydney, Anstralla; Lick of California and 
others, for the knowledge which may bo 
obtained in two to four minutes' view of to- 
tality; and even these few precious momenta 
of observation are entirely dependent upon 
fair weather With all conditions favorable, 
the patience of the astronomer who hag 
"pursued the shadow" will be rewarded by 
the wonderful aureole of light which sur- 
rounds the Sun 

The drawings which illustrate this article 
are designed to show graphically the rela- 
tive poslltons of the Sun, the Earth, and 
the Moon, at tho time of tbe eclipse. 

An eclipse cycle of eighteen years and 
cloven and one-third days — or a Saros 
(which means repetition) includes on the 
avtraffr seventy eclipses, of which forty-one 
are solar, and twenty-nine are lunar. The 
period from 1898 to 1910 Included forty-two 
solar and twenty-seven lunar eclipses; and a 
lunar appulse occurred twice — an average of 
about four eclipses a year This year is an 
excellent illustration of the Saros Bach of 
the last three elghteen-ye.ar periods has In- 
clnded throe years during which no lunar 
eclipse has occurred. The years 18B7, 1876, 



eclipse It will be vtolble In ibe enstorn 
part of Auatraila and New OnimM. nnd will 
iBolude Van Dteman'e Land, New gealand, 
and tbe lalanda to tba norttu It wBI be 
yfslble in tbe United States, fetealeo, aad 
Oeatrai America. Washington will be eery 
nenr the limit of- vMibIHty, iriMto a saMdl 
partial ecllpee will be aeen, tbe Stw eettliig 
eritpiMd. ' ' 

A Naval Moiihod of Ofatehttaf TWa 
QxjVMi 

T he chemical laboratory «f tbo Natlenal 
Bureau of Standards reoeatly bad need 
of a large quantity of pnottonlly pure 
oxygen gae in carrying out eertain work. 
TbU gas was preparad In we of tbe pfajrM- 
cal laboratoriee of that Instltutlw by the 
electrolysis of water. Tbe porittve elec- 
trode was suspended la an ordinary round 
quart bottle wltii Ite bottom rempved. 
Tbie bottle was provided wltb a bollow 
metal stopper wblcb formed part of the 
electrical ownectloa between the pogttlve 
electrode and the outsido main. Tbe elec- 
trolytic apparatus waa plaoed oUtolde Uie 
building, and as the hydragw given off 


1893 and 1911 contain no lunar eclipses A Pnaitlnw the Bin 

total eclipse of the Sun occured on March the tiaw of the orilpie. • 

2Bth, 1857; on April 5th. 1876, on April 16tb, 

1893, and it will be repeated on April 28th, 

1911 An annular eclipse occurred on Sep- 
teml)er 17th, 1857, on September 29th, 1876, 
on October 9th, 1893, nnd It will be repeated 
on October 21 st, 1911 
The reason why there will be no lunar 
eclipse during April or May of the present 
year will be apparent on an inspection of 
the plots of I he orbits of the Earth and 
Moon The latter Is magnifled eighty times 
In order to show more clearly tho position 
of the Moon relative to the node; and it 
will be noted that In magnifying the orbit, 
the angle between the radius vector of the 
Earth's orMt and the line of nodes of the 
Moon's orbit is preserved On April 18th. 
fifteen days before the eclipse of the Sun, 
when the Moon will be almve the plane of 
the ecliptic nnd approaching the descending 

node N'. and the radius vector of the Moon's 

orbit will be projected tn the radius vector Path tiWtog by ths MuW’g sboioW. 

of the Earth's orbit produced, the Moon will 

be near the node, but not near enough to the plane of farther from tbs Bods, the MoOB's shadow wdilM 

Yhe ecliptic to come wltbln the Earth’s ^shadow Also projected wholly on tbe aoutben banltoiriHlto. 



Path traesd by tha Maw’f shaiaw. 


^ at tbe negative pole was not Beaded, It 
waa rilowsd to go to waste. 

Tbe oxygen gas eacaplng through tbe 
hollow etopper under a pressure of only a 
few Incbee of water was conducted through 
a long ooppor tube to a puiiltor ciiutrintng 
platinised quartz. Although this purlAer 
was used constantly no ImpuiiUes weto 
found In the gas. From the purifier jfte 
gas was conducted tbroogb s vslire-bqsA 
a two-liter oyllttder of heavy brptSs tltijid 
with nlritel. This cylinder was staq^ended 
In a bath of liquid air at atmos^iO^ 

, ptrsMiire. Fresh made liquid air binlto st 
Bfeoot 8 deg. C., tower tompersUre. ^jfai 
amen, aad this dUtorenoe was .SWB«^' to 
haiiae tfee oxygen to liquefy. ^ 

hraoi cyMnder wm flUed with UquiA fl|^ 
gbB, the current WM Ai|t eS Awife' 
rieetooiytio appferstw, A eomiaoii 
.wiis c^naeoted wKh'tlbs ^ ' 

tlquM rir bato lOBtoved, SM 
’ owWn at OBM heAM vfetwriii . 

the best iMrirril hem 


1 May 12th, flfteea days after the eclipso when the 


Is the projection of tbe Barth on tbe plus 


Moon will be below the ecliptic, and the radius vector ecliptic, and ng. 2 Its prejeetton on a ptona WtdM.la 

of the Moon's orbit will again be projected In the pro- parallri ‘td Itii axle and prippefedleiltar to Ihs W 

longatinn of the radius vector of the Earth's orbit, the^ the ecliptic, Tlw etsoator, tbe ttaptes, 1!|M 

Moon will be too far sway gremt the plane of the' cies, aad that merMtaa whtefe psSMS 


9U pbr''!8«tit 'pare.' it fV 

‘AMed'lB wag is • 

feftto. tthim hxpeiisilU.lfMpWlM 
'tofeipMi OtttA HgdM'dtlg NWfcdMjtiy ^ | 




^ htm m Amakm m»piag 

ptow Wrtt’P* Bcainfinc Aiwb^oak: 

:'ii;::'jHilMk;jrpr 'iiiiMfMttoB P dtftiM on 

Ml^rted bf Ata^fiatn Plm tbe »rop«r oolu- 
Ithat ttafl pao|>l« objMt to 
la Pi ^irawiit of atonoy (tlreotlr out of the Treasury 
tQ «A|lao4««rb< 'nw lowering of the duty on 

aaMMli pn^rto^ by ▲merioaa abljM would remoTo 
Pe lowered duty night lead to 
^Oremillltd lalportf, which would not lewHm the revenue 
of pg foyeramont. w. R. Suith. 

ifoodhuri. Tenn, 

A FW^citiul MEo^ Ocriee 
W*' hhve received from Mr. Ttaomaa Cbllde an ln> 
tereitlng aanmunteatlon In whieb be deaoribee a 
*>et)betii«l motion madilne” preaentlng lome appar- 
ent^ ntvei featuroa. Our readera may find it Inter- 
eettnf -to eearota out the fallacy Of this Ingenious de- 
vWn Wo therefore reproduce below the main gist 
of lif. Childs's letter: 

1b the Vdltor of the Boi s irrmp Amisicau: 

Ttie aooompanying sketch illustrates a device which 
•hOttld apparently fumlah a continuous and perpetual 
awpply et power. 

In the dtefvam the line X A represents the level of 
waiter In aome aultable container In which the ap- 
pamtoa la placed, Thu apparatne conelata simply of 
two or more dUke arranged to readily rotate about 
their axea at CO, aa shown, the overlapping portions 
of the dlaka being placed oloee to one enother, so thet 
the weter rises between them to tbd# level BB by 
enptUnry action. The effect of the weight of the water 



Oi«lilaqr perpatual aurtlon macUiM. 

thus drawn and oupported on one aide of each 
diek. ahottld be. It eeema, to make both wtaoeU tarn 
In the direction indicated by arrow heads, 
iintar, B. C. Thowas CHirns. 


HIM Drilb in FBctorkB 

To the Editor of the SciBirririo Awshiuan: 

Tour editorial on the subject of “Fire Orills in Fac- 
tories,” In the April 8th leeue, U a strong argument 
for leidalatlve action upon aomethlng that U certainly 
noeded ta much in Induatrlal estahUshmenu as In 
schools, If not more so, on acoount of the entirely dif- 
ferant oondltlons to be found In factory and school 
bhfldlngs; but It will perhaps be a dUBcult matter to 
enforce the observance of a law making fire drills com- 
puliory, It tha duty of conducting drills devolves upon 
factory owners. The average factory owner or supor- 
intondont of a factory similar In character to the one 
lb which the rooont terrible loot of life occurred in 
Mew York, Is usually too buaily engaged In keeping 
hUi work people “speeded up,” to give attention to 
what be would probably term “a waste of time ” And 
Where U the man, or woman for that matter, In a 
mahutaoturlng or mercantile eetabitehment of any de- 
MHBtlon who will admit the possibility of fire origin- 
ating within their own premlaeat I have failed to 
«ne during many years of experience In vUltlna 
fletorieg.' “Hre have been in businesa for forty years 
ihd hever bad a fire,” li heard quite often In fac- 
to^, Moat oohool buildings are provided with am- 
irte means of mtlt;* deski and chairs are fastened to 
the toon In rognlay rows with alalao between; there 
MW no piled* «C light inliammable material heaped up 
or WMp^ad over lai|w Mwaa, to ooipe in contact with 
iM geta; the puplla, aa a rule, do not smoke 
otpMwthpi In the hnildlMB, no do nlnotj^lne per cent 
M tflip ttalo ompiiiMH tn tlfo bftrloiu bnuehes of the 
lihore.MW ni) nMltOTn bo spark, no 
bsaftags'to run hoi^ AO b>ly *»■» « w“i» 

1» neeafoillsifo, nor any prwMinff^ble stoves 
st^M Alth ^,4hroi^ .ippky imbber tuWng. 
4l|#,thijwo nnd othwr.hMiMtfg/sglst In h MifrtwsUt or 
WM^^twry, nAH,^ pswinir 'Wnihlnos on nsusiiy 
on Ipog f«l&^h«tinsn wMoh 
.ftft,, of .this ppjMwtffw; sn^ 
W b»»nhtplll#'i#;>soiniiss ga oh- 
h^^fonf,,p«M|i,; II "is iMt opty tbs 
KS'ipipphiffg nop,m.^|K|p,«rri|w« 'i»- 
<*• 


la panic prOo/ when hU escape from fire U out off, 
and there la no arrangement of fire escapes applic- 
able to g tepAtory ipilldtng that will serve the needs 
of several hundted people endangered by smoke and 
flamee. The hnlldlng of moderate height Is no excep- 
tion to the rule, tor a»ny persons have been com- 
pelled to jump from aooond-story windowa. 

But you have sounded the keynote of this most Im- 
portant theme In your auggestion that “it should be 
made compulsory for the landlord or leasee to in- 
stall an effective system of automatic sprinklers ” 
And It Is of dally occurrence that efficient systems 
of sprinklers either put out fires in their Inciplency, 
or so hold them in check as to give people a reason- 
able time to eaoape, and the fires are practically ex- 
tinguished when the firemen arrive. We do not often 
read of these occurrences ,ln the dally press, 
tor they are not advertised — It being only when 
fire gets beyond control and Uvea are lost that at- 
tention is paid to ouch matters; but records arc 
kept by those interested In sprlnklered risk fires, 
which can easily be procured from the National Fire 
Protection Association, 87 Milk Street, Boston. 

In some cities sprinklers are required by law In 
theaters, in the basements of large mercantile build- 
ings and in basements of school buildings, for that la 
where school fires usually start, either from defective 
beating appliances or from bad housekeeping 

Why should the far more hazardous factory build- 
ing be exempt from such a law? Sprinklers are not 
new; the cost of Inatallation Is not exorbitant, nor is 
the bualnesB monopolized by a corporation The 
sprinkler equipment Is a profitable Investment; not 
only through reduced cost of Insurance, but when It 
is considered that serious loss by* Interruption to busi- 
ness Is prevented by a very simple device, which 
merely requires the maintenance of a few thousand 
gallons of water. Modern buildings will prevent the 
spread of fire beyond certain limits; but the contents 
need as efficient protection aa In the ordinary frame 
structure, and the automatic sprinkler Is the only 
known device for such service. 

Philadelphia, Pa. P. D. C SncwAan. 

The nanetaiy Qmr Problem 

In our issue of Fghruary 18th, lfill. Mr. Joseph de 
Martino suggested to our readers a mechanical prol>- 
lem. It was required to find the number of revolutions 
of the central gear wheel for one revolution of the 
satellite when the peripheral (Internal) gear was 
bald fixed, and vice verta. We have received a largo 
number of communlcatlona giving solutions by vari- 
ous methods Most of the answefg to the problem 
were correct. A number, however, were short of the 
true answer by Just one revolution. Thus, one cor- 
respondent says; "Gear C will make as many revo- 
lutions aa the number of teeth In gear r Is contained 
In the number of teeth in gear A ” He thus obtains 
for his solution of the first problem' 


aff. 4, fif. 

We have selected from the many solutions sent In 
two which seem to commend themselves for their 
lucidity and briefness. These are reproduced below 
To the Editor ot the Bcisntifio AmcaicAN; 

I offer the following solution ot the problems ot 
Joseph de Martino on page 162 of your issue ot the 
SciESTiFic Ahsbicait of February 18th: 

Ijet D he the circumference of the circle described 
by the huh of circle B, and let d be the radius of this 



I'gd hwff 


Diagram of mechanical problem. 

circle, and b and o the radii of wheels B and C re- 
spectively. 

Then d»b-f-c in all the six cases 
2 r dwag w (h-f claseg » 6 4 2*0. Therefore the 
clrcumferepoe df D equals the sum of the circumfer- 
ences of B and C. Let us use one cog as the unit 
Thao A -Ml A,»74( An = «• 

Mow a point On n rolUng wheel diametrically op- 
pooite the poiail Of contact movee twice as far as the 
hub. The powqr wheel always engages this opposite 
point Bo M .filstat on the power wheel will move 
twice aa tte.m Vto hub of B, {. e., a distance equal to 

Bo tM» 4ig<|M|«0. XA divided by the circumference 
of the power «dn give the number ot revolu- 

hong the pgffw aakea. 
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The solution of the first problem is therefore as 
follows: 


_ ..fto 
01 ~ 01 "oi 
_ 14« . 

87 87 ■■ 

2 An 182 

ir =- 21 "7 

When the central wheel is fixed, the number of revo- 
lutions of the Internal gear le slmUarly obtained by 
dividing the total travel, expressed In number of 
teeth, by the number of teeth on the Internal gear 

m _ 172 01 

111 ~ 111 - 111 
2A i _ IIH .1. 

Ill " hi " ’h 
27>„, _ m _ 7 

'ill ■ ■ 111 " ^87 

Fhebkbick D Stktson 

To the Editor of the S*ikmiki( Amkki('a> 

In answer to Mr de Martino's problem, 1 offer the 
following solutions. 

I 2|?; 4; (H. 

II hVr: 1*: V,. 

in The simplest method of arriving at these re- 
sults seems to me to be as follows ( 1 ) Suppose that 
the plate carrying the satellite gear B Is stationary 
Then (supposing that the three gears A. D, C have 
a, b, r teeth respectively) It is easy to see that A and 
C will revolve In opposite directions at (, n revolutions 
per minute respectively We may represent this thus; 
A (e) 

B ... 

' C (a) 

(2) To find out what happens when A is held sta- 
tionary, conceive that the wHole system revolves at 
the rate of r revolutions per minute to the left. Then 
the diagram becomes 

A 

B <- - (cl 

C -< — - (o + c) 

Hence when B makes one revolution, (’ makes 
a 4 <■ 

.. - rovolmlons. 

(3) When C Is to be held stationary, conceive that 
the system represented in (1) revolves as a whole to 
the right at the rate ot a revolutions per minute 
Then the diagram becomes 

A ^ (a -f e) 

B ► (o) 

C 

Hence when B makes one revolution, A makes 

— i — revolutions The particular cases given can 

now be worked out. Immo S Ai.lkn. 

Amdon, England 

The Current Supplement 

T he opening article of tJie current Sufplkmknt, 
No 1842, Is devoted to a very thorough review of 
the English Aero and Motor Exposition at Olympia, 
London.~Mr Walter V. Turner's article on "The Air 
Brake as Related to Progress in Locomotion." is con- 
tinued. — Some formulae for frosting, etching and 
coloring Incandescent lamps are given —The Paris 
correspondent of the S( irntific Auerican reviews the 
recent work done by Capt Ferrlfi in wlrel^ teleg- 
raphy from airships. — Qcorge C Rice, Chief Engineer 
of the Bureau of Mines, contributes an article un the 
plan and purpose of the experimental coal mine 
which the United States Bureau of Mines has estab- 
lished at Bruccton, Pa— 'Mr F Alex McDermott 
writes instructively on the chemistry of biophoto- 
genesls, which. In its complete aense, is the produc- 
tion of light by living organisms ~ The camphor in- 
dustry Is described —Over twenty-five years have 
twaaed since Wilhelm Rous published his first con- 
tribution to the mechanics of evolution, in whlih he 
Indicated an effective method of analyzing the com- 
plex prooeases by which an individual organism is 
developed. Since his time much progress has been 
made, progress which is reviewed In an article en- 
titled "A Quarter of a Century of Experimental Em- 
bryology" — "Road Making In the United States ' gives 
the present status of the use of bituminous materials. 
— “Psycbanalyais” Is a new word, which. In terms 
comprehensible to the layman, has been defined as the 
sclenee of reading the Inmost secrets of the heart and 
aoul In spite of — aometimeB without the least aus- 
plclon on the part of — the person who Is the subject of 
te'veatigatten. The progress that has been made is 
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Science in the Current Peric4jea^ 

In this Department the Reader will find Brief of 

Articles Appearing in Contemporary Periodicals at Home and Abroad 


**Investigatiiw’* Peary 

T ub trlAli and trlbulationa ot Robert E. Peary In 
obtaining; reoognltlon for hie remarkable polar ex- 
ploratlona are fully recorded in Congreaslonal rerorda. 
Our contemporary. Th< Haty, baa performed the com- 
mendable taak of liftlug out of their obscurity these 
Interesting documents, which should bo placed before 
every American reader, so that he may know Why It 
is that Robert B. Peary has been made a rear admiral, 
and why European scientists, in particular, have so 
unstlntingly accorded that full meed of praise which 
he BO richly deserved. Prom The Navy we cull the 
following Interesting particulars: 

The Committee on Naval Affairs made an extended 
report wherein It was stated; “Robert E. Peary 
reached the North Pole on April 8th, 1909. From a 
camp, which he estahltshed at a point estimated by 
observation at 89 deg 58 rain, north latitude on said 
date (slightly over four miles from the exact pole), 
he made two excursions on that and the following 
day, which carried him close to and beyond the 
polo." 

Capl. Peary appeared In person before the com- 
mittee and gave Important testimony, submitting all 
Ills papers, original data, the dally Journal kept by 
him during the Journey, and notes ot aatro- 
nomical observations and soundings, etc. The 
committee bad before It the report of the Na- 
tional Oeographical Society of Washington and 
a report from the president and one of the 
board of governors of the Royal (leographleal 
Society ot London. An independent examina- 
tion Of the data and proofs was made and a re- 
port was submitted to the committee by Hugh 
C. Mitchell and C R. Duvall, expert computers 
ot astronomical observations of the Coast and 
Geodetic Survey of the United States Messrs. 
Mitchell and Duvall came to the concluston that 
Peary passed within a little over a mile of the ** 
exact pole, and that the inarch of April 7th, 

1909, may have carried Peary even within a 
stone's throw of that point. 

“The hearing! established the fact that Peary 
reached the North Pole on the above-named 
date in pursuance of a well-defined and care- 
fully laid plan, which he had been able to 
formulate as the result of more than twenty 
years' Arctic experience, and which he was able 
to carry out because of an indefatigable earn- 
estness and singleness of purpose. 

“As a result of this plan, when he reached 
out over the Arctic Sea, as had been done by 
other explorers — Nansen, Greely, Lockwood, 

Markham, and others— and came to a point 
beyond where they had turned back, and beyond 
where he himself In former excursions bad been 
obliged to retreat, he was able, by reason of his sup- 
porting parties, to go forward with sledges filled with 
provisions and fresh dogs for locomotion, these very 
essentials of success having been conserved for bla 
final dash. 

"Three years before, in 1906, Peary had reached 
87 deg, 6 min. N„ the farthest north ever attained up 
to that lime He then learned the necessity of more 
careful preparation, and, returning to the United 
States, planned a campaign by ship, men, Eskimos, 
dogs, canned provisions, lighter equipment to the very 
last detail, which resulted In success. 

“Peary was an officer of the United States navy, and 
charged with the specific duty In which he was en- 
gaged. President Rimsevelt, July Srd, 1908, detailed 
Peary to report to the Superintendent of the United 
States Coast and Geodetic Survey, and Instructed that 
Peary be ordered to make tidal observations along 
the Grant Lanl and Greenland shore of the Polar 
Sea." 

As to the accuracy of Peary's computations, the 
committed states among other things: 

“Mr. Mitchell and Mr Duvall figured the position of 
Peary at the pole Independently, but based on the 
same observations and by Independent methods. 
Their calculations agree within a second of latitude. 

“Mitchell states that from his professional experi- 
ence It wimld have been Impossible for the data of 
these observations to hare been obtained, other than 
under the clroumatanees claimed. The observations 
at the pole ware made at different times He states 
that In using these ohssrratlons lil connection with 
each other they. In a measure, prove each other, and 
error could 1)e detected had tb« obaemtloas no( 


been made at the points set forth In ths d»ta." asoertaUlUeut of facta con^rftittl dMtSa 

Aa to the matter of an error In his ehroaomsMr. Ocean: ths feneral Inforttatfcm hs had dhtataad hr 

which has been used as the basis of certain attaeka llvl&g over twelve years wiOila the Ardtlo elir«te; 

upon Peary's claim that he reached the pole, the and Anally having sucoeiafully followed. • Oarefully 

committee has to say; laid plan I'esuRlng In his reachlAg aa Adrll dthr IflM, 

"Thla very error proves the truth of hla position and bringing hack to oivlllsatlon the ObadltlOBS st- 
and the correctnesa of his observations, baaed upon Istlng at the North Pole, that Robevt Bdwin l^ary hue 

hla own chronometer. Had hla chronometer been ex- performed a moet retaatkabto and wradertul aervlee, 

actly correct. Gamp Jeeup would have been In direct that be hae attracted the favorable attention of the 

line with the pole, aa he had supposed from hla own olvilixod world; and that therefore the lAttarleen 

observations, and the forward march would have people, through Its Congress, ShsU render him thanhs , 

brought him exactly over iU location. Hla detour to and beatow upon him the hlgheat rank of thS aerrtoe 
the light, however, on the following day brought him which be adoraa." 

within 1 8 miles of the exact center, which is snb- Df- Cook’s remarkable tale and tti sttbWQUenf die- 
stantlaliy the goal he sought." proval bad InatlHed ao much doubt In the minds of 

The committee comments further as follows: many people, that not all the nomutttae we» In aoesrd. 


within 1 8 miles of the exact center, which is snb- Df- Cook’s remarkable tale and tti sumnouent ait- 
stantlaliy the goal he sought." proval bad Inatllled ao much doubt In the minds of 

The committee comments further as follows: many people, that not all the nomutttae we» In aoesrd. 

“It is a well-reoognlsed tact that exact results are A minority report eecompanled the majority report 

not attainable as a result of observations. A matter of the committee. At the oenclueloa of Oapt Peasy’a 

of one or two milea under favorable ctreumstanoee la examination tbe accompanying diagram waa exhibited. 


a fair allowance. Dr. Nathaniel Bowdltch, In the 


I which ate marked the potnta ia the vicinity tff 


American Practical Navigator, an official publication the pole where be had made his aatroaomical observa- 


ot tbe United States Navy Department, states: 


tknu. These points v 


B determined by working out 


"In obtaining reeults of observationa It is imposstble his observations and plotting them on tbe diagram, 
to make an exact allowance tor error In chronometer The diagram was made by Mr. Davall. and waa vwl- 
and sextant and error of refraction and of observation, i Aed by Mr. Mitchell. The work of these two men, so 
No navigator should ever assume that bis position la J far «■ the committee was sble to ascertain, was the 

first and only effort made to verity In a praetl- 
^ cal way Capt. Peary’s maps or records. No 

doubt If the Notional deographlcnl Society bad 

proceeded In the same manner, an unpleasant 

Z ' controversy might have been avoided. Mr. 
/ / z ^ \ Peary was reluctant to submit to My tribunal 

/ Y X Z ^ \ V **** National Geographical Society 

/ YY Y A **** records and memoranda, because he had 

/ / /y' / /O-'"' ~\'^\ \\\ \ A signed contracts with his pubHahers long prsvl- 

/ / / A/ Y Z^j^ V \ \ A \ \ oualy which rendered It impooaibie for him to 

r / / / X / / --AAv \ a *\ \ \ \ \ publlah his records of scientific data at a time 

I / V 'A. A \ \ \ \ 1 1 when the public clamor firtt arose. Not only 

I I I I f f / rC \ 1 I 1 1 1 1 1 would he have been subjected to heavy damf - 

—1 tM 1 r r yjLrpi 1 1 ages— a loas which be could not have met, be- 

1 \ \ \ \ \ '\ \ / I I cause be had barely succeeded In extricating 

i \ \ \ \ \ '\ \j^^*** Y ///III himself from debt incurred in coaneotton with 

\ \ \ \ \ \ 'A . Y //Jill polar explorations— but he would have broken 

\ \ \ \ \ Y Y / J J J ****** *^**** *'*• publishers. 

\ \ \\. Y Y // I '*'*'* •*®“*’** ▼hlch bad been raised, however, 

\ \ \ yZ Y / / Peary’s refusal to aubmlt bis records 

\ N. xAvAT' ******" *’“*' **** Geographical Society, 

Z^ Z *”** ***° **** exposure of Dr, Cook, naturally 

***•* **“ e*eol opon the committee. There waa 
A complete accord in awarding to Peary the 

'.^1 ^ honors so Justly due him. Hence there was a 

~ ™ ^ From Th* Navy. minority report, the reading of which ia not 

Positions plottsd from obscrvatio» mads by R. K. Psary ‘oatrucMve. but Is cerUlnly amusing. 

in tbe Tidnlty of the North Pole; J*** *“‘*>"« *'«“* mluortty was the 

Hon. R. B. Macon, Representative from tbe First 
not liable to be in error to some extent, the preoiae T District of Arkansas, who, to use the terms of The 
amount depending on varloue factors, such as tbs sge Navy, “gained fame by aklll In coarse vituperation.” 
ot the chronometer rate, the quality of the various In- U is alleged by The Navy that on the floor of the 


not liable to be In error to some extent, tbe preoiae 
amount depending on varloue factors, such as tbe age 
of the chronometer rate, the quality of the various In- 


struments. the reliability of the obaerver, Md tbe ’ Houae he referred to a reputable newspaper reporter 
conditions at tbe time the sight was taken. Perbapa aa a “liar,” and spoke ot Peary as “near-hero,’’ as 


a fair allowance for this possible error under favor- 
able circumstances will be two miles; therefore In- 


“alieged diacoverer," and an “idle loafer.’' In tbe 
heckling to which he was subjected by Mr, Msoon, 


stead of plotting a position upon tbe chart Md pro- Mr. .Peary conducted himself with dignity Md cer- 
ceeding with absolute confldenoe in the belief that the telnly with great self-raatratnt, as the following ex- 
shlp’s position Is on the exact point, one may de- cerpt from the reoorda must certglnly show; 


scribe, around the point as a center, a circle wfaoae 


Capt. Faary. I do not think I care to go lato a 


B miles (if we accept that aa the value of diaousaton of general prtnolplea. I will atate tbe faota. 


the poseible error) and shape the future courses with 
the knowledge that the ship’s position may be any- 
where within the circle." 


Md also my determination of those facta, to tbe com- 
mittee or to Any experta. 

Mr. Macon. Too are an explorer, so reputed, and 


Polar discovery has always been recognized by tbe Tre WMt to find out whether or not you knew what 

country to whom the explorer belonged. Shaokleton, you vrere doing. When you send a man Into tbe 

who reached a point within a hundred miles of the deld to Pl^ |ie moat know something about tha work 

South Pole in 1909, was granted £301,000 by the Brttlob Or ha will not do much intelligent work, 
government and knighted by the King. Wllltam E. Gapt FUary. SpeoUloaliy or predsely the toafi^ 
Parry, In 1827, reached 82 deg. 45 min. (the record Of u«tto pole IS located somewhere here (In^loaflufi <ni 

tbe farthest north), Md was knighted by the King, map) near King William Land, Just a Uttle north of 

Sir John Franklin, tor explorationa of tha Avetjo the mainland Of the American continent Thwe I# n 

const, was knighted, as were also John Rosa in gantletneii hare vrho eeh probably give you the pre- 

James Ross In 1844, Robert McClure In liin. else potot. 


McCllntock in 1856, and Nares In 1877. 


Mr. Meeon. We are axamtntng yen here ttoVr toUl 


Tbe President of the United States and the net axantlnUg the Other fihtleman. 

tary of the Navy accordingly recommendedi that Stf. Mhoon. Captain, did you find any eVtAsneO of 

Peary be recognised flttingiy. Bcleutlflc soelatlae of humeo or dtmlnotlon Of weight «t Che Jlole7 

the world unanimously pronounced this the fmtoet fMpt- Feiry. I did not; eXoetH l*te t|be 

geograpMcal prise of tbe laitt three Centuriee. It ;|a matohato of to* perty and the MgS. 

a matter of just pride that this honor has eoDto toi' MO- tfeeim. I maan ohenlps to vmigitt 

tbe UnHed Btatea. The committoe betlevad ^ hmfe «f toeddtttffr . ? 

view of his font distlagulabed aervlee to ttp^ Owi Fecfy,. i beg ypur .{MlAnf 

region! to lucertaintot (he ' sorfhern hoeafilM' 'fiit ‘ Ht. Ithoon, ' 0|d «Mii|to'-eaKiaiA 'PtohM^ . 


i OreeniMd; hla aounltofs end tida) otoartottMlii; tOf iMk of 
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Battleship versus Destipyer 

The Struggle Between the Biig Gun and the Torpedo 


T here are not wanting some careful atudenta of 
tbo trend of naval construction who believe that 
the ultimate arbiter of future battles on the high seas 
will be the torpedo, and not the big rifled gun. This 
ronvb'tlun Is based upon the ever-lncreaslng accuracy 
and ever-extending range of the torpedo and upon the 
great Improvement which Is being made In torpedo 
vessels, and particularly In those of the submarine 
type Also, some of the best naval architects of the 
day are studying the question of building the torpedo- 
boat destroyer on battleship lines, giving her suffleleut 
slxe and speed to overtake the Iwttleahlp, and suf- 
ficient armor to enable her to run in within easy 
striking range of the enemy. 

At the present writing, so great Is the power and 
BO unerring the accuracy of the big gun (witness the 
lecent target practice of our ships against the old 
'Texas”) that except under the very rare conditions 
of a surprise attack In fog or thick weather, the blg- 
gun battleship has the torpedo craft at Its mercy— 
the destroyer Is too frail and the submarine too alow, 
to have any hope of getting near enough to a modern 


drsadnoucht to laimeh the torpedo with aay <di«nee tbs msoM pm of th)t» Milflllk Jw jpMilllMli 
whatever of a sueosMtul bit But when It oomsa ts u tUttarsnt It jUi 

the question of baUdlac destroyers of tbe step, thbt to. * MfOOO-tob tW 

and protection of the extraordinary Tessei shown In If yon will) the Wfdght Wshbtb 

wouM be pat into cons, toiwitg and «aai^mtiM|; 

5 be so oBehttrely worked U|^ blto « ejfldmjt ol 

proteiftlve deeks. bow prptsoUon ^ beUf 

ing, that the ship would fcave a .imod 
to ran the gauntlet of shell S» fironi a Pnotti^ d>, e afl p 
ij.; C!& nought, and draw near enough to dteebairte hw fcrobil* 

— 1 ] I — - ***^«* etde of 2Moch, 40-knot torpedoea, before abe .epii Mat 

~ I 1' " im' to the bottom, as ebe utthuatelp would be. 

r I The ohanoea of such a vewel getting w^n .|aih 

I i-I rrMT"! rt i h .. Wj , i , pedo range, however, have hem graatlp Mwofd bf 

"**"* I . “■ the latrodoctioa of 18% and M^lneb gwa ab tbe nnlg 

r ZiUZ — ~ ’ armnmoat of battMhlbB- The l<-|neh gun; Of whkb 

* "* there are ten, win form the n»ln armattfeni of tM 

I IT in »„ ^ mighty shlpe, "New ToWt" and 'TSwiItti," tbe 

*” ,, — coaetrucllon of which la about to be andwtahan at 

— I — 1 — — 1 1 the New Turk Navy Yard, Bropklyn, and at tJ|e ypytle 

Cr o aioeetlon ahowla^ tarpedo battar «» two decks, pro- of the Newport News Shtphulldiag and DiTdock 

teetod by side armor and three miteetive deeke. <ceHt(*Md om jug* u*,) 



W Innhat. SIspleosnteu, r.OOO tons. OoaJ eoS ell, S.8B0 toai. Araser i Mt, 9 InchM to IS loebm ; | 
IB-csIlber gniis ■ twsoty-oas aincli lOesUbw gsiis. Terpede tahes, fow sebiBSrsad. 

A 27,080-toB big-gaa battlediip ("New York" end "Texas" ). 








' ' A New Aeroplane Passenger-carrying Record 

Fwt of Transporting 11 People 8 Miles Across Country. Description of the Machine 


•»*'««• wortwtui m- 
ta lOi BUrl^K monoplane. In 


front eOce. tr^haped riba of sheet alumialum are out by Breguet, he has 
fastened to these by an Incenlous elastic joint In of the angle of incldenc( 
the case of the lower plane (which is in two halves), —an adjustment that ' 


W pa sne m nw, was freatly mr> the case of the lower plane (which is in two halves), 

VMBCIh Pioneer. M. Braguet On a connecting tube passes through these tubes and Is 

(he asrodrmne of La Breyelle, at securely fastened to them. Mounted upon this con- 


arruugod for the adjustment 
of the planes while in flight 
as flrst brought out by M. 


(he asrodrame of La Breyelle, at securely fastened to them. Mounted upon this con- The sketch below the photograph 
] 30 ^ ,M:. Bvagnait made a lUght with eleven pas- necting tube la a lever which can be moved by in flight shows the mounting of a 

Ipri iMdndIng htauwtt with twelve psopu in adjusting nnts on a bolt extending from the end of the Breguet biplane Ae can be sc 

hIS MlWwr. StMlit Ihto Om pfr without any perceptl- the lever through a ehort tube that projects from pivoted upon the cross pin of a so 
bis ho mad* a Strg)ght-l|ne tight of 6 Ulo- one of the two vertical struU above mentioned. By that it Is capable of a slight mov 

nioumi !tt.l-mUeo) at a speed of w kllometera (66J> adjusting this lever the wln»i can be set at a suitable forth. The double guys for bracing 

lAtlos) ah hour. The weight of tllS maohtno complete angle. In a recent following-plane biplane, brought shown in this illustration. One of 


WM iOd kUogamues (1,1U>% touhds). and tho live 
UmX traiMportod wao tho saaoi go that a toUl wotght 
bf poundo was oarrlsil through the air at ex- 

proM (Min apMd for a dlataneo of over throe mlleo. 
The average weight at the passeagen carried was 60 
kltegMmmm (llOU pounda). We believe that thU is 
the hmt t^e Oh record whan the live load oarrled 
has apwlsd the complete weight of the ma- 
ohlao. 

With this damonstratlon of tho powtblltty of carry- 
ing s doaen or more pasaengera, there la no dcubt but 
that aoram*t>e flights with several people for pleeaure 
purpoaaa will eome into voguo early this summer. 
The day after Breguet made hli great pas- 
sehvW'Oamiitag flight, Roger Sommer got oS fiSi 
tbhfrohpd In hla biplaae with twelve pas- 
■eiumiia, buiH: he succeeded In msklng little HH 

ntOM thAB ft jamD. # bHWb 

K. Lo»>a Breguet la one of the loromost ffl|| 
Fiwaoh aeroplsne experimenten. ^ has 
beep at work st Doual for a number of Hh 
yemh paat, nnd has gradually developed one 
of (ho snoot perfect aeroplanea thiiir tar eon- 
strtmtod. Previous to his reoenr exporlmonta 
be -bmu a flieUcopter while working in oon- I 
jttttcften 4llh It Rlchet In IDOTl This 
BMOhlno aiiieeaafully lifted a total weight of 
U^-pouafla- gm 

i itolar.^ Braguot biplane, Ita fine linos 
Mfi ijSimfiMh' of oonmrnciioa am the raoult 

iri«h(''k(tiAf';<poWlir. dad the WOn? 
dai|iiL( 4 iiMl^ssa with which It makes long glides 
affi^llie mater has bwn stopped. Only a year ago. 

flth. 1610, Breguet carried three paaaeagera In 
an '«M»U«at flight at Donai, and attracted the atten- 
tls(l of the entire aviation world. Later, at Rouen, 
Hhiftma, and other aviation meota, his biplane, driven 
by himself or by Bathtat, won many prises for 
paasengar oarrying, and showod Itself to be extremely 
speedy and reliable During the French army maneu- 
ver! Breguet carried Chiptaln Madiot and made some 
excellent reconnoitering flights. On September let last 
oarrled four passengers, making a total live 
loMPafl pounda. Only a few weeks later he carried 
(Iwb (mamagem hnd made an excellent flimit, the total 
llvf lead ' being 860 pounds. These performances of 
paObUtgor earriing were unequated until early in the 
pro^t y«ar, whan they were beaten by Sommer and 
BMrt^ On OMmnber 81st, 1110, Breguet, whUe 
pettag tor the MiCbeliti Cup. made a flight of 801 
mUM at hiidi m>eed. 

^ Brognet la one of the French constructors who 
faiw stsel tubing In plsce of wood. The front end of 
tWi iMidy of the Broguot biplane Is square In eroa 
four oorneVO conglattng of tour eeamlcM i 
tu^ '(hroaded at their front ends. The two 

S le((|*|^')(iMl>Mihitmad ttewawd^ 'and poaa through 
lu||il!!jba‘fnnitia wdtl at''at the rear of the 
H|w, flWtor. Tho Upper tubes of the body 
Pi^iWi^flb "1^ ah' the leay upper part of 
TWa otmple method of 
SMOWtor socmMIr (o (h* wa<ih|ti« 
boMiMe it dJstHbutwi (tw pull 
'«w oBfths hody 

Tljia' body k .bovoMfl,,' ^ 
m-tha^'DmnlK'mid 

w ^ ^ 

Ufllii^i.’ tB(iiih«|it''biw)eo'.ot stMl' (Ubtag- 
the. ,ho(M(ii,'^ Aosa. 

$mk *s« ■.**■ .th^ ana 
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The UpUne in flight, fully loaded. 

I*d millsd the weight of tho hlpl'iuc, etch brlnt; 



. .niiillii'liija.eji , 'mA' yw hai^''iS'lHtt *1110 
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OF mft tMMVpf PASSBfWBR-CASirilNG BIPLAMB 


of the Breguet biplane, however. Is the use of steel 
rods 111 place of guy wires In addition to the two 
vertical struts at the center of the machine, ther.> 
are but two other struts, one near eai li end, as can 
be seen in the photograph The use of so few struts 
and guys, as well as the adjustability of the planes, 
make this machine one of the speedleal hlplanes In 
existence. In addition to this, it holda the record for 
weight carrying, as detailed above. The aection of 
the planes Is an oven curve having a thick, blunt 
front edge and narrowing to a fine edge at the rear. 
The upper plane is longer than the lower one. Its 
spread being 43'^ feet, as against 32V4 of the lower 
plane The width of the pianos is S|4 

feet, and tho total suppoitlng surface 

4(»H square feet. Tho main feature of tho 
Breguet biplane Is the cruciform tall which 
Is flexibly mounted at the- end of the 
body In such a way that If It is hit beneath 
by a gust of wind It will give upward and 
tend to steer the machine In that direction, 
thiui counteracting the tendency to dive that 
the machine would have If the tall were 
rigidly mounted. In this manner n con- 
siderable degree of automatic stability In 
a fore-and-aft direction is obtained Tho 
transverse stability of the machine Is main- 
tained by warping the wings In the usual 
manner. The motors used by Breguet bavo 
been the Onomr. Renault, or R E, P One 
i of the sketches shows the front end of the 
machine with an R E P motor fitted The 
•nllltary Breguet biplane, on account of its steel-tube 
construction, can be taken apart and parked for 
transport In half an hour. 

For further particulars about the Breguet biplane 
we refer our readers to our new book on ''Moiioplan''S 
and Biplanes,” which has been specially written by 
Mr Grover Cleveland Loenlng, M A, and which will 
be off the press In two wesks’ time 

The Gordon Bennett International Aviation 
Trophy 

By Earle L. Ovington, Licensed Aviator 

I F the Krunch do not carry off the banner this year 
III the world's greatest aviation contest It will not 
he because they are not making elaborate and carefully 
planned preparations to do so. They have never quite 
recovered from the shock of surprise given them by 
Glenn Curtiss wben he, an American aviator flying a 
machine of his own construction. Invaded their midst 
won the big event at the flrst-luternatlonal aviation 
meet, held at Rhelms In 1909 On this occasion Cur- 
ttsa. up to that time practically unknown abroad, sur- 
prised the aeronautical experts by beating the fast 
ic-h monoplanes with a biplane. By winning the 
Gordon Bennett trophy In 1909, CuiUhb 
brought the 1910 contest to America, and 
I the race took place at Belmont Park last 
November. Again a surprise awaited tho 
French, for In this case (t Qrahnmci-Whltp, 
an English aviator, proved the winner To 
be sure, the French led until the last lap; 
but an unfortunate accident preve-nted I.e- 
blanc, their champion, from flulshtng a race 
in which be was leading The Fiench had 
one satisfaction, however, for Grahami--Whlte 
used a French Bl^rlot monci]ilaiie, although 
being himself a member of the- English team, 
the trophy went to England, ('unscquenlly. 
on English soil— or, moie coiTecIh, oco 
Elnglish soil— the contest will be fought this 
year, the date eel being July 1st 
This double defeat has acted as a spur 
upon the French aeroplane makers, and 
great Is the actlvlt> among them to pro- 
duce racing machines, In the hope of bring- 
ing back to France the much-coveted and 
• twiee-Iost Gordon Bennett trophy A brief 

irtow* consideration of the moat promising aero- 
planes which are being built for the French 
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Write to Handy Man 

T his Editor oj Handy Man's Workship M bo pleaard 
with the vote in favor of tfce Department that he 
has derided never to rioae the polls. He UHints 
handy men to lontinue to send him their sucioestianB 
and (ritieiBni, wheth'ei favorable or not. Only one 
man has voted against the. Department. The gist 
of his letter was published in the Issue, of A.pril 1. 
The Editor is altrays glad to learn of new' kinks asid 
pays for them piompily. if they are available. 


An Adjustable Rose Reamer 

By C. S. Bourne 

I N n Ri'iiornl JobliUiR jitiictlce it often becoiuea noce*- 
Hary or doaliable to roam holoe that have been 
provloiiBly tirlllt'd a elsie a little umaller than the rte- 
Btred hniahed gaae Redlining with a twist or flat 
drill may be near enough in some casoa, while In 
others there may be reiiulred a driving or may be a 


An adjuatable roae raamcr. 

good running fit for a piece already turned There 
may lie a number of these holes to size correctly, or 
alike, and the nearest flute reamer available Is a 
trifle small or large Tinder the conditions It be- 
comes a question of quickly making a tool near 
enough to the correct size to do the work satis- 
factorily 

The so-called "rose” reamer is a tool quickly made 
by turning a piece of tool steel to the correct size 
and length, and relieving It slightly from the cutting 
teeth hack toward the shank. After rounding the end, 
file the teeth with a sharp half-round file and harden. 
1 once made a modlticatlona in the rose reamer Ilka 
the Bkeiih by inaklug it slightly adjustable, where I 
had a number of boles t/i size with silghl variations 
With B hack saw I made a slot aliout onc-balf inch 
deep, and then by Inserting a thin wedge In the end 
(he very sllglit change needed was easily olTectcd by 
driving It a little, thus springing the two sides apart 
sufficiently for the purpose. 

This plan may be a useful scheme to others in a 
like situation 

Light Fixture for a Shipping Room 

By Albert Mayoh 

T here arc man.v plaies. especially In shipping 
rooms, foundries and machine shops, where a 
hrlghter and more Intense light is desirable, hut is 
almost entirely precluded because of the liability of 
accident and the cost of replacement To those who 
are meeting this problem, the accompanying sketch 
showing a device adopted by our "utility man” In the 
shipping room of a largo city "public market" will 


Wo have He 
grocery chute 


■ tlie elevator, and the 
fvolvlng carrier chain 



(which wo use for carrying the baskets from the cel- 
lar to the sidewalk for the learasters) where we have 
had an uniiHUally large number of broken mantles and 
etalmncys. To lessen the breakage we have adopted 
the following device: 

A metal ring is suspended from the celling by a 
steel wire, to which is attached a curtain spring 
I’lHm the ring Is a small plate with a hole largo 
enough to receive the Welsbach burner. The burner 
is then placed on the mantle and nsed without a chim- 
ney. Tims the spring takes up all the vibration, and 
the rubber tube gives enough fpeodtffis fbr the burner 
to swing whenever it Is struck. 


We do not use the flssa ohimney on the burner, but 
burn the mantle unprotected and And that It Insta 
Just as long It not longer than with the chimney and 
the light la fully ai bright oven when the light is JQ : 
a draft, while the air no longer acts to break a obltn- 
ney, but merely ewtefs the support 

A Pipe Wrawh 
By o. RnsluMr 

A MONO the many uses to which old flies may be 
put the foltowiag has one advantage, namely ttadt' 
if properly used it will not mark brass or copper pipes. 
Take an old 12-lnch file, half round preferred, and grind 



Pig. 1.— Tool for r^borinc eraitk»pln holaa. 

wheels of a locomotive, and when the holes were meas- 
ured they were found tu be out of round so that It 
would be Imposslbln to make a driving fit It is 
quite a task to remove the wheels from under an en- 
gine and take them to the ma<-hlno shop to be re- 
tiored, and so after some hard thinking the following 
method was evolved: A tool was made aa shown In 
Fig 1. Angle plate A was made of machine steel. 
The face of angle was machined at B. A hole was 
then bored and chased through both ribs of the angle 
lilate shown at C and D. The screw E was made of 
maihlne steel and was two Inches In diameter chased 
to twenty threads per inch By using a screw having 
this number of threads It was an easy matter to turn 
It while taking a cut through the bore of the wheel, 
as the wheel was of cast Iron. There were two holes 
in the angle plate {F and O, Fig. 2). These boles 
served for clamping the device to the driving wheel 



Pit. view of tlw rsboefag tool 

The screw was run back so that It nrould olsgr< ithS 
wheel, and the tool was placed In position, u dginrili. 
and held there by the means of a set screw I. 
the device was clamped to the wpesl the tool itog w') 
Justed out to take a cut through the inlieel. Tfab iOnkf'' 
was revolved by meaas of the handle, and 
the fact ■Oist the pitch wae very fine the feed- was 
so light ths handle eouM be eerily turned. 

The hole when Snistwd vras vooiid a«d stpalght 
served at well as If done la the aaebine staOM. 


lbMgiNKfiiiff''gi 'jNi ' 

: . By 

‘an mi handle 'Hw* A>hair Ig-htote 
vv mwih Ikteto Is apt to IM «« l|risiwiW':jllign-'. 
age la Mpuitlninl driw. ttiraugh mligiihM 
remove the end the aye nr Jto^; ]wt It Ig a alDn- 
pla mattor tf and goat at It rightly. T^a Ig itoi Hu 


Pipe wrench made from a file. 

the flat side fairly smooth, Juat enough to remove the 
points of the teeth for a short distauoe from the end. 
Next anneal the end and bend it into the sbape shown 
in the sketch. The size of the curve will depend on 
the size of the pipe the wrench will take. However, 
a file bent as shown around an Inch pipe will take 
three-quarters At the back drill a hole, which la 
tapped for a long set screw, and your wrench la com- 
plete. As stated above, this wrench will hold brass or 
copper pipe securely without marking It. 

How to Rebore a Crank'pfn Hole in a Loeo* 
motive Driving-wheel 
By a D. c. 

W HEN a crank pin has become so worn that It 
must be replaced with a new one, the hole will 
be found out of round, due to the knocking of the 
main rod. 

There were some new plua to bo aet In the driving 



ttamovtig a brolMn ax htadiai 

alighteat oooaslon for heating in the one case nor (or 
marring in the other. Bore a hole through the plug 
with a bit or drill small enough to insure agilnat 
striking the sides of the original bole; then, With a 
narrow chiael, cut a slot from each of OppmUe atgaa 
of this bole to the outside of the material to he re- 
moved, eg abown In the photograph. This will lelkvt 
the plug In two separate parts, which, if they do not 
drop out of themselves, may be easily knockSfl ottt or 
apllt out with the chisel. 

If the problem should happen to be that of a handle 
which la secured by an Iron wedge, then a agiall bole 
drilled through, close to each aide of the wedge will 
make an opening through which It may ge punched 
out, and from which to chisel the slots as tiluatrated. 
In egaee where metal Is apt to be eocoaaterad It la 
beat to use a twist drill for the boring, w such a drill 
worka very well tn wood and la not Injured by mod- 
erate contact with metal, while a Mt would be apt td 
be ruined. 

Direct*Indir«ct Lig'hting’ Fixtnng 

By A. R. Van der Veer 

L ast week’s Issue of the acigNTiric AMsatoAN had 
much to eay on the subject of diract, Indirect, and 
direct-indirect lIlumlnaMtm. In the first case, the 
source of the light Is not concealed, and IS objection- 
able for the reason that it produces considerable 
glare. In the second case, the luminous source is en- 
tirely concealed and the room Is illuminated by re- 
flection from white walls. In the third case we have 



Aliaadbr»aa'aBlreet-ta#toriligMlatf^^ , 

'*<« . emiiibiaatiaa of both syhtoma, which ts gaiMwally 
dodialdered the beat ayrien of IUuminatt<m- VM 
.dtiiito reoenily had oocatlob to etittly theMn; vitiHUM „ 
'yiieya«MDB,'’aB(| undertook to','a«toy' tbm Jn , iii|. " 
’-■'''iHitato. He' was using in tli« HMwy •* pardpai^ 
bad tom e« rnutoinatum. Tine cbMtotod 
trie drop laipp, with a ftobe frtorted fM 

UtM hottroe wagifft low in the mwi that t)i« idaKd 
'waa^ .ntraN^jr^ dMeottonatlii ‘Bt' ^ '< 
Moi^' tdVth ''batooie ,‘>arte, ^ peeia-i'iNw’iti 
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la waatlUfla aa tooaadapMmit maatl* oa one ot 
tM It# I# rintui^ To tamOr 'tUeae oondltione, 
tiM IrM Wrf«a onti Tbe globe of 

tlM mui taTM^ and by meam of 

biaab ii^^ la tbe celling. A 40-watt 

tTinipititt llw ajaa/aw^ within tfa^adabet aa 
■howa tn tba aoMMnlianying niuatiation. ^ ahaiM 
of tlM globe WM aadh that a apeelal fonn of ellp bad 
to be fhade to proride a hold for the hbalna. Three 
pieoeo ot aoft fiat bnae were bent to fhe ahape Indi- 
cated la the 4>talled view, ao that each oOnId be hooked 
over the rttn and had a projeoting ponlon which fol- 
lowed itbe etirve of the flaea Uetow the rim. A aet 
Borew threaded through tbia portloa of the oUp 
and waa tlfbtaaed np againat the glaea. Thua a very 
firm hold waa provided In a alniple manner. Thta fix- 
ture waa auapendod at a height of feet irom the 
door, to that It would eaally claar the head of any one 
panetfig under It. The froeted exterior of tbe globe 
dlttueed the light, while the poUahed' Interior aurfice 
acted aa a refieotor, oaeting the light up agalnet the 
white celling, whence It waa refldeted agfiln to the 
room below. Thua fo a tingle fiMure, a combination 
of dUtueedI direct light and indliwtt light waa ob- 
Ulned. Tbe drop lamp prevloualy uied wae fitted with 
a It-candle-power carbon filament lamp, cenaumlng Sd 
watte, whereas the tungsten lamp cdnaumea but 40 
watts, sad Is rated at about 36 candle-power. The 
tungsten lamp glvea 25 hours of light for 10 cents, 
while the less brilliant carbon can be run for only 18 
hours on 10 cents worth of currant. The entire room 
Is lighted up by the new fixture with a t0tt light, In 
which there are no very heavy ahadowa.. One can 
raad with oomfort anywhere in the room, though, of 
course, tbe moet Intense light Is to be found directly 
under the fixture. '' 


Flia # Grinder l^pindle 

T HB writer saw an Ingenious little kink the other 
day while walking through a railroad ahop. The 
operator Ota grlndeii waa troubled with the emoryduat. 



Fan on the grinder apindle. 


but overcamn tbe difficulty by fitting a fan on the 
grinder apindle He took a piece of galvanised Iron 
sheeting and laid It out as per sketch. After drilling 
s hole In the center and cutting it along the linos 
0 , It, 0 , d, e, and /, ho fitted the disk upon tho spindle 
and twisted each section to form a fan. The pieces 
being ground were link buehings. and the table 
traveled In lino with the emery wheel. The fan drew 
all the emery duet, etc., from the wheel, and blew It 
away at the back of machine. 


Woriuhop Notes 


washer over tbe head, and tightening them up with a 
washer and nut. Where the work has to be made to 
be taken apart, holea muat be bored flret. With an aa- 
sortment of aplkea the right size can nearly always be 
found tor the Job without cutting, though a back saw 
will add to the efficiency of the outfit. I have made 
the timer points for my gasoline engine out of 6-inch 
nails. I can make half a dozen of these In fifteen 
mlnutea at praetlcally im expense. Before I found 
this out 1 paid fl.C0 ^a l^r for them.— A lrx. 
Robbstsoh. 

Repalrliig a < H«t>watar Itacitator.— Through neglect 
and oareleaaneas 1 went. away and let tbe water re- 
, main In my hot-water plant. I waa gone for about a' 
week, and when I got back I found tho plant frozen 
up and one of the radlaton buret. So 1 made enough 
. fire In the holler to melt the Ice and drew the fire 
and let the water out of the pipes. I then repaired 
. he craok In the radiator In tbe fullowlng manner, 

I and it la holding water as well as a new radiator; I 
mixed litharge with glycerine to a stiff paste, and 
forced It Into tbe crack with a putty knife or soma 
similar Instrument. After filling the crack t let It 
stand over night, and on starting the fire In the boiler 
In the morning, the water was. of course, cut off from 
the cracked radiator. Aa the water warmed up In 
the pipes. It heated the radiator, causing the paste to 
set, Tho water was then turned on In the radiator, 
and there were no signs of a leak. It this mixture Is 
properly applied the Job will last as long as the 
radiator. The one I repaired has been In service three 
years since the break. — H. T). Chapman. 

A Few Remarhs CoA^emlng Blue rrinting.— To 

make a perfect print from patent office brlstol board 
without recourse to tracing the drawing the writer 
has found the following scheme excellent; Place the 
. brlstol boand as completed with face up In the frame 
of a blue-prlntlng frame and upon this face a sheet 
of negative paper. Expose the required length of 
I time and develop. With the dried negative a jierfect 
blue line print oan lie made In the usual manner. To 
one who has tried to blue-prlnt patent office brlstol 
bosrd direct It Is known that the linee are blurred, 
due to the tbloknoM of the paper. By 
plactpg negative paper as outlined 
Oj above In contact with the Ink a per- 

\ feet negative results, which nsturally 
• produces a perfect blue line print To 
I make a beautiful blue, blue-prlnt, with 
I clear white lines, over expose the ' 
** ** 

I J the usual water wash, then bring It 

p back by a dilute solution of hydro- 

*— gen peroxide, about one to four. This 
can be applied with a brush outside of 
the wash tank or It may be poured 
■ directly upon tho print in the wash tank If the 
latter Is done, however, every print muat be treated 
in the same way, as |)eroxlde added to a properly ex- 
posed print will bleach It — J. P O’Bvbnic. 

Cleaning Shellac Brushes.- -A shollac brush Is 
easily and readily cleaned In soup and water If It Is 
taken in time and the work Is done quickly, before 
the shellac has had time to set. Alcohol is generally 
used for this purpose 

Petecting Leaks In n Gasoline Tank.— The owner of 
an automobllo has been running one for two years. 
Tbe gasoline tank did not show any leaks that tbe eye 


Removing Old Boiler Tubes 

By A. F. Bishop 

A I.MOBT any mechanic ciin remove old tubes from 
a Iwller If he understands the wrinkle. 

A cape chisel Is used first, as shown at 1 In tho ac- 
companying drawing, cutting thiough the tube Just 
under the tube head and forcing tho mutal chip In 



Removing old boiler tubes. 

toward the ccntei of the tulie. Next use the flat 
chisel, as shown at :i, cutting out the small connec- 
tion on tho end of the tube just above the point where 
the capo chisel was used The lower end of the tube 
does not noed much chiseling, one cut with the flat 
cb^l Is about all 

The lower end Is then hatlered In with hammer, 
also the upper end. as indicated In tube 2 Now the 
tube is ready to be lifted out by hand, which gen- 
erally does not bother much. 

A Handy Drill Socket 

T he line cut shows a simple device that may bo 
applied to an ordinary drill socket so that the 
drill may be quickly removed without stopping tbe 
drill press. The ring A. is made a sliding fit on the 
socket ns shown Tbe edge of tlie ring A Is rounded 
as Indicated at C A screw B passes through one 
side of the ring A. and throngti the tang hole of tbe 


A handy drill socket. 

socket and screws Into the opiiositc side of the ring 
When the drill Is In place, and the machine Is running, 
the drill can be easily removed by a light rap on the 
rounded edge of the ring. And when the drill has 
been removed another drill can bo placed in position 
while the machine is in motion 

Taking Speed of Machines Not Provided 
With Centers 

H AVlNti occasion to take the speed of a die sinker 
not provided with the usual centers, the writer 
made a brass shell, as shown at .4, and slotted It at 


Bafdeaittg Tool Stoel.— When hardening tool steel. 
If extreme hardness Is desired sprinkle some common 
table Mtt on the tool before plaotag it In the fire, and 
when the salt melt*, and rqpa over the steel It will 
act aa a flux. When the eteel has been brought to tbe 
reqttltwd heat* pipage It In oleim water. When cool 
the tiKd' vrltl he hard and tree from ecale and will not 
onufin Then draw it to the proper temperature. 
Steel Wetted In thie manner will give good reaulta. 

FHivmit BNsUhgdff Castor IMiL— The great trouble 
wlRz iwmblnattea. center dtllla Is that Jrou have< to 
feed (thfm hito ttn Job gtowly or you will break the 
polhtr #, i>e fault, eepoolaily in email ooeat la that, 
the port doee not eni. enehgh Aa dear it 
suit, makfog u*4dnt|l"m vary ofian break, oad 
after htoaktag It le neaniy jo; %St tb«l! *t to itnpoeai- 
btojto mnwve It exoept by oMtotofl Alt thla trouble 
can to|!^iim*»eaw .by omitor drill with one 

H»«A ‘|ltoto toager ik4. th* ether, 'the drill will then 

eqt iieic and #11, put' « **>• 

to bre#>^f^toh; a «k®. P»«d 

tf 

of I #u«k,. ttoto' to.jto.tito .triton 

toMtoWAh# h tot of .-tope «tt<i dkto.' .Utor ean to 
«ito9.%,##r'tototo' ettohiih.te/towifed 

toto' mttk « 


could detect until quite lately, when he used lubri- 
cating oil with the gasoline mixed together Tbe 
leaks then were very easily detected, as the lubricat- 
ing oil which came through with the gasoline would 
stand on the surtOoeS without evaporation. When 
only gasoline wfw used It would get through a very 
alight leak and evaporate so quickly that the eye 
could not detect It. 

MaUag Gaaksta Beodlly Removable. — To make a 
gasket for a cylinder head tight and yet permit It to 
be removed readily when deilred without danger of 
tearing the aurface ot tbe gasket, rub on the surface 
of the gasket that comes in contact with the cylinder 
head black lead In a dry powder eo that It gives quite 
a abine. Use toe same black lead on the cylinder 
bead aurface. BlOok lead ibould be ueed on bolts or 
nuts that are removed oecaafonally. Tt allows you to 
turn them tighter when turned down and also to start 
them more easily when removed. 

HoUbig BrMg PiiM In *, Vise.— When cutting 
threads on hnito. pipe tt to often desirable not to 
actotoh or brulim toe brass pipe. The mecbanlc uau- 
alty mghea wp<(itoh Jawa by tmdng two pieces of wood 
and boring a 'boto’.'an toe line where they are joined 
together, The pljlto to then placed between the Jaws 
In toe half toupjd holm and clamped tightly In the 
vlee, which win not Always hold securely enough when 
using toe pipe .Ols, A little powdered rosin put On 
toe half rounfi retoMm of the wood Jaws will grip toe 
pfoe ififlkitehtly fat toe woik. 



Taldng epeed of moriilneB not provided with centere. 

four equally distant points, as shown at it. This was 
simply slipped on to the iind of flic apindle 0 of the 
naschine and then the speed indicator D could be in- 
serted in the countersink bole in tbe end of the shell. 
Thla little kink worked as well as If the center was In 
•pfadi*. 
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Railrowl Cletnuiee mi C«f»tn« Cut 


to tho uam 

«ted Mkloa Vktiih al^I^oAdy ito litM; 


r olearanoo oar which to hOM Ulnstrated from the rUB otf tORptot W • itde W oWlto«)(l^ ^ 




i liM Just been placed In eenrlce on the Peonerl' 
vania Railroad lines east of Ptttaburg and Brie. It 


jeot, in amUon, «.atnaU hoard equipped wjth ♦m., 
of teelors epaeed ou Iseh apart has been proelded do 




was designed In tho oflioe of the engineer of main- measure oondeea of rooto, ef shelter sheds, or ether 
tenanre of war, and is being run 
over every division as rapidly as pos- 
sible In order to secure correct roeae* 
iireraenta of the distances from the 
frark to projecting port lone of 
station buildings, tunnels, bridges 
and other objects. It Is also de- 
signed to Indicate automatically, 
while moving on curves, the ele- 
vation of the rails and tho degree 
of curvature. 

The car, which is r,4 feet 8% 

Inches long over all, and 30 feet 
between truck centers. Is built en- 
tirely of steel. At the front end 
of the car where the templets are 
located is a sra-ond floor at an ele- 
vallon of 9 feet 8 luchos above the 
top of the rail Doth floors are for 
use in taking measurementa from 
the templets The second floor Is 
reached by steel stairways on 
each side of the main templet 

All measurements are taken at 
the center of the wheel truck, 
from which clearances are com- 
IMited The main templet, which Is 
erected directly over the center 
of the truck, has a width of 10 feet 
twtween elevations of 2 feet and 
12 feet above top of rail, exclusive 
of the Angers or feelers attached 
to fho sides. From an elevation of 
12 feet above top of rail, the 
templet recedes toward the mid- j 
die of the car at an angle of 4R de- 
grees. reducing with the width of 
the templet to 4 feet at the top, at 
an elevation of 15 feet above the 
top of the rail. 

Immediately In front of the main 
templet Is constructed an auxiliary 
templet, designed to measure .over- 
head bridges, tunnels and other ob- 
jects between elevations 17 feet and _ . . . 

20 above the top of the rail This *»« «»»*•«* with tkeeurtom of 

auxiliary templet has the same dl- bridg w, ptotf ocuia, etc., and autmaattomlly recced their outliiie. 

menslons ae that loart of the main NEW STEEL CLEARANCE AND CURI^ATDXE CAR 

templet between elevations 12 feet 

and 16 feet. It Is supported on a center shaft in- Irregular objects cloee to the track. This board to tanks are 


- — *r« 

' ' the lervioee uf three' M 




.nitoritll^O hg i^ fli 

Athe BritWi tn the Rher ipir to 
South Atrtoa. the MeiloM fovem- 
neat luM ooauittracM , totoh 
ored tail*, egalppe4 With tohohUto 
guas imd with tocilitteii hv houe> 
lag eharpebootera. Th* ChW , . 

to be need oh the tUmm 
bnuHhee of the Ketloaal Ratiwatra 
of Mexico In puttiiff down tho 
rsvaltttion which, tor a puQiltor of 
DioBtha, haa heea radhS to that 
part of the iwpnbllc. 

The lonBdatlon for eapb of 
theee eara to an ordinary ton oer 
of average atoe. This to hhexthed 
inalde with quarter’lnch atbet 
ptoteo, a Bpaoe of two In^aa be- 
ing left between the wooden walta 
and the steel, and fllled with sand. 
The care are patotMl to tattr4aeh 
■quaree of alternate blaok tad 
white, and hence neelved the 
name of “checkerboard can,** 

In each end apeolal portholea 
are provided for three nneUne 
guna, while atoag the aide# are 
holes for twenty rifles. Theee 
botes are made in the toadc 
aqnares, ao that, at a dtotanee, it 
Is impooslble to aee them. Be- 
neath the portholes. Inside the oar, 
are benehee on which the vlflemsBi 
stand to eight their rifles. When 
not la tMe fsr actud fighting, tike 
beaches are made lato •eato'forthn 
men by day and bade by night A 
^ ^ ui. .u kitchen, dtohee, iMmtry, ete. 

ame come toyntact with tteeu^ of ^ 

lantomatlemilyrececd their ontliiie. ^ 

E AND CURf ATDXE CAR live for an indefinite time in tkelr 

moving fortreaies. Protected water 
the track. This board to tanks are also provided. One large machine and two 


1 upright cylinder and Is capable of being detachable and can be fastened to the side of the small machine guns are planted at eaoh said of each 


raised to a height of 18 feet by a 
arrangement on the floor of the c 


crank and ratchet templet at any point desired. As the car passes ov 
T. a curve, an attachment on the rear truck of the c 


car, with portholes so constructed ss to give eon- 
slderable swing to the mussles of the rapid-fire riilea. 


Inclosed In steel cylindrical boxes with translucent Indicates the degree of curvature on a scale Inside of Bpectol magazines are provided for cartridges for 

glass fronts facing the templets is a series of electric a cabinet, which has been erected In the middle of rifles and machine guna, while the side doors later- 

lights which extend from the flour of the car on each the car. In this (Uiblnet is also an Instrument con- lock with the stoel-Unsd walla so perfectly aa to oKer 

side thereof to a height of 16 feet above top of rail. sisting of a long pendulum, suspended vertically, no Joint for the entrance Ot a stray bullet from the 

The well diffused' light thus obtained makes It p<iS8l- 


ble to take measurements both day and night, s 
as in dark tunnels. 

The Angers or feelers attached to the sides ai 
top of (he templets are 2 feet long and are spi 
Inches apart They are hinged to the templet 


which Indicates automatically the elevation of one rifle of i 


well rail of the track < 


■ the other. The side of this 


To draw these cars, a steol-eheatbed engine to being 


cabinet faring the main templet has been provided prepared in Mexico city. This engine will be amall, 
D the sides and the with s piste glass window, which enables tile oper- but of the regular passenger else in twe on most rall- 
X and am spaced 6 ator of the car to read the degree of curvature, or the roads s few years ago. Not only will the oah, holier. 


■ hinged to the templets and elevation of the rail at any time. 


held In the different positions by friction. Attached With all of the attachment working automattotlly. 


cyllndere and other vital parts of this engine be pro- 
(CbnHmwl im pass JUAI 
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The Inventor’s Department 
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^ of Fniw lor 


hto to b« tolved 
1 to • ttoirottmii #cleat 

*■ tonw^Mit eaavivt. It 
to aofc WMWWh to nwwly provide dovlooi 
wltoll v*Ml «Wto toe ebell to explode on 
irapwtl The ehet mUet be bnlU with 
Mtotr *#•*«•• vtoieh will preeeoA ite 
prfi^etoto expunloa to tnawport or otb- 


iw iltweluteitr reltoble, yet simple. » pos- 
atbie eatometle to worktog. <w it they re- 
quite gpeetol setting, tbU opetotloo must 
be TgpM end stratghttorwsrd. 

Our lUnstmtlons show three exsmples 
of fUfto, which ere the eub}ects of pet- 
eBte reoently topued to this country .end 
aeelgMd to the greet Oermen Krupp 


comptmy- 

tito fitot of these, ea invention of L 
Abehdroto (U, B. Pstont 988,844) to 
shown to Fig. 1 of our niuetrstlou. I 

'The fuse oonstote of e hollow sllgbtl:^ 
teperlng cyUndrlcel body A, oonUining 
within Its central cevlty e eonlcsl bolt 
B In which the primer C (Indlceted to 
doUed lines to Fig. 1 1) to lodged. Bx- 
tendlttg around the periphery of the bolt 
B to a helloal groove, and at the center 
of the lower face to a recess In which a 
ball O Is lodged when the fuse to not 
actually to operation. In this transport- 
poettion of the fuse the primer bolt B 
to .seonred against forward movement in 
the fuse body A by means of the two- 
armed totoh Fr-. TUe latch to pivoted. , 
Wiia BBsess to the wall of the fuse-body 
A, and engages with Its amt to a - 
notob to the primer bolt. The latch Is 
of Bueh shape that when it to to the 
withdrawn poaltlon (as shown to Fig. 1 
IV) all the parts of the latch are out of 
the path of movement of the bolt B. 
The weight of the latch to distributed to 
such a manner about Its pivot that the 
force created by the routlon of the pro- 
Jeettle to toespeble of withdrawing the 


tton Id ttto flue the sha^ IT la held in 
PtaiM by the retaining p’latea F (ahown 
In detail to Fig. 2 11). These are pivoted 
to sadh manner that when the fuee to 
to ,toPld rotation, they tend to be de- 
fleoti^ outward, clear of the ahoulder of 
ahaak it. in the transport-poattlon any 
accidental displacement of the retaining 
ptotea F is prevented by a atop JF, 
which to inserted loosely, and talta back 
by its inertia when the ahell to fired. 
TIm retiBnlng plates F then swing out- 
ward, clearing the path of shank K, and 
when the shell meete an obstacle this 
shank to pushed to, levers J open at their 
rear end through centrifugal action, car- 
riage H la releaaed, and the firing pin to 
driven Into the primer O'. 

The two fusee described thus far are 
designed to operate automatically at Im- 
pact The last case here llluatrated le an 
example of a "time fuee,” which to set 
before firing, to explode after a prede- 
termined lapse of time. The aim of the 
Inventor (U. Wiick, U. S. Patent 988,760) 
here to to provide a mechanism by which 
the setting can be effected quickly and 
eaally, without neceaalty of minute atten- 
tion to exact manipulation. 

The fuee carries a conical head Q 


'(Shown to Pig. 3 /V), provided with 
a eompoeltion ring F notched at P*. In 
eetttog the -fuse this ring must be turned 
through a definite angle corresponding 
to toe psrticulsr time selected for the fir- 
ing of the fuse, and the Invention Illus- 
trated to a key designed tor the express 
purpose of effecting this setting by a sim- 
ple turn of the hand. The structure of 
the device le somewhat Intricate. A cap 
O to provided with a handle 6" and a 
flange O'. This latter fits Into a space 
provided for it within a housing AA', 
which also holds an annular ring B 
above the flange O', and another ring D 
beneath that flange. An annular spring 
P to Interposed between O' and D, tend- 
ing to force them apart, and thus press- 
ing flange C up against ring B The 
purpose of this is to enable the operator, 
when desired, to rotate the ring B by 
turning the cap 0, the two moving to- 
gether owing to friction and the pressure 
of spring P. The flange O' of cap 0 le 
provided at one portion of Its inner cir- 
cumference with a spring latch O' shown 
to aaction on the right hand side of Fig. 
8 1, and In plan in Fig. 3 V This latch 
hae a lug C* projecttog upwarh through 
an opening to the upper fare of the flange 



Kdy for settinB a time fuee. 


The ball Q to held to place by a light 
Idafwprlng B. When the shot to fired, 
the Inertia of the ball (7 causes It to lag 
behind, and, overcoming the slight force 
of the spring A, tt paeeee from the cen- 
tral recees into the helloal groove, pur- 
enlng Ite path outward and forward 
under toe action of the centrifugal force 
due to the rotation of the shot. Thus the 
ball finally reaches the latch PP*. opens 
It, and paesee out Into a recess to thej 
wg9. qf the fuee, ae shown Ip Fig. 1 IV. 
Tfie ltolt B to now free to move torwaM 
liavlty (X the fuse, gnd when Im- 
toe illrliui; pto B' to forced 
' ^ |lte .j^met .0, exptouKm <8 

' ' pLto^ed to to» pfrwder hodly 
I toe Igi^ttiMi tognnei B* whldh 
axialljr toe hoU B. 

' 4'<»»«owb. « ;iww 
i by m Bchwhrts (U. 

.to, ‘too toitofia^ppitttoa, 

Kippeegiiny." W 'totii. atrlktof toe 

to'- 

Mill ; .toMiPto 

ito;' tWto itoutg figgiMt' « duit' 
ettoMaltgr ot to< 
'•'f; to « 




C, and extending Into an annular groove 
B* formed in the lower face of ring B, 
the inner flange of this groove having at 
one point on its circumference a stop B', 
shown Id Fig .7 V When the fuse base O 
is inserted into the key, so long as the 
latch O' does not register with notch P‘. 
that latch Is forced back, and the stoji O' 
le pushed clear of stop U', so that cap 0 
with latch (“ is free to lie rotated past 
stop B' On the other hand, once latch (" 
has engaged notch F', stop B' becomes ef- 
fective in limiting the advance of the cap 
<7* with Its latch O'. The ring /) is pro- 
vided with a latch I)' to register with 
notch O' on the body of the fuse-head 0. 

The course of operation in moving the 
key Is as follows. The thumbscrew H Is 
loosened, thereby releasing ring B from 
casing A, and allowing It to turn therein 
freely The handle O' Is now turned, car- 
rying with It the caps (' and hy friction 
also the ring B, until the fiducial mark 
At (Fig 3 III) lies opposite the desired 
division of scale B* which appears on the 
upper face of ring B. as shown In Fig 3 
111 The effect of this Is to place stop B* 
at a deflntte angular distance from latch 
D', (he ring 1) with latch IV being held 
stationary by the wormgear E during the 
manipulation of cap O just described. 
The thumbscrew H Is now tightened, so 
SB to permanently hold ring U In the 
poeltion which has thus been given it, 
relative to the housing AA' Any correc- 
tion of the burning length that may be 
required Is made by turning the worm J. 
The key Is now set for a lime fuse cor- 
responding to the particular division oil 
tbo scale B* which has been brought op- 
posite to the fiducial mark A', and is 
ready to be applied to tbc fuse-bead O 
Such application will not in general bring 
either of the latches O' or D' opposite the 
corresponding notch F or O', but upon 
rotating the cap In the direction indi- 
cated by the arrow in Fig. 3 III and 3 ll 
obviously the latch IV must fall Into Its 
notch O' in the fuse base (/ before one 
revolution has been completed. As soon 
as this has taken place the setting mem- 
ber 1), the housing AA' and the ring B 
remain stationary The latch O' must also 
enter Into engagement with the corre- 
sponding notch F' during the flrst rota- 
tion of the cap 0, and It must do so also 
in the case that it has not yet reached Its 
notch f" when the latch /)' enters the 
notch O'. For example the cap 0 can 
overcome the friction produced by the 
spring F between the flange O' of the cap 
and tbo flange B' of the ring B and can 
further be turned relatively to the ring 
B, the housing AA' and the ring /); fur- 
thermore, as long as the latch O' has not 
entered the notch F', the stop O' is in 
such position that it can not bit the stop 
B* when the cap C Is turned relatively to 
the ring B The cap o can not, there- 
fore, be prematurely fixed in position 
through abutment of the stops B*. O’ 
After the latch O' has entered the notch 
F* the adjustment of ring F commences 
when the cap Is turned farther In the 
direction indicated aliove The turning 
movement of the cap O is continued uutll 
the stop 0* hits the stop B'. the former 
having reached its effective position 
relatively to the latter when the latch f" 
entered the notch F' From the moment 
O* hits B* the cap O Is prevented from 
further rotation The fuse has then ob- 
tained the desired adjustjnent, as the 
notebes O' F' have now an angular dis- 
tance from each other corresponding to 
the angular distance of the latch D' from 
the stop B*. which distance was definitely 
fixed In the setting of the key as de- 
scribed above 



An Impratant Patent Dedrion 

Marconi and Marconi’s Wirekst Tele^ 
iiraph Company, Limited, versni The 
ffrifiih Radio Telegraph and Tele- 
phone Company, Ltmilcd. 

T his action waa brought by Mr. Mar- 
coni and Marconi’s Wireless Tele- 
graph Company, Limited, to restrain the 
British Radio Telegraph and Telephone 
Company, Limited, from Infringing the 
plaintiff's patent. No. 7,777 of 1900, and 
two other patents, but at the commence- 
ment of the proceedings It was agreed be- 
tween the parties to confine the present 
case to the principal patent, as the ap- 
paratus covered by the other patents 
could not bo usefully employed without 
that of the principal patent. 

The plaintiffs claimed that the defend- 
ants had manufactured and sold, and 
were offering tor sale, apparatus Infring- 
ing their patent No. 7,777 of 1900, and 
asked for an injunction, damages, deliv- 
ery up of infringing apparatus, and 
costs 

The defendants contended that they 
had not Infringed the patent and that 
the patent was not valid, and in support 
of their contention cited numerous docu- 
ments and called no less than seven wit- 
nesses. 

In support of their contention of non- 
infringement the defendants argued that 
a two-coll transformer was an essential 
feature of the invention, that they were 
using a one-coil or auto-transformer, and 
that an auto-transformer was not a known 
equivalent of a transformer at the date 
of the patent. Further, they argued that 
If the auto-tranaformer they were using 
waa an infringement they might Instead 
uae a single coll with an equal number 
of turns In each circuit which would not 
even be an auto-transformer, and, there- 
fore, could not Infringe, 

In support of their ronientlon of In- 
validity the defendants relied upon the 
following patents; 

No. 8,1575 of 1891, granted to Nikola 
Tesla. 

No. 30,981 of 1896, granted to Nikola 
Tesla. 

No 11,575 of 1897, granted to Oliver 
liOdge 

No 18,641 of 1897. granted to Oliver 
Lodge. 

No. 29,505 of 1807. granted to Oliver 
Lodge. 

No. 526 of 1898, granted to Sllvanus 
Thompson. 

No. 1,862 of 1899, granted to Ferdinand 
Braun 

No 22,030 of 1899, granted to Ferdi- 
nand Braun / 

And uiHin numerous papers and articles 
by Tesla, Oudln, Ijodge, Evershed, Flem- 
ing, Brown, Fessenden and Blondln. pub- 
lished In the Journal of the Institution 
of Rlcctrical Engineers, L’Electrieien, 
The Electriiian, Proceedings of the 3Vo- 
twnal Eleetru- Light Association, Comples 
Rendus, Electrical World, Electrical Re- 
view and Erlatrage Elrrtrique The de- 
fendants argued that ail these specifica- 
tions and publications anticipated the 
patent, and if they did not anticipate it 
that they deprived it of sublect matter 
As the case developed tho defendants 
further contended that the patent did not 
give BUffleient directions how the inven- 
tion was to he carried into effect, and 
yet at a later stage they endeavored to 
read all the necessary Informallon into 
Braun’s pateft No 1,862 pf 1890. 

JtirxjMKNT. 

f Considerably Abridged.) 

Before going Into the question of the 
infringement and validity of patent No, 
7.777 of 1900, It will be convenient to 
say a few words about wireless teleg- 
raphy generally, and the problems which 
Ite practical application has Involved, as 
only In this way can a proper conclu- 
sion be arrived nt. 

Wireless telegraphy In the aeuae here 
used operates by dlsturbafflcoB in the 
ether produced by the sodden discharge 
of a condenser, and in tiila reapert la 


entirely dlflerent from tnngaeUo Induo- 
tlon telegraphy. Moreover, the effect Pro- 
dnoed on the receiver falls oS th the 
latter ease, aa the cube of the distance 
from the transmitter, and In the formsr 
caae only as the square of the dlstanee, 
from which It followa that the ntlHga- 
tion of theae dlaturbancea for conveying 
slgoala must be far more effleleat than 
the utlUaatlon of llnea of magnetic tone. 

Henry first noticed that the discharge 
from a oondenaer waa oeciUatory- Kelvin 
and Helmholtz eitabllahed the relation 
between the frequency of the diaoharge 
and the resistance, capacity and Induc- 
tance of the otreutt. Clerk Maxwell 
showed that the oscillatory discharge of 
a condenser must give rise to a dlatnrb- 
ance In the ether traveling with the vel- 
ocity of light. Hertz supplied the experi- 
mental verification of Clerk Maxwelt’a 
theory, and produced the well-known 
Hertz radiator and resonator, the lat- 
ter having a minute spark gap. Branly 
and Lodge produced the coherer, 
which, Biibatltuted for the minute 
spark gap of Hertz’a resonator, made 
a much more sensitive receiver. In 
1892 Crookes first suggested the utilisa- 
tion of Hertz’s waves for wireless teleg- 
raphy, and In 1894. the year after Hertz’s 
death, IxKlge gave his famous lecture on 
"TTie Work of Hertz." In thle lecture 
Lodge gave a very clear and complete 
account of the knowledge of Hertitan 
waves at that date, he pointed out the 
necessity for a persistent train of wavea 
In order to obtain selectivity, and stated 
that conspicuous energy of radiation and 
persistent oscillation were Incompatible 
—a statement which is true to-day when 
we remember that he was referring to 
a single circuit. 

In 1896 Marconi applied for hta patent 
No. 13,039 of J896, which waa the lint 
patent ever granted for a system of ether 
wave telegraphy. It embodied, amonf a 
large number of minor Improvements, the 
utilization of an elevated aerial and an 
earth, but had a number of drawbacka 
Not only waa there the drawback, pointed 
out by Lodge, that being a good radiator 
the aerial could not be a good (wctllator. 
but It also suffered from the limitation 
of capacity and potential of the aerial 
and therefore of the energy which could 
be utilized 

In 1897 Lodge applied for his patent 
No 11,675 of 1897. In which he employed 
an inductance with a large capacity 
aerial In order to prolong the train of 
waves and improve selectivity. He thus 
made a compromise, sacrificing the ra- 
diating in order to Improve the oscillat- 
ing properties of his aerial. In othek 
respects his system resembled Marconi’s. 
His serial was vertical and not hori- 
zontal, and he says it may be > earthed 
If desired, and he, too, uses a coherar of 
metal filings with a mechanical de- 
cohering arrangement. 

Later, in the same year, Lodge applied 
for another patent, No. 29,606 of 1897, 
and tho following year Sllvanus Thomp- 
son applied for patent No. 625 of 1898. 
Both these patents relate to Inductive 
telegraphy, and neither of them throwe 
any light on the dlfflcultlea Incident to 
utilizing the principle of resonanoe in a 
system of telegraphy by ether waves. 

Marconi also applied for patents Nos. 
12.326 of 1898,. 6,892 of 1899, and 25,186 
of 1899, ail of which refer to the uee 
of a transformer In the receiver for 
the piirimsc of Increasing the voltage 
applied to the coherer. * 

It Is true that Braun’s, patent No. 
1,862 of 1899 jireceded Marconi'S patent 
No, 7.777 of 1900. but as there la no 
evldnnce that It was put into liractloe 
I have now mentioned all that Is neces- 
sary for the Interpretation of the latter 
specification, 

, Marconi commence! bla apeclfleatlon 
with the statement tbajt the object of 
his Invention is to Increase the eIBclency 
and ‘to secure selectlTlty! 'Hf dh71<>SlsJf 
refers to the dllBoulty pol&ted out by 
Lodge, namofy, tbit you oauiot futoe 




your olrouH doing two laeoingit||iltn^ 
UOngs, howorer deslmblo, at tb* M||m; 
time, and ho san In ettsof; 'Tilpft, tffo 
otrenlts and iot oni dp dni of tho 
and the other do the other. ITor thlsi 
purpooe he employs a olOoad oaolliatlni; 
circuit ooupled to apea radl^ni; or, 
absorbing clretilt and ^usts ain torn 
elroulls to hMO the aamo ttmo gorfo^r 

The Intsrpretntton X have pwt on tho 
patent seems to me after careful congld- 
eratlon the true and Indeed the only 
poealble Interpretation, httt before leav- 
ing the aubject I must mehtion the mat- 
ter of coupling upon which oonsiderahle 
■trees was laid at the trial. It was con- 
tended that loose coupling was essential 
to sucoeos, that no direction as to ooup- 
itng Is glvsn, and that In one out of 
the nine examples given the coupling la 
not very loose. In my* opinion the dt- 
reotlon to eouple loosely la fanplledly 
if not expreaily given In the ep^Sca- 
tlon. 

It la not disputed that the Invention 
does get over the difficulties It waa de- 
signed to meet It produced a peisUte&t 
tralu of wavea, increased the available 
energy, doubled at once the distance of 
communication, and secured aeleotlvlty. 
The utility of the Invention cannot be 
doubted. 

I propose next to oonalder whether 
the Invention was anticipated by Braun’s 
patent No. 1,862 of 1899. Brann’a patent 
Involves many difficulties, and he waa 
evidently unacquainted with what Mar- 
coni and I.iodge had already done. The 
eaaential feature of Braun’s invention la 
the utilization of lower frequencies than 
he thought were being used, and it is 
clear that the specification does not con- 
tain even the remotest auggeetlon of the 
problem which Marconi's patent of 1900 
waa Intended to solve, much leas any 
Buggeatlon bearing on Its solution. 

That I am right In this conclusion 
will be further evident when I consider 
the objection founded on want of subject 
matter, in considering this plea It Is 
important to remember that two circuits 
In the receiver was no novelty. Lodge 
had two circuits In bis 1897 patent He 
was an engineer of first-rate ability en- 
deavoring to get over the difficulty he 
had himself explained. He bad two 
circuits at hla receiving end, and In a 
way, at hla transmitting end also, and 
yet he failed to see that If he utilized 
the principle of resonance as between 
those two clrculta the problem would 
be solved. Marconi bad two circuits in 
bis 1898 patent and did not tune them. 
In the transformers of Tesla and Oudln 
rough tuning was drnie to overcome the 
disadvantage of comparatively loose 
coupling, but tbte was only with the 
object of raising the voltage, and Is a 
very different ( thlng^ from deliberately 
loose coupling apd tuning two circuits 
togethsr with the object at producing a 
long train of waves and securing tbe 
full benefit of resonance between the 
receiver and tnwamltter. In the litera- 
ture quoted there is no trace of the idea 
underlying Marconi's Inrenlon, and not 
a single suggestion from which a com- 
potent engineer could arrive at this Idea. 
I bold, therefore, that the plea of want 
of subject matter entirely falla. 

The only other plea of Invalidity ia 
based on tbe prior grant of Braun's 
patent No. 22,020 of 1899. This patent 
is similar, to the previous one, with the 
addition of gn earthed aerial. H« says 
nothing Oi. tuning, and the specification 
contains a passage which in my, opinion 
Is Inconsistent with the two circuits 
being Intended to be tunod'^ together. I 
oanhot see how It can IM^ gild that thls^ 
patent contains a grant >ot tike invention 
described In Marcpnl'| J|«0, I^nt. t 

Baring come to tli4|M>ni^nslon that 
MAroonl’s 1900 patmt,^ a good gnd 
valid patent, I must oosgider the 
questfoR of infringnm^ The defend- 
ants' trspsmlttor^oontf^ ^ ctrenifs, 
erne a closed cli^t iriitoii te a good 
■ c o nn e^ i fi r of eneigy and a penistont oe- 


g^isagoQdmdtntor, : 

lijme Iptsnded to h* toned together «aA 
adluetaMo dgvtoM ^ ^ 
pose. Whop are g>lso Iteksd tog«)diar to 
gttOh a ehiiy that too oadiiatlitod to . to* 
closed drouit wiu graduallii’ Mto oip . 
and malntato to .tog am llks 

ogotllatloni, thiu Mdlattog g Whl !»»> 

Of waves: fitoiifgtly. toe reoilVtt con- 
tains tsro tunghle circuits Hnked to- 
gether, It appoars, therefore, togt too 
defendants’ gpiMratos oontoiag ill tos 
essential feature pioteetod by MaroflO(5g 
1900 patent. 

It is contended that an attt&trgDs- 
former such us the defendants arg tulng 
was not a known equivalent of a trans- 
former at the date of the pgtent, gnd 
further, that they might use gp induc- 
tive shunt which would not be a trans- 
former at all. I cannot conceive, how- 
ever, that an electrical engineer, to, lay^ 
1899, would have hod any doubt that 
what could be done by a two-cOll air 
core transformer could also be done by 
an air core auto-transformer, and this 
even If arranged one to one, although 
an inductive shnnt had never been used 
as a transformer before. In my opinion, 
however, tho use of a two-coll Instru- 
ment Is not an essential feature of Mar- 
conl’s invention at ail, and it is a matter 
of Indifference whether a transformer 
or an auto-transformer be used. 

Being of opinion that every claiming 
clause of Marconi’s patent of 1900 Is a 
claim for an entirely novel combination 
producing an entirely new and useful 
reeult, and that the use of a two-coll 
transformer is no sssentlal part of his 
Invention, I hold that the defendants, 
who In my opinion have taken all the 
leesontlal parts of tbe Invention, are in- 
fringers. notwithstanding that they have 
substituted an auto-transformer for a 
transformer to the combination claimed, 
and notwithstanding that the use of an 
auto-tranafOrmer with an air core for 
any such purpose oa that for which 
I Marconi has need tbe transformer may 
Ihave been new. 

The action, therefore, in my opinion, 
aucoeoda. 

The plaintlffa were granted a oertlfl- 
cate of validity of their patent and an 
Injunction, coats and damages against 


I passed sway an inventor who must 
ever stand aa a type to bla peculiar way. 
To him we owe aueb puzzles as "Wga 
in Olover," "Fifteen Block," "Donkey" 
and "Get OS the Earth,” nearly all of 
which were sold In enormous quantities. 
Mr. Loyd was born at Pblladetpbla sev- 
enty years ago. Although he waa edu- 
cated ae a civil engineer and was a 
graduate of Heidelberg, where he studied 
languages and mathematics, be seems 
from a very early age to have devoted 
himself almost entirely to tbe Invention 
of puzzles. He was only twenty years 
of age when his famous "Donkey" puszia 
was Invented. This was probably his 
moot successful Invention, no less than 
one billion “Donkey" puszles having 
jbeen sold. "Pigs in Clover" waa ahnoat 
equally well known, but did not make 
I quits so much money. Puzzle .making 
! with Mr. I-oyd waa a serious occupation. 

I Ho la reported to have Bald: ‘T always 
treated and t-ansldered puzzles from an 
educational standpoint, tor the reasem 
tliat they constitute a apeoiea of Qieatol 
gymnaatica which sharpeni the Wlto, 
clears the fog and oobwsbe from the 
twain, and schoola the mind to oonoao- 
ti-ate property. Comparatively few ."•bpla 
know how to think proporlj’. 4»,..g 
tohool for mechanlbal Ingenuity, tor 
flag up tbe gray matter to the hto% 
puzzle practice atands mtoiua atol nl«W, 

, "toe see how toe 'iTemgb boy, 
abhors square rifpt or .algebra, win ItoA 
dtotobt to etotoiitof. 'Wt towtoto ''' 




tlhe •»»« prtsMIllM. tturouchoat tb« Nortk «iid But u a 
tkl^k tint ktlUlona of handwiiUng oxpert and Aiurad in many 
would raaUJr have important trials. He wu oolehrated u 
ll^'’ loam > have been abandoned u an after dinner speaker, and on one oc- 
biloeltheads because tboae oulou, remarklna of the vondere of 
wbdi dl)iaive ,,of their edaeatlon did Qhakeapwre, asserted that in the writings 
not IfiWW-how to, Interoft them in their of the bard you would find a reference to 
iinttftaa. An aversloh to figures and a the modern bicycle, and in aupporttng 
d«4lra to fonet all about mathematics the usertlon, said, “You will remember 
as soon as he leaves school Is almost where In Beene 1 of Act 11 of the *Tem- 
uhlveraal, and yet if the subject had pest,' Antonio says to Alonso, ‘We, too, 
beon taught in a more congenial way my lord, will guard your person, while 
the mathematical and inventive bumps you take your rest, and watch your 
might have developed In a way to aston- safety.’ ” 
lah the family phrenologist/’ 

Mr, Loyd took his greatest delight In 
working out a pusste from Its scientific l^gnl WOIM 

bails and then so concealing Ita founda- Early Patent Appeale.— Old patent prao- 

ttbn aa to make It Imperceptible to the titlonera recall the period along about 
public. seven years prior 

Hundreds of chess problems were to that time, when appeals from the de- 
tnmed out by Sam Loyd, whose first clslons of the Commissioner of Patents 
prise for a maker of these wu taken were taken to the Individual judgee 
when be wu eleven years old. He wu of the Supreme Court of the District of 
the author of "Ohoss Strategy," one of Columbia, Including Justices Carter, 
the most popular works on the game. B’laher, Wylie and Olln. The appellant 
fuming to the mechanical field, he In- could take the appeal to any Judge he 
vepted such pussies u the chair pussle chou, and the appeals were argued In 
and the stor pussle, almost impoeslble chambers, sometimes at night and aome- 
of solution. times at the residence of the judge It 

Mr. Loyd was for some years chess 1« “id that the appeal fu was payable 
editor of the SomuTinc Amehioaw. He directly to the Judge sitting In the ease, 
wu tall, rather spare, and had very and It la sometimes Intimated that fre- 
qUlet manners. At the time of his death Quent reveruls of the Cammluloner'a 
he wu pussle editor of the Womtlk’t decisions tended to atimulate appeals in 
Home Companion. certain directions 

Change in Trade Mark Registration 
Notes for Inventom Uw. — An Importsut change hu re- 

Henry W. Johnson.— Henry W. John- cently been made In the laws relating to 
ton died on April 7th In LyhB, Mass., at trade-mark registration by an act re- 
the age of seventy-one. He Is said to moving the prohibition agalnat the regls- 
bave been the Inventor of the shoe but- tratlon of a mark because It Is the name 
ton now everywhere In use of the applicant or a portion thereof. 

“BabWttlng."— The name of Isuc Heretofore If a corporation whose name. 
Babbitt is generally nssodaied with the for Instance, waa "The Acme Shoe Co.” 
antl-frlctlon metal which hears bis •o"**!* to register the word "Acme” as a 
name, btit hla greatest Invention wu trade-mark, the application would be re- 
not the "babbitt metal," but the aceom- tueed on the ground that the mark sought 
panying process of using such a metal to be registered wu a part of the name 
for the bearings of machines, or "bah- o' ‘ha applicant. Congress tau remedied 
bitting." This process has bad the wid- this In an act approved February 18th. 
eat Influence on the development of high- which contains a provision that 

speed machinery Isuc Babbitt was an nothing In the act "shall prevent the 
American, born In Taunton. Mau.. July registration of a trade-mark otherwise 
26th. 1799. died May 26th. 1862 As a boy registrable l)ecaus« of its being the name 
he wu apprenticed to the goldsmiths’ the applicant or a portion thereof" 
trade. In 1824 be founded the menu- The Rear Axle Patent— A suit hu 

facture of hrltannla ware In the United been entered in the United States Clr- 

States In 1839 he discovered “babhlft” cult Court for the District of Indiana 
metal. The proportion of babbitted bear- by Tliomas J. LInduy and Willard Har- 
ings used to-day compared with all other mon against the Cadillac Automobile 
forms is Bometblng wo cannot know, but Company for alleged Infringement of 
It must be so great as to make the num- patents held by Lindsay on rear axle 

her of the others comparatively Inslg- construction for motor cart The paf- 

nlfictint. ents all cover a revoluble spring seating 

A WestinghouM Ship Brake.— Mr. on an axle housing, and also a method 
Qeorge Wostlnghouse, the Inventor of the of loading axle construction whereby the 
air brake, Is credited with the Invention drive-shafts of the axles may be wlth- 
of a brake for ships acting In connection drawn without disconnecting the axle 
with turbine engines and utilising a housing from the car body, and so the 
motor which serves to throw the forward differential may be removed without dls- 
thruatlng propeller out of operation and connecting the body from the axle bous- 
to bring Into operation a propeller or pro- ing. Five years ago suit wu brought 
pellhrs which give a strong, backward against the National Motor Vehicle 
Impulse to the vessel. Thus the moans Company, of Indianapolis, for Infrlnge- 
causlng the forward movement are ment of the same patents. The cue Is 
thrown out of operation and means still In court, and no decision has been 
initiating a rearward movement are rudered 

bronght into play at practically the same ^ D«dai«n.-In a recent de- 

clslon of the United States Court of 
Patents and the Deportnunt at Agri- Appeals for the Third Circuit, the 
euitnrsk— At one time the Bureau of Feuchtwanger patent. No. 662.714, for a 
Agriculture was a branch of the Patent consisting of three parts, was held 
Offlee under the hhargh of thP Commls- disclose patsntable novelty and in- 
sloner ef Patents, who reported t<r Con- renUon. The skirt consists of three 
grsta statements of the operations of this parts, the lower part being, of non-elutlc 
bniQdh of his offloe, inoludlng the ex- material f Jersey), the hip portion of a 
PMdttUiW of the apprepriatlone made material having some elutlclty. and the 
% hgrieultura] puirposes. Although the waistband of atlll more elastic mats- 
IMMsM Offlu hu advaneed and developed rial. It is argued that the skirt wu 
in 1 Way grotityiiig to even itg warmest a mere" aggregation, but pie Court held 
kSwbwieB, it still retains Its bureau- tiiat the Improvement wad made in a 
or^d eharaetw. while the agrlouttural long-develeped art In v^ich, there wu 
bWl hM grown into an independent meager sphere for invention. While 
MjMpdnjeai of the doveranmt with a j^nny had been used In Jackets and 
**'**** *****’ . 'Sweatars, It did not occur anyope 

- ^^ J Pj ljA jsi g ' Itrt 'the ‘before Ifbuchtwanger to 'urn, it, or any 

watt known meptnaiv* material, u a aeethiA of Mciit. 


kECXirTI.Y PAiaiTTkD UTTkMTIOHB. 


Electrical Vevloes. 

ttBCntVKIt rASlNO.— IX)DI8 Stbinhkrukk, 
Brooklyn, N. Y A rwelvcr cBolns tor trlc- 
phonr* <-oB«trurtrd aroortllDg lo thl* lnv«utlon 
is much itrongcr than those uiuslly einiiloyeil 
It cannot roll off or a desk or other aiirfaco 
upon which it may root, and Is not liahle 
to Injury or deatrurtlUD from jarring or knock- , 
Ing duo to the swinging of the receiver and 
the striking of the same against adjoining sur- 
facei. 

MOUTIIPIKCM — <I.oui« RTSiNBCBans, Brook- | 
lyn. N y. 'rhe invention relates to mouth- 
pieces, and especially to those of the kind used , 
for telephones, and hy the sid whereof sounds , 


I.IMB RKMT~H IHi'H 
l>s(k, iiarlleularly sucli as 


WATWU BTIU.. 

V The ohjecl 
o provide a still 


MILK I'lTHIinriNO AND HOMOORNIZINt! 
MACHINE. -II. II gTCaav. Sioux City. Iowa, 
The object of the invontlon la to provide a ma- 
chine. hy iiieans of which milk can be n luli red 
atsbk-, and Inaenaltlve lo aourlng causes, liy 
nieaON of which lmpurlti(*s enu lie teinnved 
from the milk, and In which the globules of 
butter-fat are broken up snd thoroughly dls- 
aemlnated throughout the milk 

MANOHB- «. W. jABaBB. Itavonnc, N. J 
This Improvemcot refers to mangers for horses 
and other draft animals, and has reference 
more particularly to ii device of this clasa 


that tbo container can be releaaed to permit 

PODLTHV INMBCTH’IDB APPLICATOR.- 
A. F. Sui'Llta, Arcanum, Ohio This Invention 
provldaa a reservoir foi liquid Insecticides, the 
reservoir having connected therewith a wick 
or other transferring dovico for spreading on 
the head or tsidy of poultry or anluials the 
liquid; and protides a reservoir ulungated lo 
rover the loaxiniiim space, and having lup- 
porting means therefor, whereby the reservoir 
may In- plaeed In position lo dlseuntlnue the 
oil delivered therefrom 

Of Ueueral Intsrest, 

SANITAItV CtIHPIDOB - - JozsKr I'Aiioijt. 
142 Bast IDth Utrwt. New York, N Y This 
invention Includes a rec-eptacle or easing 
within whieh Is muonled a glass I ray, which 
Is operated hy a handle-llkc nctiiiillng device. 


HIIEICT MICTAl. ITIMIE W P I.awiiknck, 
Colorado Hprlngs, Colo The Improveiueot la 
moru especially in such frames (is lire designed 


MiriTlon OF OBTAINlNa SOl.lITIONH OH 
UtlAKI KOLTITIONB OF CKHTAIN ME- 
TAI.I.IC OXU)S--y„ Cakiwuiout, Ilford, hs- 


ihemicullv indlfl'erent lo the oxids According 
to the imdhod forudug Ih.- subject of the 
present nicplleatlon, the inetallle oxids are 


KOItEOnoIiM) KAY BCBKKN ,1 K HoL- 
IIKCHCK, Newark, N ,1 An object hero Is to 
piovldo a dc-vicc which will retnid tboae raja 
nlilch act on the sensltlied plate or flliii qulck- 


•Miv VAC'CnM CHIP ItEMOVER — 
ipiENh, Oakland, Cal This Improve 
rtiilus lo a sHiiltnry vneiitini chip re- 



lllustmtecl berewlth, lb clamping either of thi- 
bladc'8 In adjusted poaltluu tu either of the 
kei-pers, the screw is udjusted so that Ita end 
ndjneent lo the blade will bl•lll• then-ugalnst 
In Irunsfcrring (he liliide to the nlhoi keeper 


away by the flushes of water bt raising and 
lowering the handle Thus the cuspidor Is 
thoroughly cleauscst Immediately aflei II has 
been used, and It then closes autumatltally 
By adding to the water some dtalnfec'tunt the 
sputum Is disinfected and the si>read of dls- 
eaw) germs la prevented I'he apparatus as 
Illustrated, Is tu Ik- attached lo a wall at anv 


in corrugated sheet metal culverts and re- 
late* particularly to the means for aprc-adtng 

and contracting the same so that the.v may be iiKPi: 

conveniently joined together and may he 
•hipped In sectlous, Means am provided Iui kis-tM-r wheui 

preventing the nute from turning ao the- screw adjustment sc row 

may be manipulated to euiilract or expand the „i,,,„MUe 

culvert aecuon aa dealred ,,T„. ^ 

BAND SCOW. — E D. CAI.LBH, Vlrkahurg, the blades ran iw en 
Mlaa. An object here la lo provide a form of ki>et>ers without slilftl 
•row, by means of which the land ran be li is unneceaftary lo ti 
mom conveniently unloadc<d than In the ordi in changing the hbicb 
nary form, which neceasitatea the nae of elam this screw and nut I- 
abell hucketa, "orange pi-ele" or the like A of the blade 
fnrtber object la to provide a lyateiu of sue- uino _ j 

ttoft pipe* and valves by means of which the y |,iveiiii<) 

•aiM may be first mixed with water, and then gpnerol outline when 
the mixture of water and sand pumped out. pmtlded wlih 

ANCIlbSINO ATTACHMENT FOR FLOAT- bet holding comp.irliu. 
|lNO BABQB8. — J. P. Kabu und J D Rapch. plntc- tot the ring, 

I Fort, Wayae. lad. This Inventhm pertains to key-liolctbig clevu e hat 
I Imfrt^maata In Vrtticirl-Bpeed attaehmenta of sections und flxc'dlv 
floatloff Aargca tor aoe In anchoring the latter adapted roi use as 
la abalioa «atar. A apod and apod gulda advcrtiaing medium. 



wllli 11 pbirullty of separated 
pnrliuentH and a rigid name 
ring , und provides a compart 
ce having rcslitent key-banging 
tediv secured thereto a plate 
e as a name-plate or «a an 


















Fluloi IVUhtht EarlJf at Dimer 
A II climitie candilioiu look alike to the man 
^whouiei anQbrit^Mjlorinhnanroplaiie 
MMiTprofcnl <iB»Uhtv«hil«Stofly'felDcnv«r,owinf 

" AnKriun Anatnir Avwbon.” a tiiaoir 1910 


I H C GASOLINE ENGINES 
PAY BIGGEST DIVIDENDS 

Thonaaiidii iif nwiien know ot tholr almpIleMT , 
yonnomj. relUbliItjr. (irenatb, aad diiribdllj' 
\ on. itMj. ahuuld learn ot their MtaiiUaei, tor 
you want to make the baat-patlna engine lu- 
veatment you uaii Write at once (or tbe I B C 
Oiiainn aalaluano. Reail at the maar eiylee and 
«lam-lt»4Vhnrtauun«r. air or water cooled, 
rtuluiiary or purMblu and (raatloa. Kead what 



Solders and 
Soldering 


9 If you wants complete text book 
on Sraders and the art of Sold- 
ering, giving practical, working 
recipes and formuim which can be 
used by metallurgut, the goldinuth, 
the silvenmith, the jeweler, and the 
metal-worker in general, read the 
following Scienlific American Sup- 
plements: 1112, 1384, 1461. 
1610, 1622, 1434, 1533, price 
70 cento by mail Order from 
your newsdealer or from 

MUNN & COMPANY, Ine. 

*PMi»hen, 361 Broadway, York 


I Water Motor Do Your Work 




Buttkihip ««rM« DMtl09«r 

(Continuatl frrm pem t0*,> which the WaHw MUly IWA • 

pany. The tests ot this weapon haw P^se to ihe ottotals. 
shown It to possess slightly greater ao- Immediately the 
curacy and ter greater penetrattag power It waa aathortthtjwfly ,|paij«»e^ w W 
at distant ranges than the present IJ- the Austrian ImM 
Inch gun. The weight of the Shell has press that the «l <»l W- 

gone up from 8B0 pounds In the la-lncfa perlment would he Iba hStrettustloq pt >a 
to nearly l.SOO pounds Itt the l44Boh, new. speedy type Of 9asae!. '«4Me 
and though the muzzle velocity Is lees, clpal armament would he torpedo limheh* 
the muzzle energy is for greater, and the tog tubea—the craft to «rry tns^ i&«» 
falling off In the energy at long range la of these than any Other eUp Ih 

very much less. Mflllment of this prophecy we are BOW 

Just whst the Introduction of this gun able to pubUsh an account of a fighting 
means to the “New York" and "Texas" aWp of this description based Upon data 
will be uudemtood when we state that and details coming from abroad. The 
tu projectile will be capable of penetrat- design ot this vessel seems to have been 
tog the armor of any battleehlp afloat worked out with Ingenious thoroughness, 
at any range at which the hulls of the and certainly a novel and very fonttld- 
ships are visible. Moreover, to such a able type ts thus promised for the flghtr 
high pitch of accuracy has gunnery been lug fleet of the Immediate future, 
carried In our navy that at these extreme During the past ten years experimental 
ranges the majority of tbe shots will get work has revolutionised the military efll- 
home. otency of the automobile torpedo; the 

In clear weather the torpedo battle- weapon la now capable of carrying a 
ship, then, win be under Are at a range larger deetruetlve charge and te Sble to 
of nine miles. Its speed of, say, 24 knots, run farther and to held its course With 
would enable It to get within torpedo a remarkable degree of prscjiloa h&d 
range In a running fight within a couple speed. While the modem battleship may 
of hours, If the chase started, say, at sUrvlve the blow of a stagla tortodo,'St1Il 
a nine-mile range. It can readily be enough damage would, to all Itkallhood. 
seen that the problem of putting snffl- result to render the ship tocapnble of 
dent protective armor on the vessel to holding her poaltlon In the line or maln- 
ehable it to stand up against the 14-toch talnlng tbe fight under oondittons of 
gu|l during a chase of that duration, eaual elBclenoy. Should the torpedo 
would be a very difficult one to solve, plode under either the hollar or mftgaatoo 
The general dimensions and leading fea- spaces, one blow might be enough either 
tures of the “New York" and "Texas" to destroy the ship or to render her coUi 
are as follows: pletely hors de combat. No single shot 

Length on water line, B65 feet; ex- from the biggest of modem guns could 
treme breadth, 9C feet, 2% inches; trial reach these same vitals under normal, 

displacement, 27,000 terns; trial draft conditiona; henoe we see whereto lies I 

281^ feet; total coal bunker capacity, the deatructlve superiority of the tor- 1 
about 2,860 tons; coal and fuel oil carried pedo. I 

on trial, 2,167 tons; speed on trial, mini- Bear-Admiral R. R, 8. Bacon of tbe 
mum, 21 knots. The armament will British Navy baa said that the battleabtp 
consist ^of ten 14 inch, 46-catlber rifles of the future will be designed exclusively 
and four submerged torpedo tubes to tbe for combating other battleships, and that 
main battery, and in the secondary’ bat- Intermediate heavy craft would disappear 
tery twenty-one B-lnch rapid-fire guns: and tbe link between the ocean-going do- 
there will also be four 3-pounder guns stroyer and the battleship would become 
for saluting, two 1-pounder guns for closer— tbe seaHtolng torp^o'eraft acting 
boats, two a-lnch field pieces, and two SO- as defensive and offensive satellites for 
caliber machine guns The armor plan the heavier and lees speedy vessel. It 
has not been published, but It will be Is instructive to recall that up to the 
unusually complete. The ships are to be present no existing torpedo craft are 
finished to about thirty-three months capable of truly fulfllllng Admiral Ba- 
from the present date. con's prophecy; none of these vessels Is 

A DgaTROVB* OF BATT,.MH.F B.ZK tS 

BT B. (I RKKRTucTT. niore trying conditions of wind and sea 

At the close of the war between Bus- to which the modern dreadnought is 
sla and Japan the technical press was capable of calling an enemy to account, 
filled with much conflicting material re- Rveryone knows that the battleabip Is 
garding the relative military merits of merely a mobile, armored platform for 
the torpedo In actual conflict There is the proper carriage and transport of the 
no doubt that the torpedo during that heavy ordnance which constitutes Its 
period of hostilities gave evidence of prime means of offense. The biggest of 
wldley varied effectiveness — ^In some our 12-Inch rifles at present afloat fires 
cases the damage was undoubtedly disas- an armor-plerclng projectile weighing 
trouB, while to others the amount of 870 pounds, carrying an explosive charge 
Injury was aatonlsUlngly small. Tbe of about 3 per cept of this weight. In 
different ranges at which the torpedoes order to accomplish Its purpose, the 
were fired and the manner In which they armor-piercing shell must pertorato the 
struck tbetr targets had much to do with dsfenstve plate and remain Intact, so 
the results. Jus! as we should expert of that It may burst with maximum vlo- 
any projectile fired from a gun; and lence after It ba| passed through tbe 
wo must not forget that the torpedo, to protecting armor. The modem automo- 
a sense. Is also a projectile, and cannot bile torpedo has a bursting charge of 
be expected to function uniformly under gun-cotton of more than 300 pounds to 
all possible circumstances of service, weight, and this ekploslve, per unit of 
However, to dispel some of tbe doubts weight. Is several times more dei^ao- 
artslng from the conflicting reports of tlvely violent when properly detonated 
the action of the torpedo in the Russo- than the explosive or bursting charge 
Japanese war, Italy undertook to deter- with which our annor-pleretog projectiles 
mine at first hand some of these ques- are loaded. Tbe torpedo reaches att 
tlons by means of experimental firings enemy below tbe wBterttoe, and whem 
against one of her old battleships. For least prepared to resist a Violent blow-~' 
this service the “Francesco MoroeinT’ to fact, to the very region of the ship's 
was especially prepared at consldorabte "vitals”— and yet up to now the tQ];M^ 
expense, special cofferdams being arranged has not been properly recognised anfnywt 
in order to limit the area of possible aboard of craft really capable at ptadBf 
damage as well as to typify defensive this military instrument eflkdently and 
developments capable ot further mini- effectively in touch with the fob under 
mixing the destructive powers of tbe all probable fighting eondltiona. From n 
torpedo In order to carry ouit the aim- purely deatmottve point of view It ii 
Illation of actual attack os tar as pos- plain that tbe torpedo la a mueh more. 
Kible, a regular service torpedo was held potent agent for doing damage thaB a 
against the side of the ship by means number of the UggoOt l^dnoh projeetlles, 

of a framework fastened about three and, after all, thfi pb]e^ !• to elthSr 

meters liclow the waterline, and the noee stun or to annihilate the toe, thPa 

of the torpedo was set at right angles we see the reason tor being of this mOik 

to the skin of the vessel. em evolutlim, the taspedo battlsahtp, 

The Italian authorities counted upon The torpedo batUsahtp, to fulfill hfr 
making a number of experiments with mission, must bo (Mtpable Of withstamithg 
the “Morostol," but the first exploslca, «a» pcstty haavr htoMr-fto. oftifn 

enough to send the tUp forthwith to tbe words, she mdtitj'bib ftt OlllHoi* W " 
bottom. Divers sent down to examine agBinst n detonoe.' . 
the vessel reported a fisiusged am of tbe attaok of A gnnm nl ttthnfiordd 
about fifty square meton, irhtidb vrhllo pedo boafe. tlsr aM |p 
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tk t« tpvttt, IB tlM Qtee ot • itonB ot 
.UwUar* pnijiKtlM, unta wlttalB certain 
•trlklBg ttatitaee of h«r quBiry. Tb* 
vwMl bortnrlth ibown ta lunply mnred 
Of tbit power of reaMwoO) botaOM ber 
watarUae and broadalde througbout the 
groiter part of her nldahlp length are 
ahlelded by armor plate ranging from alx 
to twelve Inohee tn thtokaeaa, while the 
waterline region forward and abaft ofi 
thit area le alio covered with protecting! 
armor and cellnloae, lo ai to lafeguard 
the ship against attack which might Im- 
pair her atabtllty. In addition to thU. 
■he hai three protective decka and the 
underwater body li defended by a double 
bottom, atbwartehlp bnikbeadi of heavy 
plating, and alio light vertical and horl- 
loatal armor plating throughout the re- 
gion of the torpedo tubei, and the holler 
and engine ipacea, aa Indicated In the 
accompanying diagram. Thia, In Itielf, 
la aoraethlng of a departure, and la pur- 
poaely dealgned to render thla veaael leaa 
vulnerable to the attack of other torpedo 
craft 

The propoaed ahlp haa the following I 
principal eharaoterlatioa and general dl- 
menalona; Dlaplacement, 16,2B0 tona; 
length over all, 402 feet; maximum beam< 
75.B feet; draft, 2B.S feet; motive power, 
tnrblnea, total capacity 36,000 indicated 
borae-power; apeed, per hour, 24 hnota; 
radlna of action, at 18 knota per hour, 
2,000 knota. 

The armament la to conalat ot the fol- 
lowing elementa: Thirty nnder-water tor- 
gedo tubea for the dlacharge of the long 
18-lnch Whitehead torpedoea; twenty 4.7- 
Ineb quiok-flring guna In tndlvtdnal tur- 
reta; two 4 7-lnch qulck-flrlng guna In 
caaamateg', forward on, the main deck; 
ten 3.3(»-lnch qulck-flrlng gunit dlatrltiK 
uted forward and aft on the brldgea. 

The ahlp will carry a aupply* of alxty 
automobile torpedoea, and, unlike the 
dedc tubea of the ordinary torpedo boat, 
theae tubea can be reloaded with perfect | 
■ecurlty while the ahlp la actually at- 
tacking the enemy, if it be neeeaaary. 
Certainly a ahlp of thla aort opena upj 
a new and fanclnatlng viata in the evo- 
lution ot the fighting craft. 

|T1m Ckmdoiii Bemifitt Intemstioml 
Ayfartioii Trophf 

(COnMeMd fmm iwipe A07.) 
elimination race will no doubt be of in- 
tereat at thla time. 

The wonderful French production, the 
Gnome rotating motor, will undoubtedly 
be uaed, to the exclualon of all other; 
makea, by the French team. Whether 
thla motor baa the qualltlea of endurance 
by the older reciprocating en- 
gine la a matter open to dlacuaalon; but] 
the performancea of the paat aeaaon have 
ahown pretty conclualvely that aa a rac- 1 
tng motor the Gnome la In a claaa by 
Itaelf. It holda all of the world'! avla- 

on speed record! to-day. 

Until thla year the GO horae-power 
■even-cylinder Gnome motor haa been the 
engine .need In what we might call the 
touring aeroplane, while only a very lim- 
ited number of the 100 horae-power type 
have been made, and theae were uaed 
only for racing purpoeea. The 100 horae- 
, power motor la practically two 60 
horae-power enginea In tandem, a common 
crank case being uaed. 

For the year of 1911 the Gnome Com- 
pany la turning out, in addition to Ita 
former modelit a aeven-cyllnder engine 
of 70 horae-power and a fourteen-cylin- 
der moneter rated at 140 horae-power 
The atroke of theae new motora remalni 
the aame aa in the prevtoua modela, the 
extra power being obtained by enlarging I 
the here. Minor ohangea have aleo been 
In the structural detaila, princl-' 
IpaHy with a view of m a kin g the motor 
more readily mountable. 

Of the a^planea which will compete 
In the French elimination for the Gor- 
don Bennett race, that of the veteran 
builder Bldrtet of courae gtaada out 
prominently- t7\e new machine, which 
fana been dealgned and bulK eapeclally 
tor thla eenteit, la technically oalled the 
"MM«1 Twenty." hut from Ita tni ap- 
PMumaoe It hM been famlltarljr referred 
to aa the ‘•Plah fTalF BlteH heoauae 
laaoiot tta taB gid rudder 


that uaed by Henry Fabre in the biplan'^ 
hearing Panlhan'a name. 

The entering wedge of the wings la 
quite different from that formerly em- 
ployed by BlOrlot, and. Indeed, unlike 
that of any other machine. Monoplane 
makers up to tha present time have 
followed pretty closely what la tech- 
nically called the “Phllllpa eeotlon” In 
the construction of their winga, aa ahown 

in rig. 1 . 

BlOriof, In hla new "flah tall" mono- 


Flg. L— Phllllpa aeetion curve generally | 
naed. 

plane, baa made a radical departure 
from the orthodox design, the entering 
wedge having a decided and peculiarly 
shaped "hump." aa shown In Fig. 2, at a 
Thla figure also gives an Idea of the 
flexible trailing edge. The entering edge 
of the wings and that portion up to h 
In Fig. 2 ta rigid, except for the slight 
movement allowed for "warping " From 
b to 0 there are tapering flexible ribs 
sunk Into the rigid portion of the wings, 
and separated from each other by a dis- 
tance of about one foot. The whole frame- 
work la covered, aa la customary, with 
cloth, the cloth stretched between the 
flexible riba giving the wings a bat-llUe 


The “fuselage," or body of the "Model 
Twenty" Bldrlot, is, unlike the former 
types, entirely Inclosed, cloth being tightly 
laced over a framework similar to, but 
about half the depth of, the standard 


. fkl* the BjOft toteraittag feartufe of 
“ "MBddl Twanty” la the uaO of 
lefllUtiff adge on tho witagi, the 


Fig. 2.— Croaa-aection of new BIcriot 


Bldrlot fuBclage. The tall plane and 
vator are flat inatead of curved, and the’ 
rudders are two triangular planes above 
and below the flat tall plane. 

The writer was present at the Bldriot 
school at PRu, France, when the first 
'Model Twenty" was tested. Driven by 
a Gnome 60 borae-power motor, it passed 
the regular model with the same engine 
at a speed approximately 20 per cent 
greater. Evidently B14rlot himself was 
pleased with bis new design; for the 
Gordon Bennett racer Is the "Model 
Twenty" fitted with the new 140 horse- 
power Gnome motor. ! 

Another monoplane which has at- 
tracted some attention lately, and will 
probably be heard from In the French! 
elimination race, la the "Derpedussln," | 
dealgned by a Frenchman of that name 
Thla mai'hine haa some points In com- 
mon with both the Bldrlot and An- 
toinette. The "Derpedussln” first came 
prominently Into the limelight when 
Buason, a couple ot months ago, at 
Rbelma, broke the world’s speed records 
carrying two passengers. One of the 140 
horse-power Gnome motors, now being | 
built. Is for the “Derpedussln” monoplane 
Intended tor the Gordon Bennett elim- 
ination. 

A machine almost Identical with the 
Bldrlot In general appearance is the 
Morane, designed by Leon Moranc, a 
former Bldriot pilot of note. The Morane 
monoplane differs from the Bldrlot prin- 
cipally In the landing chaaaia and tall 
planea. From the above one can see that 
It should be a factor In the French 

lala. 

Aviation experta were Indeed surprised 
when the little Nleuport monoplane, 
driven by an oppoeed double-cylinder 
motor of only SO horae-power, practically 
equalled Leblanc’s fsateat records eatah-^ 
ilahed at Belmont Park last November 
with hla Gordon Bennett 100 horae-power 
Gnome Bldriot A careful examination 
of the Nleuport shows nothing unusual 
in wing design which could account for 
the remarkable speed developed with 
rach a low-power engine; but even a 
casual glance at the body construction 
and the miniature and rather Imprae- 
tloal-tooklng landing dbaaala, does much! 
to exifikin the myeterF. Unqueetlonablyj 
lie phMMmenal speed la due to the reduo- 
tloa of bead te rit taae q . The toaelagej 


300,000 
times as fast 

Your grandfather posed 
for five minutes before the 
camera to have his Daguer- 
reotype made. 

You can stop a bird on 
the wing in To’inr of a second 
with a Speed Kodak. 

Thus has photography— 
Kodak photography in par- 
ticular — kept pace with this 
rapid age. 

No. 1;^ SPEED KODAK 

For 814x4>i Pictures. 
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In (Uyllgbt with Kodsfc Film Cenri’dxe* l.... 
can be carried In an ordinary UA-coal (lOcket. 
A superior camera In every detail ol plan, con- 
structlon and finish. 

Price, geO.OO. 

EASTMAN KODAK CO., 

ROCHESTER, N. Y. The Kodsh CHv. 
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How Manufacturers 
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BUSINESS 

Read Carefully, Every Weet, the 

ORsaified AdYertisinf Cohmin 

Scientific American 

Some week you wjU be likely to 
find an inquiry for aomething that 
you manufacture or deal in. A 
prompt reply may bring an order. 
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Protectors 
That Save Users 
Thousands of Debars 

H ere they — ii’i up to you. You con me 

your tiree monthi end 

the coet of keeping your car and juit have a carefree 
mind and a rouaag good time -il the bme. 

Standard Tire Protectors 

are made in non-dud or plam treada— you can got 
•kidding proteclinn, and hie proterhon combmed. 
They roll right over tharp ilooea, broken glatt, and 
naili. Your hrat look like new after a yeai'i lervice. 
The fabric and rubbware the only terviccahle matenali 
—if leather or iomelhuig elae were aa good it woufd 
have been adopted by iho leading tire manultctuferi 
yean ago. Standard (ire proteetora fit over any 
hrei, any treadt, are held feat by inflation ptemure. 
The thread fabric bead at the po^ where the Piotec- 
lon grip the tnea pieventa bendiag or U ei k i n g and 
uuurct a itrong hold. 

FREE Bo<Jc On Tire P)rateetion 
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toflowg tbe “firoomdinfl" tom more 
neorly than that o< ,a«)r otber nutehlne, 
being; oomparatlvelf bloat at tbe bow 
and tapertnt sradoally to the tall. It la 
the opinion of the rrrlter that few 
elgnerg to^ay reallae the enormoua im- 
portance of reducing bead reaiataace In 
a racing aeroplane, or. tor that matter. 
In any type of machine 4 poler. 

In speaking of the ratfing machlnee 
which are likely to figure prominently In 
the French trials for the Oordon Bennett 
trophy, one cannot neglect mentioning 
the Breguet biplane, which bolds the 
world's record for weight lifting. Only 
a few weeks ago this remarkable ma- 
chine Hew a short distance at Douai, In 
France, with no less than twelve persons 
aboard, and also showed truly remarkable 
B^d tor a biplane It is safe to say 
that, outside of the Wright “Baby Grand," 
which has been somewhat of a "dark 
horse,’’ tbe Breguet is by far the fastest 
biplane In the world. And In Breguet 
the world has another designer who ap- 
preciates the advantage of keeping down 
head resistance. In his new biplane 
most of the wire stays and amall struts 
common to biplanes have been elim- 
inated, and large frame members, of 
fewer number and having a “stream-line" 
form, have been substituted The fuse- 
lage. too, is Inclosed and of small section, 
tapering gracefully to the tail planes. 

It certainly looks, just now. as If the 
French will be well-nigh Invincible in 
the Oordon Bennett race Unquestion- 
ably the French lead the world to-day 
in aviation French makers are care- 
fully guarding their new models, and 
will not place them on the market until 
after the Gordon Bennett contest. Both 
England and America will have difficulty 
in choosing a team of three fast ma- 
chines to carry their respective colors, 
while the French have a great variety 
from which to choose. This fact, com- 
bined with the fact that the pick of the 
new 140 horse-power Gnome motors will 
doubtless be assigned to the French 
racers, gives the French a decided ad- 
vantage In the forthcoming conteat. 

Armored Can in the Mexican ^ 
Revolution 

((> nMsued /mm pagt Ui>.) 
teeted, but the steel apron extends down 
over the drivers and trucks, back over 
the sides of the water tank, and up 
around the smokestack, coming back In a 
straight line to the cab, so os to pro- 
tect the domee as well. 

The main use of this engine and the 
armored cara will be to patrol the Mexi- 
can Central branch of the National Rail- 
ways on that division which extends 
from the border at Juarer. (opposite El 
Paso) to Chihuahua, a piece of railroad 
which has been In the hands of the 
rebels for some months The govern- 
ment believes that, with these cars, It 
will be able to prevent further dynamit- 
ing of bridges and tearing up ef tracks 
by the InsurrectoB, at least along this 
prrtlcular line. 

Ldies Tipped by Winds 

U NDER the force of great galea, large 
lakes and tideless seas, like tbe Cas- 
pian, have been observed to experience 
surprising changes of level, as If they 
were huge basins of water tipped by the 
hand of a giant. 

In the Caspian a difference of level 
tsjtween the two sides of the sea amount- 
ing to twelve feet has been noted during 
the prevalence of a heavy wind In Lake 
Erie a difference of level of fifteen feet 
has occurred In aimtlar clrcumatanceS. 
Analogous observations have been made 
on other lakes and In the Baltic Sea. 

A Dam of Bnttrsase d Ardi«s.— A form 

of dam with buttressed arches In place 
of a gravity mass is outlined In a study 
in The Engineer by Reginald Ryves. 
The proposed structure has an Up-stream 
tpee placed at an angle of 45 degrees, and 
varying in thickness from 17 feet at tbe 
base to 6 feet at the crest. The rear face 
presents a series of arches, turned up 
stream, wtth their abutments supported 
by a series of buttresses, which bed upon 
the carefully prepared surface of the 
solid rock, The mBxtmmm stress on tbe 
arches Is 12 tons, and on tbe bttttrewes 

10 tone per square todt 


■Fsnr Vmmm bk a 

try FUilit-Tlikt tfce propMoif. im4* « 
paf 407 rsvmnUot tbb ImMaiate ate w 
tee aeroplane tor wMM-tevatllt ttl#|te 
with several penplA )« airteiy Milt 
filled. Is shown by tee meifi filitii on 
tee l4te liMt. of Aviator Mater from 
Kiewit to Brnsoekh-^ diotaaeo of M 
mtles— wttb his three sisters. 

Avlstlon at mmda.— Mat week W. 
Starling Burgesa made some filghto In a 
Wrlght-type biplane of bU own oonstrue- 
tion, at Mlneola. He has learned to fly 
a Wright machine and Is manufacturing 
them under license, as well as Farman-j 
type blplanea, of which ha has already 
made seven tor Grahame-Wblte. Mr. Bur- 
gess has opened an aviation school at 
Mlneola, and a number oi pupils have al- 
ready been enrolled. 

Unsueeesofnl IWt of a Novel Aoro- 
plana— The first test of the novel dish- 
shaped aeroplane of W. 8. Romme, the 
model of which showed excellent auto- 
matic stability, occurred on April 14th: 
at San Antonio, Texas. Although fitted 
with a Gnome motor of SO horse-power, 
the morbtna was unable to get off tbe 
ground, according to the telegraphic re- 
Itort. It Is said to have been rather badly 
damaged by Jolting over the ground. Mr. 
Harold McCormick, of Chicago, has as- 
sisted In the developing of this machine. 

A Novel Two-motor Aeroplana -One of 
the would-be entrants for the Gould two- 
motor aeroplane prise Is Mr. Julius W. 
|Bchubert, a young Austrian of consider- 
able mechanical ability, who haa Inventsd 
and patented a novel biplane and motor 
with a view to competing. The usual de- 
vices for maintaining the transverse bal- 
ance of the aeroplane are dispensed with 
In this biplane, two double-surface horl- 
isontal rudders — one toward each side 
land In front— being used instead. The 
motor Is in three units, two of which are 
run together and made to drive two pro- 
pellers In front, while the other unit 
drives a single propeller st the rear. Mr 
Schubert would like to bear from any- 
one willing to help him in the construc- 
tion of a machine with whicn to compete 
tor tbe Gould prise. 

Perilous Flight with a Mdy Passenger 
in Amsrlca.— Frank Coffyn, one of tbe 
Wright aviators, made a 17 mile flight 
from Augusta to Aiken, S C, in 21 
latnuteg on March 30th. He was ao- 
oompanled by his wife, who was thus tbe 
first lady passenger to make a cross- 
country flight of any considerable dis- 
tance In the United States This flight 
was made in a strong wind. It was an 
excellent demonstration of the already 
well-known capabllftles of the Wright 
machine. The speed average was about 

00 miles an hour. 

An Astonishing Flight from London 
M Paris.— Not since the late John B 
Molsant flew from Paris to London with 

1 a passenger has anything so sensational 
been accomplished In this direction as 
was the non-stop flight Of M. Pierre Prler 
on Thursday, April 6th. In a Blfirlot 
monoplane of 50 horse-power, M. Prior 
covered the distance of about 250 miles 
In 236 minutes, or In leas than four 
hours, thus averaging more than 63 miles 
an hour throughout the entire distance. 
The start was made from Hendon, near 
Loudon, at 1:37 P. M., and the finish 
wsM at Issy les Moullneaux at 6.33. Both 
at tbe start and at tbe finish tbe aviator 
ran Into a thick tog and he was obliged 
to ascend to tbe height of 3,800 toot In 
order to get above It. He crossed the 
Channel at this height, which bo 4ispt 
throughout most of bis Journey. At 
Beauvais, about 50 miles from Parts, be 
entered tbe fog a second time, after hav- 
ing g clear atmosphere during tee Inter- 
medUte stage of hla Journey. The mon- 
oplane he used Is said to be tbe same 
Btorlot with which Le Blanc won the 
Circuit de I’Bst last sUtnuier. Tbe fast- 
est express trains from New York to 
Boston, which is about tbe same distance 
as from London to Paris; rsqulre five 
hours in which to lUake .the journey, so 
that M. Prior's fedt Is remarkable not 
only tor the hmg diatasce aerosa coun- 
try and over tea Ohaniwl In a ainitet 
flight, but It is alao noteworthy on ac-^ 
count of the bighiAvstega apeed be main- 
tained. The ptealtelltlea of -tee a«ro- i 
plane tor rap|4 noiamabtoatlon Mva 

Btvtr tetB 4»«n» lUteiaiM. 
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Dealers’ 

Exposition Week 

Frim Iter Irt to ttti. ttoaler* in “B-M Quh). 
I(y'' nitat Furniture, Equipment anci 8up- 
pllem will innko •pcc iai cxliibition* of «werV' 


pieaiN don't take our “aar-m" ft>r tiii*, 
Vlalt our Dealora' splrndld atom. Sn> our 
AimKun. Loam the Acta at flratiMuil. Thia 
will eonvIiuN! you. 

Th« ‘'B<M Quality” Mne Inolndca every. 
tlllualoFlIiiurBquIpment -Standard Vertical 
and Latoral CithlncU — “Cubinotlm" (frov. 
tioiial acetlona)— Card 'I'laya. Sorter I'raya, 
Trauafer Ooaaa, Foldera, Carda. 

*'B-M QaalUy” Methuda and Syatema are 
tlra moat convenient and LHonoinlnil They 
are eaaleat to uiiderataiul -oaaleat to uhc. 

B-M FumitnrelNn)a<lo from the beat liiin- 
Ia)r, Wo pay hidtinat prlcna for littlaipi. Our 
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aend the larak FIIER and fully poatpaid 
Write for it today. Addnm 

Browne*Mone Co. 

laod Haw«r St, Mkk. 

PEALEKS- Only onr Doster iu a dryffetsebe "S-M 

' A few loeslltlci ire r<i( 

y««or*fWl. ffyouim '‘ilvtvwfrf, squarcvdMif 
lf•elacollltder ao’ Kseluiiye Affficy'*- wrtteuitotUy. 


THE EDISON CONCRETE HOUSE 

f Hew it It aoBNnMMd, W niieb k will eml, n jl mwte 
hw aa ardaiaoiaml and amaOMriaa UaadmiDt) Than aa 

irom jmt immmkLm inm 



361 BTMdwar.NMrYoA 


iiiyTOttfrwca.iiPi«t. wikaiMist.iiiT. 


i y pew rider 



CMtenmadmi DfauNoAi.— Tr«Bif]tereiit 
ekrborundum cryatmls wte »ow made 
of high liwter RBd rafraetive power. Al- 
though they rewemUa diamond* In gan- 
•tgl appenriuioe, they «ra eo brittle that 
they cannot be cut and pollahed. If 
that defect la overcame, there ■eema to| 
be no reason why tte carborundum gem 
should not make Ita appearance. i 

Length of the Stride. -It has been 
estimated that the average length of a 
man's stride Is 81% inches, and that the 
dlatance an average traveler oan cover 
at this rate la 7,168 yards an hour, or 
119 yards a minute. The number of 
strides would be 7,600 an hour, or 126 a 
minute. The length of the stride in the 
various armies Is as follows: United 
States, SO Inches, German, 81% Inches; 
Austrian, 20%; lUllan, 29%; French, 
29%; British, 30 inches. 

Wonderful Effsets of Forests.- 

Ing example of the tranaformlng effect 
of forests, not only on the appearance, 
but on the productivity of a country, la 
afforded by the department of the 
Landes in France. At the close of the 
eighteenth century about 2,500,000 

In that region were little more 

shifting sand-dunes and disease-breeding 
marshes At the present time the same 
lands are among the richest, most pro- 
ductive and healthful In all France, and 
the change has been brought about by 
Intelligent cultivation of pine forests 
Even the character of the climate of the 
region has been ameliorated, and It has 
become mild and balmy. A thin layer of| 
clay beneath the sandy upper surface of! 
the soil, formerly Impervious to water, 
has been pierced by the pine roots, until 
a thorough drainage Is established to 
the spongy earth that lies below. 

Postgdadal Climate.— In a sumptuous | 
quarto volume of 600 pages the Executive 
Committee of the SHeventh International 
Geological Congress has published a 
series of 47 memoirs dlsruitlng the evi* 
dences of postglacial changes of climate 
in $3 countries. As the contributors 
to the volume Include the leading au- 
thorlttes. In each cmintry concerned, on 
this complex question, the work may bo 
regarded as summing up all that Is 
known — and a great deal that Is conlec- 
tured— regarding the later sUges In the 
history of geological climate. It must 
b’ admitted that the information 
talned In the book is bewHderlngly 
heterogeneous and conflicting, and the 
average reader Is not likely to penetrate 
beyond the masterly summary and re- 
view, from the pen of Oimnar Anders- 
son. which constitutes the Introduction; 
but as a unique book of reference the 
work Is so Important that no large sclen- 
tlflc library can afford to be without It 
We regret to notice that Franco has con- 
tributed nothing to this noteworthy In- 
ternational publication The contributors 
to the United Btatos section are Wm. C. 
Alden, Wm. H. Dali, F. H. Knowlton and 
0. P Hay 
Five New Variable Stan.— A circular 
has been received from Harvard College 
Observatory In which It Is stated that 
Miss Cannon has continued her examin- 
ation of photograpas forming the mapi 
of the sky, and this has resulted in the 
discovery of Nova Sagittarll, No. 4. two 
new variable stars In Map No. 43, and 
three new variable atars In other re- 
gions. Nova Sagittarll, No. 4, was visi- 
ble at Ita greatest observed brightness on 
May 22nd. 1901, but was not see: 
photograph taken April 10th, 1901. 
which shows the adjacent star of mag- 
nitude 14, Bllghtly south of the poaltloB 
r the IStova. The fluctuations In bright- 
sen appear to be somewhat similar 
tl dse of Nova Persei, No. 2, during Ita 
s»ealled oaclllatory period, from March 
to June, 1901. Prof. Pickering caIIs at- 
tention In the circular to the fact that 
seven new Stars are known to have ap- 
peared In the Harvard Map of the Sky. 
The flrst was Nova Ophluchl, No, I, 172,- 
421, Kepler's new at_r of 1804, which rl- 
Txlsd Vpnus in brilliancy. Nova 
chi, No. 2. 166,31?, speared In 
1848, and Nora SagltUril, No. 1. 186,- 
613, In 1808, both of these bslnff on the 
sxtroma edge of Map No. 43. NoH Saglt- 
taril. No. 8. 181,826, appeared In 1869. 
Nova BacKtaHl, No. 4. 180, M7. in 1*01, 
Nov* SeorplI, No. 2, 174.784 b, In 1*08,: 
and Nova Safftturll. No. 2, 176,427. In I 
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of Mark Twain 
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the joy of living. 
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The purpoac of iht» journal it to record accurately 
and in aimple terms, the world’ » pragrett tn ecientific 
hnozi ledge and industrial achievement. It seeks to 
present this information tn a form so readable and 
readily understood, as to set forth and emphasize the 
inherent charm and fascination of tcience. 


One of the Dangers of Flight in a Wind 

F UEQUf'NTLV, in describing the senaalionH 
of fliglit, particularly at lofty altitudes, air- 
men have stated that when they have risen 
in windy weather to a great altitude It is difficult, 
and ill times impossible, to tell which way the wind 
is blowing. They say that it is difficult to determine 
by tile sensations, whether the air is still or in 
motion, and that as far as the progress of the 
machine through the air is concerned, they can speed 
up or slow down, reverse its course and perform 
other maneuvers with the same ease and with the 
same manipulation of the machine as would occur 
were the flight being conducted in absolutely still 
air and near tiie ground. 

There is one important exception to this state- 
ment, through ignorance of which it is quite ^nissiblc 
that some of the airmen who have fallen from great 
heights have lost their lives. Wc refer to the fact 
that if a machine which is flying against a strong 
wind be suddenly turned so as to travel with the 
wind, it is liable to lose its equilibrium lieyond any 
chance of recovery. 

To take a concrete case, let us suppose that an 
oeroplaiie, capable of flying at a speed of forty 
miles an hour through the air. is being driven 
against a steady 40-iiiilc gale, and is therefore hold- 
ing itself stationary with regard to the earth. The 
writer wiitnessed exactly these conditions during the 
meet last October at Belmont Park, when Hoxsey 
started against the wind, progressed slowly in his 
skyward climb, his speed with reference to the earth 
steadily decreasing as he rose into the higher and 
more rapidly-moving strata of air, until he reached 
a fO-raile wind, when, for several minutes, he was 
poised stationary over the aviation field. In passing, 
we may mention that Wilbur Wright, who was care- 
fully wntehing liis pupil, drew our attention to the 
fact that here was a heavier-tlian-air machine main- 
Ininmg itself perfectly stationary in mid-air a thou- 
sand feet almve the ground— something which, a few 
years ago, would have been laughed at as an utter 
impossibility. 

Now' if the average man on the street were asked 
what would have happened if Hoxsey had made one 
of those swift turns, in wliich the machine is re- 
lersed in a few seconds, he would probably soy that 
it would liavi set off in the reverse direction at a 
speed over tfie ground of some eighty miles an hour, 
40 miles of its sfieed being due to the wind or the 
whole moving body of the atmosphere, and the other 
40 miles being due to its own speed through that 
(ilmosplierc. 

Also, very nnich fear that many of the new- 
eoiiKTS among tin; flyers would make the Some 
assertion. 

As a matter of fact, nothing of the kind would 
Inqipen; for if a swift reversal of the position of 
the machine were innde. so that in a few seconds 
it were facing in a directly o)>iM)site direction, the 
liK'rtia of tlic machine would tend to hold it sta- 
tMinnry with regard to the earth; and the inertia 
wimhl have to he grndimllv overeoiiu-, and the 
Ill'll liine .'icei Icrafed. until it reached a sjiced of 
to Miiles due to the wind, jilus as many miles 
per hour more as would he necessary to enable 
its jilnties to obtain the neeessarv reaction for sufk- 
port and proper e(|uilibrinni.‘ 


acaniiriipiCjyimi^ 


Indeed, ooold Hoxsey have immediately reversed 
his machine, he would have found himsell in the 
position of moving Uirough the air tail Ant, whitft 
would mean tliat the air pressure would be acting 
on the upper instead of the lower surfaces of his 
planes, tending to drive the machine to the ground. 

Hence we see how extremely dangerous U would 
be for an airman who was flying against a strong 
wind to make n sudden, sharp turn of 1 SO degrees. 
The experienced aviator is wefi awartf of this danger; 
and those of us who witnessed the wonderful flying 
of Latham in his Antoinette machine, when he 
circled the field in the same gale of wind to which 
we referred above, will remember that in moving 
out of the wind to run down the course with the 
wind, he turned his machine so slowly as to cover 
from a third to half a mile before he was straight- 
ened out with the wind at his back. 

Is it not possible that some of the unexplained 
disasters of the past twelve months have been due 
either to ignorance or disregard of the conditions 
above mentioned.^ 

This subject was discussed by James F. Ste- 
phens in an article read at the last meeting of 
the Western .Society of Engineers, on "The Dyna- 
mics of the Flying Machine." As the result of his 
investigation of the dynamics of flight in a wind, 
Ike author beheves that the fact is demonstrated 
that in making a turn, the necessi^ for quick 
changes in the actual velocity of the machine, re- 
quired to accommodate its speed to the speed of 
the wind after the direction of the machine is 
changed, may he such as to cause the machine to 
fall for want of sufficient surplus power to meet 
such variable conditions. 

The full text of the paper, which is too lengthy 
for )iublicatlon in the Scientific American, wiu bo 
found in the. next issue of the Supplement. 

Secrecy in Modem Indiutries 

I N connection with the recent semi-centennial of 
the Massachusetts Institute of Technology, Prof. 
William H. Walker, in making a plea for a more 
generous publication of results obtained in modern 
industrial research Inboratories, declared that the 
old alchemy — namely, secrecy — was still in force, 
and was depriving the world of much knowledge 
that the discoverers could share without harm to 
themselves. 

There is a heavy moral obligation on the part of 
large industrial organlaations having fully equipped 
research laboratories, said Prof, Walker, to con- 
tribute their share to the advance of the world’s 
knowled;^. They have well stocked libraries, and 
are provided with all the current periodicals; they 
profit by all the scientifle work which has been done 
and is being done. This is as it should be, and 
such firms are to be commended for their progres- 
siveness. But is this not a reason why such labora- 
tories should do their part in adding to the sum of 
available knowledge? There is in every lalmratory 
much work which could be published and yet con- 
serve the interests of the corporation. First, there 
are the results which may not have proved valuable 
to the laboratory in which they were obtained, but 
which would be of immense value to someone else 
working in an entirely different field. Second, there 
arc those results of value to tiic laboratoty pos- 
sessing them, but which could he published in an 
unapplied or "pure" form and which would make 
an important contribution to science, and at the same 
time the publication would work no injury to the 
company or corjioration most interested. And finally 
there are those results of operations and processes, 
machines and apparatus which, if the truth were 
known, are postessed by a nuriiber of concerns, but 
arc held as valuable secrets by each. Everyone 
would profit and no one be the loser by so far- 
sighted and generous a policy. Germany is very 
justly held up before us as a shining example of 
marvelous industrial progress and prosperity. A 
very great deal of the credit for her present position 
is <iue to her splendid educational system. But no 
small factor in her national progress is the helpful 
attitude which her industrial organisati^ take 
toward the publicity of scientific data. Ine indi- 
vidual dors not suffer, while Germany, both from 
a purely scientific and an Industrial standpoint, is 
rapidly advanced. But too often with us the presi- 
dent and his board of directors are alchemists; they 
fail to see why, if thev pay the salaries of their 
research men, they should give to the public, <or their 
competitors, any part of their results. Tliey exclaim 
"Wliot has posterity done for me?” They would 
have their laboratories remain the secret chambers 
of the. alchemists, and continue to improve tholr 
methods of changing baser materials into gold with- 
out regard to the obligations which they owe to 
their fellows. 








ARbovgfa Prof. thiit eoirft Wf 

elche^" Is kill rife iA mklMn iAdhtHMif: M 
txm, it is but just to state net tJjAtift are same 
notable oxoepUons, as witnese the Ph^ioal Lnhon- 
tory of the National Electric Lemp Association, 
reterence to whose work was made in our recent 
issue dealing with lig^ and best. Although this 
aSBodaticoi includes the majorify of the leading lamp 
manufacturers, there are several important firms that 
make no contribution whatever to the expenses of 
the laboratory. Nevertheless, the valuable results 
of the costly research work of this Institution are 
published broadcast to the world; the members of 
the association believing that the advancement of 
an industrial art by world-wide co-operation results 
in greater benefit to the individual firms than can 
possibly be obtained by separate and secret inves- 
tigations. 


Unp«Miir ReseanA in Great Britain 

T WO countries lead the world to-day in the 
study of the free atmosphere — aerol^ — via., 
Germany ond Great Britain, In Germany, 
where aerial navigation ia a sort of national fetich, 
under the exalted patronom of the Kaiser, every 
branch of science relating thereto is being cultivated 
with enthusiasm. German meteorologlsta—and Ger- 
many has more meteorologists, correctly so called, 
than any other nation — are becoming practical aero- 
nauts; while German aeronauts are studying the 
science of the atmosphere. In Great Britain, where 
there arc fewer professional meteorologists, tlie 
number of educated people, on tlie other hand, wh i 
take a dilettante interest in meteorology is probably 
even greater than in Germany. The term dilettante 
is not here used in a disparaging sense. The Royal 
Mctcomlogieal .Society tiuiiibcrs among its members 
scores of persons who have made substantial addi- 
tions to our knowledge of the atmosphere in the 
leisure intervals of making laws, practising medi- 
cine, administering justice, cultivating tlic soil, and 
what-not. This circumstance is characteristic of 
British science generally, but perhaps especially so 
of British meteorology. 

. Tlie Quarterly Journal of tlie Royal Meteoro- 
logical Society for January of this year is almost 
entirely devoted to aerology. The o)>cning article, 
by Miss Margaret White, a voluntary observer at 
the Howard Estate Observatory, Glossop .Moor, 
attached to Manchester University, describes the 
results of a remarkable series of sounding balloon 
observations made March 18-lOth, 1910. The prin- 
cipal object of these hourly observations was to study 
the diurnal variation of the height and temperature 
of the isothermal layer, and tliis was found to Im 
practically nil. The height and tem))eraturc of this 
layer are in close relation to the barometric pressure 
conditions at the surface, but appear to be quite 
independent of the time of day. On an average the 
layer began at an altitude of eleven kilometers above 
the earth's surface. 

W. H. Dines, the veteran English aerologist, de- 
scribes the campaign of ballon^eonde t.bscrvations 
carried Out at several points in the British Isles 
during the "international weeks," December O-Utli, 
1909, and August S-18tii, 1910. In the second scries 
the average heiglit attained by the balloons was 16.J 
kilometers, a little over 10 miles. C. J. P. 
Cave describes the results of pilot-balloon obser- 
vations made in Barbados — i. e., within the trade- 
wind region — during the "international week," 
December 6-lltli, 1900. The balloons acre fol- 
lowed by the two-theodolite mctliod, and in one case 
reached on altitude of If kilometers, but without 
getting above the trade-wind. William Harriot de- 
scribes the registering balloon ascents made by him 
during the annual show of the Royal Agricultural 
Society at Liverpool, June Sl-*Srd, 1910. Capt. C. 
H. I.ey gives an account of his balloon exjieri- 
menU at Blackpool, England, and in this con- 
nection ^cs many useful suggestions regarding the 
teehnigue of such observations, and some rather novel 
conclusions os to a subject that is becoming enn- 
spicQoos in the study of aeronautics, vis., wind 
structure. Surface winds are well known to be 
oscillatory in character, i. e., subject to rapid varia- 
tions of pressure, velocity and direction, altogether 
atialogous to sound waves, but much larger in period, 
wave-length and amtditude. Like sound waves, 
these oscillations In the wind appear to give rise 
to the phenomena of reflection, refraction, diffrac- 
tion, interference, etc. Capt. I^iy endeavors to show 
the relation between these oscillations and those of 
atmospheric pressure nt the earth's surface, as re- 
corded by the microbarogvaph. The sabJect of abort 
period preimre variations l| further df sesnssefi by 
Wilhelm ^tufildt, of who givea «« fitet 

account in «f hlpt n^ tfcf vaphir. 

grapb, 4^ ttie Results obtaltted tbeiewltil. , 









The Voisin “Canard” 5 

How Gabriel Voisin Invented Hia l^plane llto 


a n«w type of blpl&ne brouslit out of lite by the Vole- 
in brothers. This mucblne hea e long body project- 
ing In front, and, when In flight. It hM the same ap- 
pearance that a Bldrlot monoplane would have If flying 
backward. The horlaontal rudder Is placed at the 
extreme front end of the long tapering body*, and It 
occupies the same position that the tall occuplea In 
a monoplane The motor la at the rear end of the 
body (corresponding to tbe front end of a monoplane), 
and the two planes are attacJied to the body and 
mounted over a pair of whoela at thla end The ends 
of the planes are connected by vortical partitions, 
su<‘h as were used In tbe Voisin machine In Its early 
stage of development There la a second pair of 
wheels placed l>e1ow the body at the front, and the 
vertical rudder Is mounted above the body at thla 
end also Beside the body. Juat above the wheela, 
there la on each side an inclined fln that 
looks for all the world like the mud- 
guard on an automobile. 

The spread of this new biplane la about 
.Ifi feet, and the planet are 6 feet 7 inches 
In width. The planet are apaced B feet 
apart Their toUl supporting surface la 
Hi square feet. The ptanea are 'set at a 
slight dihedral angle. The dimensions of 
the horizontal rudder at the front end of 
the t)ody are 12 feet by 3 feet 7 Inches. It 
containa about 32 square feet of aupirarttng 
Burface, while the vertical rudder has 6% 
aquure feet. Below the ptanea at each end 
there are curved aklds In case the machine 
tips when near the ground. The motor 
used la a 50 horse-power Rossel -Peugeot re- 
volving-cylinder motor, whtoh resembles the ] 
Onome. 

The first fllghU of the "Canard," or 
"Duck," as It Is when translated, were 
made early In February at Issy-Iea-Moull- 
neaux by Collleux On February 8rd he 
carried two passengers In a strong wind of 
25 milea an hour, and the machine flew 
very steadily and gave an excellent per- 
formance. On February 6th be demon- 
strated Ita turning abilities before a num- 
ber of military men, and again, tbe follow- 
ing day, he flew with passengers. The 
pilot's position is 6 or 8 feet In advance 
of the main planes, and when a passenger 
Is carried be is seated back of and above 
the pilot. 

Regarding the conception of thla machine 
and Its advantages, M. Voisin tays, in La 
Franrc Automobile cf AMonne, it was con- 
ceived as the result of hls various expert- I 
menta. In 1904 ho was experimenting and 
building a machine for M. Archdeacon. The 
main lurfaces consisted of two superposed 
planes, 10 meters by 2 meters In else, and 
having placed at 3V^ meters In front, a 
horizontal rudder. The "Canard" wma prac- 
tically the same machine with the body 
lengthened 5 metera in order to bring the 
horizontal rudder that much farther for- 
ward of the planes. 

The above experimental gilder, which was 
tested at Berck-sur-Mer when Voisin was 
experimenting with Captain Perber, was In- 
striimental In giving the former the European record 
of duration In a glider, which was 6 4-6 seconds. The 
following year be added a rear cell or biplane tall 
and experimented In towing the same above the Seine, 
the resnlts being so satisfactory that Delagrange and 
Farman fitted uintors to similar machines and were 
soon making successrul flights. 

This original Voisin machine, which was changed 
In every conceivable manner by different experi- 
menters, nnd which achieved Its great success in the 
hands of Hanrl Farman, M Cabrlel Voisin believes 
reached Its highest point of development last year. 
In hls opinion, however, It 'is a dangerous machine 
^ In landing, and is difficult to maneuver on the ground, 
being cumbersome and not at all atrong If It is badly 
constructed. Finally, be does not believe it capable 
of further Improvement. 

Sanfos-Dumont, in 1906, had hls first success with 
a ma<-hlne similar to the "Canard" In many respects, 
nidrlot Imitated Santos-Dunont, and also tried a 
monoplane with the elevator la front. He bad loca- 
tion of the centara of gravity and pressure and a 
sharp dihedral angia obliged Santos-Dumont to give 
up the type of aeroplane which be used successfully 
at first, and to develiv tbe “DemoIwUe" with which 


he flew later. Ust year M. mbre, at UnraelllW, 
successful fllghta with n monoplane atanllar to. tUe. 
"Canard," thta machine being the first aaroplatw to 
rise Buecesafutly from tbe surface of the water and 
make a flight. Only laat February did Olena Cgrtlas 
aooompUah this same teat with a biplane. Aa late 
as laat July KL Voisin was shown by M. LaeolB a 
model of an aeroplane simitar to tbe “Canard," and 
having the rudder In front and two propeHers back 
of the main planes. This little machine surprised 
Voisin greatly by Its truly extraordinary stability. 
Although he did not have the dimensions of the 
model, he finally constructed a machine along these 
lines, and tbe teats have shown It to work remark- 
ably well. He believes that the great need of aviation 
Is an aeroplane that Is sura and confbrtahle, aad ^at 
has Its seat hear the ground, wlilie It la Btm'; to 
maneuver on terra jitwta and la so dsalgnsd as' to 
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do away with accidents dne to the propeller- It was 
only after a great deal of study flgOrtog 
he fulfilled these condtttoas, as he believes, tpi fm 
"Canard." He does not know what form tbe aerogtll^ 
of the future will have, but he believes that, like the 
"Canard," it will resemble very closely an arrow. 

He expects that this new form will be widely copied 
as soon as its good qualltiss have been' more tbmf* 
oughly demonetrated, but he hopes that tbe ooih 
structors will take care to make strong and rsdji^e 
machines, so that bie Invmitlon will not be glv^ ft 
bad start, and tUU Ito exoeltSttt guallUea win >p 
brought out f 

T!ie AvieaioU* mn V’ 

I N tbe passing of the -gtonm Rile engtifb lb JaWbP liV.' 

tbe high preeaure system «>f i 
mains and hydrants, now . cdsirlr eet^nUw^X# 
only the M prfutfco but Jii pbsidute nsecMt^y;^^ 
all large cities, there mn manymedhantoait 
to be coasWored that lend increased lmp«iigp|o Is . 
these famlUey portal^e pumping machines 
through onr feltjr streets, 3tolWlths»si!|lpil^'^^ 
triumph of htidi. pnsaure systems and 


tiop'-puteMi. .tits ^ 

Otetdpyed .tetoMTOly, .'teMi fes. «id^. ' 

jority e* Aipprtesa ettlss 

flee engines'' ’for pilotoottett.r'i,',Hie 

of holsss 111 fsvor of motor 

tnsugurated, means not only a lol^^r 

toward e||61ettcy, as seoursd te 

travel and the ability to toemwort itowvtep 

powerful machlnea, but also too deyelO|WNnt of lUI^ 

types of apparatus that are radtoSUy 

are economical and etteicUve suIietttoW ^ 

honie^rawn Ore engine, and at tots Idilo It lip SC 

Interest to consider too vnrlom types. 

The first proposition Is to dlmtoate itoi ytwia|Qf 
and draft gear of too front wheols of the 4 m sir 
•tee aitd Mbstitsto a (mtoerbsel motor ^4 

making a jM^wheoi pisoo gf toma to 

toe tnsdi^ lor wafor ;toweto W ootnmsroiai kegvy 
- - " , 'vaMalisu .aoeli' a ‘Skassls may kavO tetlwr 
— ' ‘ fia*. sngtoto or 4 , omttMJted |ga> 

stoetpto drfttog meobantem with igittofa ft 
^h ^ too tour whoete. TMs nmena 
Ply adding the tractor to any sxfetohd &to 
entoa vltoont the tolghtest alteration, and 
aVg^ ooraploto tatorobaagaablUty. Thie 
dvKteo haa worked saoooaatally with water 
towers, axtonalon laddor trneka Jukd oPc;- 
imroial vehicles, and m anufac tu rers are de- 
alrass of applying it to too heavtest steam 
llro engines. 

Then there te toe plan a necessfmiy rai- 
IfOd in toe new engtae tw ton Now York 

- Fire Oepartment, reoently deaorflwd If toe 

Bqnnmno AMxwoAit. and to (we being re- 
bnllt for toe lUnttlngham. Ala.. Fire De- 
partmeat, where the frame is longthened 
and a powerful motor placed In front of the 
sntitoo proper, bpt . geared by cbotoa to toe 
roar wbeoto; Stola arrsngament gives a 
complete aad sotepaet fOni^Wheel piece of 
; apparatus (sifmlMf igf btgh speed wltb biO', 

, , toe eeeond else englato; 

to Which it applied It has worked 

with eempteto iu»oeei. Both of these types 
of tnaohtoas MQttiro no ebaago in to* Pump- 
ing machinery and boilers, which present all 
too advantogea and dlaadvantegM of the 
steam engine when compared wlto the In- 
ternal combustion motor, with both com- 
bined in one machine this is sulto apparent 
There is the Increased weight of boiler and 
engine with fuel end water, the moprectehle 
amount of time required to get up stoam. 
and the neoesslty of malntatnlag n boiler at 
the fire house. Furthermore, there la toe 
rapid deterlsMthm of auob a machine In 
service and toe dUBoulty of seonrlng en- 
gineers adequately trained nnd capable of 
maintaining tbe Are engine aad operaUng It 
at highest efSeleney, in other words, ahouM 
not toe stoam eagtoe follow the horees, and 
gae englnee be nseg with toe pnmpe m well 
as for propulalont 

The answer to tote Is found In a third 
of flrs anHiMv Where too snglite can he 
dteommeotod teem too driving gear and 
lblkodnpwltot4a«dmi«. Thte to now done 
top muto aoA Mam-Iteed maohlnee that 
sv*B HOW hgvo A vide sphere of usefulness, . 
espemaliy in toe anhivbs *n4 ffor rural dtetrlcta, and 
«er^ «rat ater» ealto to miugl (dUee or reshtenoe die- 
tricte, 

Eoth rototy nnd reelpi^tlng pumps are uaod 
with quob mhtolnea, qnd togy are noelvtog thorough 
teste praotloe and improvetnente at toe pew# 

Of nmntifhei^lrnrB- As M no maker of gaeolla* on- 
gl^ haa announced hls fWilV to put out toe e«ute»- 
ight.of.an dgtm gmt stee Mwtoe tost can tiWMl to a 
AMAt aApeod of thirty gtl^ an hour. If tots can 
H gnne tod toe record ^ steam Are engtRS for 
ru^abitlty and power to eqniM, toen toe motor Arp 
wl» la A tew ysMA mipptont aR dibor ty»4i. 
fHherwite stegm toltoMtiMi Will long to Itowd to 

rtegtlCU. , , ‘ ’ 


' ; ' ,r mmhw atee,#iiig||mi^ 


teotoniy wtot^'-ctogo 

toAtoU|« 4toto Ato to m 




A Painting in Glass on a Canvas of Concrete 

!) Mosaic Curtain of the Mexican National Theater 

ill to took upon Storopo u the the paint and mum It to blliter and peel, it wu next lie fumee The variations of colors produced by cast^ 

' tw does not even atop to aak decided to reproduce the scene in glsss. The famous ing different shades of light upon the glass are ex- 

fchln^ pan ooino out of the United Venetian and Bohemian glaat was investigated, but oeedingly beautiful, and well suited to reproduce the 
. Bsn«4 ^ ^ ^ * distinct sor- the desired result could not be obtained. Finally It play of light upon the famous mountains under the 

MfSllo toat tho archltoet of the beautiful wh suggested that the curtain be made In mosaic of glow of tbo sotting sun. 

'^laatpr 'Of MSKioO, after hunting the world Tiffany "Lustre" glaas, and this proved to be Just the In order to make a trtie picture of the scene an 

.^^Ogf^wr h'StiWbto mOttTlal to bttUd the curtain of the material reaulred. The glass Is poBseased of a artist was sent to Mexico to paint the requisite de- 

lUhl MB aytitt to doplet upon It an appropriate bllUant opalescence due to a process discovered by tails. The task of reproducing the palDtings in glass 

siklOd ftlS OttOOt SUCOOSSfully In New York Mr. Louis C. Tiffany. In the compoaltlon of the glass was no small one Twenty mosaic workers have been 

, , ‘ ' metals such as Iron, tin, antimony and the like are employed for over fifteen months at this work under 

11^01 WhloOt chtnisii was a rlew of the twin mountains used. The metals are then brought to the surface by the direct supervision of Mr Tiffany Bits of 

ruilOTtlQli"^ MMd ixtaocihuatl that rise far above tbs reducing the glass In a flame, and the opalescent effect glass a fraction of an Inch In area are inlaid In a 


46 nilM southeast of the dty of Mexico. 

Thoto to * towitd 

oiHUIOti^ tottl* 

ttaeie tnouBtotaM 


kanilod town 
ftoii tho dno of 
tho 4s«o«> «toeh 
mtto M toBouih: 
In ^ dtoyo Of 

tbpro 'wai a 
pOFOrtoll Oion- 
ihib Pko 1 >b4 • 


is further heightened by subjecting the glass to metal- backing of flreprnof 


1 Inch In area are inlaid In a 
cement an inch and ono-half 
thick, and this in 


to# Mtood Ixtao- 
clhubil. Her 
lover was 

rogutood hy the 
hlAI to piwe 
hfa worth by 
wIniitM a oertain 
wmbfr of bat- 
doa botore bo 
eoiuM httain tbo 
band of tbo pHn- 
eeoa. In tho 
maantlwo ho wao 
Botemato to# his 
lovo. But uudile 
to wait, the lovers 
met in aeoret, 
end efhea thle 
waa dlSBOvered 
tbs hlng; la hie 
wroth, turned 
thorn both Into 
mouatmlna. The 
ooM outstretched 
form of toe prln- 
oeas may be 
elaarly made out 
on tito anow- 
topped mountain 
Ixtaoetonatl. and 
It to said of 
Popo that al- 
though bo was 
tum^ Into a 
mounuin, the 
dreo of hie love 
could not be 
guottched. aa orl- 
deaoOd by tbo 
• moke that 
pottsa (n>m the 
lefty paak of 
POpoeatepoH It 
waa this aniio 
that tho hroblloet 
A.damo Boar! 
wtohod to ropro- 
dnm boeanoo'*4t 
to typtoaliy Healr 
oaa gpd to one at 
great faoautr 
Quito Mlda fraos 
the l«enA eott‘ 
ttotttop wttb tt. 
Th* towtola. toua^ 
otor»'.i ,waa re- 
l^^ to bo bra- 
MtoU and whtto 
M ftrtt 


iB-toB theator eurtata of gla«B »«o>to siwwteg tho lover monntoiw Popocatepetl end IxtecdhuatL 
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turn Is sup- 
ported upon a 
steel frame 
There are nearly 
a million separate 
pieces of glass, 
covering an area 
of 2,500 square 
feet The en- 
tire weight of 
the curtain is 
twenty-seven tons 
and yet when 
in place it will 
be raised or low- 
ered in but seven 
seconds by hy- 
draulic mechan- 
ism It would bo 
1 m p 0 B s 1 ble to 
make the curtain 
In a single eheet 
of the dlmen- 
B 1 0 n B required 
and tranaport It 
safely to the city 
of Mexico. For 
this reason It 
was decldod to 
divide It up Into 
sections, as 
shown In the ac- 
companying en- 
graving Each of 
the amall sec- 
tions is three 
feet square. They 
are placed In a 
b r o n s c frame 
which conceals 
the Joints and 
gives one the Im- 
pression that he 
Is viewing the 
scene through 
the panes of a 
large window. 

While the 
brighter parts of 
the scene are re- 
produced In "Lus- 
tre” glass, and 
this same type of 
glass Is used to 
a large extent 
throughout the 
scene, the snow 
on the crests of 
the mountains is 
reproduced In 
dense opaque 
glass, BO that It 
always appears 
snow white v/ith 
only a bH-’ t 
tinge as dITcrfii 
colored llThtB ar ) 
cant upon It On > 
of the drawbacl-B 
that an artist 
who paints on 
canvas has to 
contend with Is 
tbo fact that his 
pigments do not 
reflect sufBclent 
light to portray 
accurately a 
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American Merchant Marine 

An Expert Analysis of an Important Economic ProBem 

By Francis T. Bowles 


T UE writer of tfcfl fotUMoUta article need* no intro- 
dm tion to the readers of the Soucntimo Amiebican. 
He will be rceoirnieod as formerly, for several years, 
the Chief Constructor of the United States Navy Re- 
cently, in the face of close competition from the lead- 
ino yards of Great Britain and the Continent, he was 
sucressfui in securing to America a |22, 006,000 con- 
tract for two Argentine battleships. His article <« a 
lucid and highly authoritatUw contribution to a discus- 
sion of supreme national importance, — Boitob. 

Tt has officially Mtimated that oltlsena at tb« 
ITnltcd States pay for the tranaportatloD of their 
over-aea l•ommorpe, lucludlnK freight, passenger fares 
and inalls, the stun of 1220,100,000 annually. This 
pstlruaie Is on a low basis of freight, and it Is believed 
that the actual amount paid is nearer 1200,000,000. 
Practically the whole of this buslneu Is in the hands 
of foreigners, and this expenditure Is paid to them 
and must be considered as an Item against the United 
States In the balance of trade, on account of which ve 
must export products of the United Btstes In payment. 

Sound Economic Raasona for Protoetlon. 

There la. therefore, entirely apart from the military 
value of sea power, a substantial economic reason why 
the United States should become a carrying nation. 
The experience of sixty years of free trade In ocean 
transportation has conclusively shown that It Is not 
profltabie to American capital under present con- 
ditions and requires protection or some form of gov- 
ernment aid or subsidy. A comprehensive system of 
such protection, which will admit of development of 
either cargo or mall steamore as the Deoesslties of 
trade require, should Include' 

First. Mall compensation to steamers such as Is 
provided and now authorised under the ocean mall act 
of 1291 

Second. Kemlsslon of the head tax of $4 on im- 
migrants arriving in American vessels, which would 
be a substantial advantage to American mall steamers. 

Third A discriminating duty applicable to vessels 
of all types, but especially adapfepd to the development 
of cargo vessels under individual ownership. A 
method of applying a discriminating duty which would 
not disturb the free list, and would not appreciably 
affect the market of value of Imported merchandise 
or materials would be to enact a law providing that 
on ail goods lmi)orted in American vessels on which 
the art valorem duly exceeds 41 per cent, there would 
be a reduction of fi per cent, and on all goods on 
which the ad valorem Is 41 per cent or less, or which 
are non-diitlable, the importer should receive an im- 
porter's certificate available only for the payment of 
duties at the Custom House and equal in value to 2.0R 
I>er cent of the value of the goods so imported 
The average rate of duty under the present tsrlft 
is understood to be 41 per cent ad valorem, and 2 05 is 
5 per cent of 41, ThoB*i figures may not be exact, but 
they are intended to bo sufficient to create a demand 
for American cargo boats in the foreign trade, by en- 
abling the shipper to pay such vessels a higher rate 
of freight on homeward voyages, and enough higher to 
overcome the handicap of higher cost of vessels and 
operation under the American flag, They are probably 
RUfftclent for the purpose on all except some low-priced 
l>ulkv cargoes 

On outward voyages the American would be obliged 
to take the competitive rate. 

If, then, all our imports were carried in American 
vesBcle and half the goods were free or non-dutlable, 
this proposed law would be equivalent to a 10 per 
cent reduction In the tariff 
The total value of imports In the United States for 
the year ending .Itily, 1910, was |1 ,.562,000.000 If. 
nnder the operation of the laws proposed above, cltl- 
sens of the United Siuies should acquire the carrying 
of, say, >500,000,000 worth, 'or about one-third of this 
amount. In American vessels. It would probably be 
necessary to acquire under the American flag about' 
500 additional vessels, of various types, which might 
have the average tonnage of the foreign aleam ves- 
sels entering our Atlantic ports, or about 3,000 gross 
tons. It would probably take ten years to build these 
vessels at a coat of about >200,000,000 if built in the 
United States. They would employ oft board about 
40,000 men, and would be samlng from 180,000,000 
to >100,000,000 groks annually The total cost for the 
annual charge on the United States at that time nnder 
the laws proposed would be «|>progtmgtely |10,000,00il)> 


a year, and during the ten years In which thle btwl- 
ness was bslng acquired might have amounted to 
>60,000.000. 

Thla, In a broad way, te the problem which we are 
oonalderlng In the acquisition of a merchant marine 
in the foreign trade. 

The P r eea h lp Fallacy. 

It has been proposed to build up the merchant 
marine In the foreign trade In the hands of American 
cltlsens by permitting them to buy ships built by 
foreigners and place them under the Amarloan flag, 
and that Is a question which should be faced and dts- 
ouaaed an Its merits. At present the law forbids the 
use of foreign-built vessels in the coasting trade, and 
American clticens are not permitted to register for- 
eign-built vessels for the foreign trade, though they 
may own and operate them under a foreign flag. 
Treaties of commerce and navigation and United 
Statae laws provide that there shall he no discrimin- 
ating taxes or dues In our ports on foreign vessels 
other than those Imposed on American veasela In the 
same trade. Therefore, free trade exiata In ocean 
transportation. It is now proposed as a means of de- 
veloping American shipping to extend free trade to 
the purchase of vessels. 

We know from sixty years experience the result of 
free trade in ocean transportation, and that since It 
was established onr shipping in the foreign trade has 
continued to diminish until It is now Inalgniflcant In 
amount, carrying only 8 per cent of our Imports and 
exports. This should lead us to consider with some 
considerable reluctance the extension of a policy 
which has already produced such resulta 

Merchant vessels can be built In England and aer- 
many for prices 40 to 60 per cent lees than United 
States prices, because the oast of labor, materials and 
manufactured articles going to make up tbs cost of n 
United States vessel is higher. The cost of the ave^ 
age merchant vessel to the shipbuilder is nearly equally 
divided between labor and materlale; the matertals in- 
cluding a large proportion of manufactured articles, 
pumps, machinery, electrical and plumbing supplies, 
all of which are protected by the tariff. The ship- 
builder's tabor costs are 70 to 100 per cent greater 
than the foreigners. The material costs are 16 to 20 
per cent greater. The tariff permits Importation free 
of duty of shipbuilding materials for vessels in the 
foreign trade and limits such vessels to not more than 
two months' service annually In the coastwise trade. 
This privilege has been used by the shlphulldsn and 
American owners In very few instances. 

Why We can Bnlld Battleshipo Cbeopar Han 
Abroad. 

Under present conditions of the amount of ship- 
building available it cannot be anticipated that this 
relation of foreign to local cost will be materially 
changed in the next ten years. These facts are npt 
affected by the ability of the United Stales com- 
pete with foreigners In the building of battleships, 
that being so In spite of the fact that the; American 
shipbuilder's costa on the hull of the vessel are 
greater than his foreign competitor; but this handicap 
Is overcome by the ability of the American armor and 
gun manufacturers, who supply half of* the coat of 
the vessel, but undersell their foreign oompetlfers. . 
Tt is well known that the cost of operation ■ of SiMun 
vessels Is lower under foreign flags than under :0w 
American, and testimony given before the Merohant 
Marine Commission was to the effect that foreign ooMla 
averaged 30 per cent less than American costs,' prin- 
cipally due to less cost of wages There have bSen 
some notable examples of transfer of vessels ' In - the 
foreign trade from American to foreign flags to taka 
advantage of these conditions. . , 

Foreign-bi^t Ships WonM Cost Mon to 
Operate. 

It Is certain that forelgn-batlt vessels cannot bS M 
prtftably operated under the American as uttdsr f^ 
si^ flags In the general foreign trate. Tbsie/aiw 
probably sense special trades operating to Central 
America, the West indies or British North ASngrtoA 
In which llw operation wonM be sepMe 

sarlly local,' In which thq, lower first eodt JK $ 
foreign vessel would be sn adnntsge. If foreign' 'VSS- 
eels were- m employed nnder the Amerlosn llait It 
would be simply h weolai privilege ; tt ironM iMff 
create new business nor retfuos the cost 


tkm; It would not create an Amorlcnii memhaat 
marine. 

It is probabls that free trade enthnstosts wtU net 
ho paUoht enooidi to verify these stotomoiits« and will 
favor the treatment «f the merchant martne to a pre- 
scrlptlon of blood-letting by means of s -free-^lp MU, 
to see how It worita. A treewhlp bill would give 
special privilege to a few short routes. It would givo 
an apparent inoroaso In tonnage In the foreign trade, 
and would ultimately result in the adWlMtOB «f 
foreign built vessels to the cosst trade mid thdwby Jn 
the inevHablo dostruotton «t Amorioan sblpbulldliig 
aad eonsoqUontly of any ml American shipping. TUs 
Industry, vtoleh la now monabed by fi»e trade, has 
prodaood the ohlpplng of the United States, which on 
Juno Mlth» agio, including an klnda of documeptod 
ahlpplng. oconpri^ 26,740 vessels of 7,508,082 tons. 

Iftoshsat Ktoitas as Naval AwcUiaiT. 

If we suppose tor a moment that the mUlUry ad- 
vantages of sea power made It nsosssary for the 
United SUtss to have in the foreign trade a mer- 
ohant marine of voosels adequate tor carrying coal, 
provisions, troops and to serve as fleet auxlUsrles, aad 
that the question was simply how to produce that mer- 
chant marine as economically and as quickly as possi- 
ble without regard to Its effect upon American cltlsens 
engaged In shipbuilding and Its allied occupations, 
undoubtedly the quickest and cheapest way wonld be 
to admit foreign-bullt veasela to American reglater 
and to give them attAelent of the advantage! of mall 
componaation aad dlacrimlnatlng taxea to overcome 
the disadvantage of operation under the American 
flag. By this means. In oequtring the 600 vessels neces- 
sary to carry ono-tblrd of our Imports under the 
American flag, we should save pooslbly >76,000,000 of 
the >200,000,000 necessary to produce those ships Ih 
American shipyards and we could reduce by nearly 
one-hatt the aid which we would be obliged to give to 
Amerlcan-buIlt vessels. By this means we would have 
answered the military necessity for a fleet of auxlH- 
arlcs at the least possible expense. But w« would not 
hare placed the merchant marine on a sound and 
oontlnnlng basis for development. We would not have 
Bcoompltahed the economic advantage of an actual 
American merchant marine, nor would We have given 
our cltisena the opportunity to develop and organtm 
the business of shipbuilding and ship owning. On the 
other band, we would have simply hired foreigners to 
perform thla work In a slightly more expensive man- 
ner than they are performing It now, for a military 
pnrpoBO which cannot commend itself as a necessity. 

Why Kill Our BUpboildlng by Free 8hlpa7 

A ship Is probably the most elaborate and complex 
product, and Includes within Itself the application of 
the best skill in more mechanical trades than any 
other single construction wfclch the world usee. Thotw 
fore. It Is difficult to understand why the art of ship- 
building Should bo selected for extinction by the ap- 
plication of free trade, when It is probably Intendod 
to -permit other manufacturing Indnstrlea to contlnno 
toTIve, It might be fair to -treat shlpo on the oamo 
tariff theory on which iye< are considering other 
nmnufactnrss, namely, to apply an import duty bansd 
upon , the dUtorenoo In cost and regulate It from time 
to time OS required. At Che present time It would 
probably bo necoasary to establish a duty of about 
>4d a gross ton on bulk cargo stsBiners add >80 a 
groas Cm oO'Comblned freight and passenger steamers. 
Tbo -applloatton of duty per ton, which Is a recognised 
and sstd^ltobed systom of measurement throughout 
the world;".w«uld provont the dumping In this ooniv 
•try of soeopd-band, wom-ovt vessels, and It Is dssln 
able from that point of view, 

The experience of forotgp govomraenU with a froo- 
oblp poUcy is iMtructtvo, Oroat Britain la often cited 
ae a bright and shining example. But Great Britain 
dig not adopt free- ahipat nntll 1849, or, In oSect 
oBtU 1864. when iron aklpbuBdlng, thOnka to latgn 
mail aubatdlos. had become So atrongty eatabUefaed In 
England and Scotland fbn| thase British yards oouU 
dsffy the -world. Neither linin' or ot any snbaoqoeBf 
tine gld Britlto menffianto huy largely of foretgat 
bMlt Alpa, aocoagt In the Mof yearn of our civU Wafc 
When toe AgtloiOonfedgrnt# privatoers drew 
tong et Amafiican aail emit imdor totMan oolerg flw 
protection. 

Franca, ta'itel. ptMe a Ions. .teM 
fennfl heraglt vlto • nmnU# toumga^lM^ 
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^ IbMuMrIias IPrweb 
l^elB K» «v«r>7 dettnqpod ttamt It ^ 

^ **9*irl- 

.|iyi^ilbMaiiB, jiA b iittiMtdT 9«iloy. under which 
Ihl ^ itwrauad tram >14,000 to 

Q«rttf$i&T, while relylnc on tree sbtpe 
J;^/^iBhrai#«A tt> toniMWe only tram 1,098,000 in 
j;gj^ to Ilf 1881. flhtiM were hoocht In 

ll^ wurattk tor Oetman onglneen to learn 
(kft tot ^ MeaM to Ibe beat planta. and then, under 
the lOnderabip «< Biamarak, a Tlforoua policy of Im- 
ptotal pMitaottMam uraa ehibarked on In the form of 
|,^ti uni^iwittaui and other aide to native ahlpbulld- 
l ^ ,,wah Um Ttonlt that Oennan tonnage grew awlfUy 
frain< isdltdoo to 4407,000 now. Tfforway la often pic- 
talwd,' Ml anoMtor to!|^ example of tree ahlpa; but 
Ii{«|!ireglim t**f**gft tonra 1881 haa not Increaaed ae 
npldltrdto French tonnato, and Norway of late yeara 
haa hatok. apttytog n ahbaldy policy of ita own. Japan 
tried nolhiac hat trw ahlpa untU 1894, with the reeuli 
that it had then only 800,000 toa» of naorchant ahlp- 
ping. The war wHh China forced Japan to torn to 
nattonai aid. and Japancae todpa have grown more 
awtft^ than tboao of any other nation In the world, or 
from 100,000 tana to 1,644,000. Japan glvaa bountleo 
to native ahlpyarda and aubventlona to regular linea. 

ftoo SUpa Should be Obet by Boonttoa to 
Native Shlpa. 

To grant free ahlpa without any direct aid to home 
ahlpyarda la a policy abandoned now by all maritime 
governmeata. Thooe natlona that allow their people 
to buy ihlpe abroad either impose a tax on thoae 
ahlpa when naturalised, or forbid the aubeldlzing of 
thoee ahlpa, or grant bountlea to ahlpa ofnatlve con- 
atruetton. Those other governments realize that no 
nation In the world’s hlxtory haa ever auoceoded aa 
an owner of ahlpa that waa not alao a builder of 
ahlpa, and that to depend upon ahlpa built abroad la to 
atrengthen the reeourcee of the competitor that builda 
them and to poatpono the day of aocceoaful competition 
at home. 

It haa been the endeavor herein to make clear that 
frea ahlpa will operate undoubtedly to the disad- 
vantage of American labor and also will retard the 
acquisition of actual eea power by the ITnlted States. 
The development of American shipping and ahlpbuild- 
Ing can only reault from the acme kind of encourage- 
meat that has been given by the pwtoctlve tartfl to 
other manataeturea. 

American ahlpbulldera on the tout can expect to 
reduce their coats of construction only by the or- 
ganlaation of their bualneaa which Is poaalhle by con- 
tinuous work on veaaela of similar types. Thle haa 
been the experience on the Qreat lnk«. where large 
numbers of veaaela of alrallar conatructlon have been 
built for bulk cargoes at a low ooat after tha bualneaa 
bad bacome organised by experience. 

the coast ahlpbulldera have tnauflolent work for 
their plants and work ao varlouB In character and varh 
able in quantity that tholr organlaatloo Is unduly ax- 
pensive and their labor inelBclent 




V V follotoing letter. It la Umelp, <m the eiepreetion 
of ON opinion oppoiite to some of those embodiea in 
Mr. Stwlet's oble article; moreover, in his concluding 
sentences, Mr. Noble sounds the keynote of these cor- 
respondmee columns. We believe that they should he, 
and are, a “most effective method of education." The 
Mditor makes no claim far infalUhility, either tn hir 
selection of material or in those pen-chats which are 
knoum as the editorial columns. He gives you his 
ideas, and asks for yours. If you have opinions on 
current topics which you think will hr. vatuahle to the 
puhttc, send them in. Don’t he too harsh a judge of 
your own literary guaUflrations. Many an aceeptahle 
writer has discovered himself as the result of a letter, 
written with much diffdenee to the Bdtlor, that was 
puhlished with hearty approval 

So let it he understood that, if you have something 
worth while, which you would tike to say to the hun- 
dreds of thousands who read the ficiEKnrio Ambmc aw, 
you are invited to send it in for our sympatheticalty 
critical readinp.— Bnrroa. 

The Meidiut Ifarine and Preferential Duties 

To the Hdltor of the ScieimvK' Amkbican: 

Ae I have already m-cupled some of your valuable 
apace on the subject of our merchant marine, I do not 
feel entitled to any more In reeponse to your invitation 
to dlacuaa the anbject. I should, however, be pleased 
to know that you have considered the following; 

I do not feel at all certain that preferential duties 
will work as well to-day aa they did prior to 1810, nor 
am I convinced that the preferential duties were the 
real cause of our prosperous ocean carrying trade at 
that time It aeems to me that it was due vastly more 
to the fiu't that Bnroi)ean ware were keeping Ruropean 
merchant vesaela from competing with us. and per- 
haps evsn more to the fact that there was then no 
high protective tariff to make the cost of labor much 
greater here than In Europe. As a matter of fact, 
did not our shipping Industry continue to prosper (In 
the main) until the passage of the Morrill Act In 1861 ? 
And is not Us decline almost exactly proportional to 
our prosperity In the inland protected Industries? 

The objection to preferential duties. It seems to me, 
lira in the fact that they will not apply thomselvoa dl- 
rectly to the object Bought, and to that alone; also that 
they will tend In many inataneoa to build up our ahlp- 
plng Industry In the least desirable directions and 
fall to build It up In th© moat desirable directions 
■ Thus, a llvo per cent remlatlon of duties will en- 
courage Anwrlcan veasels In the carrying of those 
commodities only on which we have a tariff, ami prob- 
ably on those only on which our Import duties amount 
to the most per ton For It Is not to bo preaumed 
that foreign nations like Groat Britain are going to 
let us capture all or the bulk of their carrying trade 
oven with us. If they let us regain our share (ono- 
balf) wo should be well satisfied. But the trouble 
with preferential duties will be that they will en- 


The Cmrent Suppkmmt 

A lmost exactly three centuriea have passed since 
Kepler discovered the laws of planetary motion. 
The simple and Ingenious empirical priK-esa that lod 
Keptor inevitably to the discovery of the true form 
of planetary orblU Is not generally known. This 
process Is described very clearly In the opening article 
of the current Sum.KMKNT, No 1843. Madame Curio 
deacrlbes In detail how pure radium chloride Is sep- 
arated from the barium chloride with which It is asso. 
clatsd. The French Senate recently passed a law 
which waa approved by the Chamber of Deputies four- 
teen years ago, and which will make the legal stand- 
ard time In France 9 minutes and 21 seconds slower 
♦ti«H Baria mean aolar time. The reasons for selecting 
this interval of 9 minutes and 21 seconds, the reser- 
vations hy which a complete and formal adoption of 
the msrtdian of Greenwich haa been evaded, and the 
advantages and disadvantages obtained, are admirably 
dlaeusaed In the current Srrri.KMKNT under the title, 
"International Standard Time." The fourth Instal- 
ment of Mr. Walter*' V. furnerlk splendid paper on 
•The Air-Brake aa Related to Progress In Locomotion*’ 
is preMPted. A Ufe-savlUg sertloe tor the rescue of 
miners to tltoe of dlaaster Is the ftwt Important step 
token by the United Stetea, Bureau of Mtoea In an 
effort to rednoe the appalling loee of life In American 
coal mlnto. The aervtoe ta desorihed to an excellently 
UtoMIfted artkSto. The dletlngulahed German biol- 
pgtati August WelsUtenn, writes on Charles Da^ 
A. B. Morsttottss, OSes XtnglBaer. Dratoage 
nMtigtiMMi, oontelltotes da tostrnetive paper on 
the Bteitliem IgmtoUmd 
’iMw toe 

mfmo, ^aarks NnttoM praisatoa th«»i||tad'arttel# 


courage the carrying to American bcdlnnis of practi- 
cally all the imports from Just such countries as 
England and (Jermany, berauac the remiaslon of duty 
per ton on such htgh-claos products as come from 
these countries will be most tempting to American 
vessels, while It will have practically no effect on lo)- 
portatlons from such countries as Canada and South 
America. Hence, instead of finding a market for our 
manufactured producte, which Is what we want, we 
shall be providing a market for foreign roanufactiirors. 
just what we do not want. 

Likewise, to those countrlea from which we would 
Import more hlgh-clase commodities, viz, European 
countries, we should also export low-class com- 
modities like cotton, wheat, and corn For In order 
to got the full benefit of the remission of duty on the 
Incoming traffic In hlgh-clase <-ommodltloB from 
Europe, our American vessels would he compelled to 
go to those countries laden with atich eoiainodltlos as 
those countries will purchase, which will Ik> the low- 
class commodities named, and the compel Itlon for the 
carrying of these coniraodltlea would have Us effort 
In Increasing their export W« would then be In the 
foolish position of having one law (Canadian re- 
ciprocity) to encourage the Importation of these com- 
modities and another to encourage- their exportation' 

Again, the European countries from whom we would 
thus take the carrying trade (If they took no re- 
taltatory measures) would be compelled to seek South 
American trade . fW their vsaeels. and In so dolhg 
would even more rapidly than now devekm valuable 
oommenslal relstlOQs with those ooantries. the very 
countries about tehfeh we onght to be the most so- 
lleltouB. 

But w« may depwto upon It that Buropean countrlea 
WUI BOW otond Idly to* «d •How us to umbIpuIMo 
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things In this way. They will retaliate, with the effect 
that our remission of duties will represent ao much 
money dumped Into the <x:can, with iio permanent 
effect In building up our own merchant marine. 

Instead of intruding our vessels Into European porta 
whore they are not wanted and for a trade that we do 
not want, let us devise some means for securing 
berths for them In South American ports, where wo 
have a natural right and will have a hearty wel- 
come, and let us encourage the trade that we do want, 
and must make some special effort to secure, and thus 
Increase our Innuunce where it is alike most needed 
and moat profitable to ua. Whv build tbe Panama 
Canal, and then pass laws that will practically forbid 
American vessels the use of 11^ 

Finally, It Is a humiliating comment on American 
Intelligence that we can be Induced to pay indirectly 
for a thing that we will not pay tor directly. What 
we want Is to recolvo considerable educatluu In tho 
matter of our duty ,'\8 a great world power, whose 
liberty-fostering Institutions are destined to leaven 
the whole lump I congratulate you upon having 
adopted ono of the most effective methods of educa- 
tion, that of taking the people Into your confidence 
and Inducing them to study this subject and to ex- 
press themselves I certainly hope that you will be 
flooded with as many and as opposing views as this 
country can produce and you can find room to print 
HetUnger, N D. N ,T. Noiii.k. 

Stability of Cofferdam Around the “Maine” 

To the Editor of the Sciknvii'ic Ambhu-an- 
I noticed In your paper a publication of tho gen- 
eral outline of the coffprOam which It was proposed 
by the United States Government to build around tho 
wreck of the battleship ’‘Maine,’’ and It seems to me 
that there are two points of possible failure of a 
strut ture of this kind which have not K-en dlscusaed. 

One Is the fact that each of the single structures 
Is an aggregation and not a unit, and that failure Is 
liable owing to the lack of frictional resistance be- 
tween each of the Individual piles, and it seems thnt 
failure Is possible by the structure collapsing like a 
line of blocks, each pile sliding on the other. 

Second- It seems that if suffleient frictional re 
slstance between the piles is provided by riveting 
straps across the plies, lolning them together, thero 
Is danger of collapse of the Insldo too of tho structure, 
because of the lack of longitudinal aupport of tho 
Individual piles at that point. For Illustration- If 
we take an ordinary tin can, such as tomatoes or 
other vegetables are preserved In, and cut tho head 
out of one end of It, then place this can on the floor 
In a vertical position. If weight is placed upon the 
can and the same is slightly tilted, the portion lu 
contact with the floor will collapse. 

This seems to me to be the position of this coffer- 
dam, particularly In view of the filling which Is being 
used In the cylinders, which filling consists of soft 
mud, which Is pumped Into the cylinders and which 
must remain for some time In a semi-fluid state, thus 
offering nothing In the way of resistance to longitu- 
dinal pressure. This condition might to a certain 
extent be Improved If the filling within tho cylinders 
was made of a mixture of clay and fine atone, which 
for some reason seems to form a very solid mass. 

In a case In my own experience, where clay was 
being used to stop a leak In a cofferdam where timber 
waa placed against an Inclined ledge, the clay failed 
utterly until a certain amount of finely broken stone 
waa dumped In, then the mass became very firm and 
all leaks were permanently stopped; thus It seems 
to me that n mixture of this kind would Increnao 
the stability of these cylinders Certainly If tho 
cylinders with their filling were monolithic and tho 
foundations under them firm, there would be no 
question aa to their efficiency; but tho further they 
depart from thla condition the more liable they am 
to fstlure, and therefore It seems to me that every 
reasonable effort should be made to approach this 
condition oa nearly as possible. 

New York, N. Y EC Mooiiic. C R 

How Deserts are Formed 

T here is a popular idea that deserts like the 
Sahara are the bottoms of ancient seas whleh 
have been lifted above their original elevation by 
geological forces. This notion U an erroiKwim one 
It la absolutely certain, high authorities coutoud, that 
the sands of all the great deserts have l>een formed on 
the spot by the dlslntegral ion of the solid rocks on 
which they rest. Desert sands correspond In all re- 
spects, so far as tholr mode of origin is (-oni-erned, to 
the dust and sand that accmnulaloB on otir high roads 
In summer All deserts are situated where the winds 
from the ocean, before reaching them, are exhausted 
of their moisture by passing over mountains or across 
sxteiiBlve tracts of laad. 
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The Traffic ProUem in London 

T he third anniMl report of the London Trofflo 
Branch of the Board of Trade bae Juat been U- 
eued u a blue book, deallngr among other thlnga with 
the very aerloue problem of coping with the ever- 
Increaslng traffic of this huge city. 

The defects of the erlstlng roads are eel out In 
some detail, and suggestions are made os to what 
measures It would be desirable to take with a view 
to making good the deflclenclee and generally to 
bringing the main thoroughfares up to the require- 
ments of present and prospective traffic. A rdswmd 
of the principal points brought out In this blue book 
is given In a recent Issue of The Engineer, and Is re- 
produced In part below, together With two accompany- 
ing charts: 

In the first place reference Is made to the Increase 
In population In Qremter London, and the fact is re- 
called that while the population In that area in- 
creases as a whole year by year, the Increase Is much 
larger In Outer London than It Is in the Admlnls- 


slble couata made at dlSereat points on the gsiad, VOtA 


hngkfuta not 


The report laye atreas On Mveral pot 
Ing tbeae two oanaiuMs. The flrat la that aa aaOh 
partloular count waa made on a atngla day only, It 
cannot be accepted as representing the true dally 
average. The volume of traffic varloa Iron) day' to 
day and la affected by many elroumatancaa, apart from 
the aeaaon of the year. Still, every precaution was 
taken to chooae daye for the couata which ware un- 
affected by abnormal happantnga. Than, again, It la 
pointed out tlSat mere numbers do not narve aa a 
meaaure of the degree of obetnictlon caueed by* yahl- 
cles of different olassea. For Initanoe, the number 
of vehicles of all elaasea that .passed Sow Mdgo gnd 
Shepherd’s Bush were found to be praotloaBy the 
same, but reduced to a common atkndard the tnkffio 
at Bow Bridge was found to be the heavier In the 
proportion of 4fi,7 to 89.6. TO arrive at wine ttattbra 
basis of comptriaon, therefore, it beeame neoeaaary 
to find a "Traffic Unit" In terma of which every 
vehicle might be assigned a coefficient, which might 


tretdnd'i* phrt Of the r , 

:.ib leylag out the FUtth 9i ildm- 

don It vrtU. it la ntete^ lie n etaffia iiy 
arda oonalderahly In advabdi «C theft tteht ffieff io> 
oeiited aa auflolant tb tha Phft ^ 

«re ecoupied by ahopa ifhd h wahw a a hMM imamana 
muat be made for atehdlhf affid MMdea 

which praotioatly tdhe tlw width Bna 

of traffic on each aMe, In addittaa to theae twi tnd 
to the apaee oocnpied by tiWaiwaya, am' nflytWI POfd 
should be wide enoncb % ft laeat tw« ft 
ing vehiffiae on eedh dldn «t tho tngai Mffiw 

that.flwt traffic 'aaay ynlia nixiboakad’ at Bhrinai <»a««. 
Thua the foadway of h mate thonogfelhi* WRh Am* 
on both aMea ought to aooniBi i hio i aa t e a dd^Se 
tiwnwny and gib Kaw «( ordinary tndBe:^'«hf«* w 
each fide. In ogtromo oaaM It; niBr even h# oaMwiT 
to allow for four Itnea of treffio qn g|4a. Ag- 
fluming that each Una of traffic reqnlinb t ^ < 
Incbaa, and giving a oorreapondiag width to tha faOt- 
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tratlve County According to the estimates of the 
Register-General the population of London in 1910 — 
namely, 7,637,196 — showed an Increase over the popu- 
lation in 1909 of 107,466, of which 38,748 le attribut- 
able to the Administrative County and 68,708 to Outer 
London— equivalent to percentages of 0.8 and 2.70, re- 
spectively. This fact, It is pointed out, hae a direct 
bearing upon traffic. Inasmuch as It Implies a growing 
demand for traffic facilities of a kind differing from 
that which would be required were the Increase dis- 
tributed evenly over the two areas. 

The longer the delay to take steps to widen and 
Improve tho arterial roadways of London and to make 
now roadways, tho greater will bo the expense of car- 
rying out the necessary work Before taking any 
stops, however, It was necessary In the first Instance 
to obtain an accurate Idea of exactly how dense the 
traffic was on tho various main roads leading from 
the metropolis The London County Council, which 
has a staff of men specially trained for this work, 
was approached and undertook to take the census A 
classification of vehicles was settled by consultation 
with the statistical officer of the Council, the polnU 
at which It was desirable to count the traffic were* 
selected, and the first census was taken between .lanu. 
ary Srd and February 18th, 1910 To measure the 
diflerottoe In volume and nature between tbs winter 
and aontmer traffic, a second census waa Uken be- 
^tween June 6tli and July* 22nd. 

The raaulte of tbaae two counts are shown dlogram- 
natloally In Fig. 1, in wfaleh the width of the dark- 
ebad porttona Itidlabta Hia nlatlve density of traffic. 
It will not be nae c ae a ry to go Aoeply Into the detalli 
of the eensus, further than to say that as tar os pos> 


have a relation to lU sise. speed, and flexibility, Ao- 
cordlngly the following claeaiflcatlon was adopted : 

Trade Vehicles. Passenger Vehicles. 

1 Horse (fast) 3 Electric trams ...10 

1 Horse (slow) 7 Omnibus (horse),. 8 

2 Horse (fast) 4 Omnibus (motor) 8 

2 Horse (alow) 10 Gabs (horse) 8 

Motor (feet) 2 Cebs (motor) 1 

Motor (alow) 6 Carriages (horee) 8 

Barrows 6 CarrlaiM {motor) 1 

Bicycles . . .^ 

It is explained that this olaialficatlon can only be re- 
garded ss approximate, since the varioas vehicles dif- 
fer among themselves. 8UU. It la a boats to go on. 
and it Is that which haa been used in the prepaiitlon 
of Fig. 1. 

The roadways In London to-day are, an a rule; ao 
wider than they were a hundred years ago, and ln‘ the 
meanwhile encroacbmanta have been suffered to grow 
up which have added greatly to the difficulty la vftdett- 
ing. There Is ikow.” says the report, “not a, single 
road leading into London which, in some parte of i4 
course, la free from eerieua defeeta, arising eltbsr 
from the conditions of the road Itselt or frobi thg 
volume of traffic which It has to earfy. 'Vltblp, Viig 
last few years, owing to the great increoae M the 
population, espeotally la Outer Londoa, to tha tufro- 
duotlon of electrle tramwayb, and, bsolft^, to 
that of motor traffic, the use of the, roaBg hbik 1«- 
creased to sueh aa extent that all the I 
to London are overtaxed, and w i 
Isted Pttof tp toe ad^ of raiWwaya Jaw < 
duced In ab aUgravated ?h« Hffipfl 

that tho epaae oechpild .tolfb 1 



arrived at: 

Roadway. Footway. Total, 
ft In. ft. In. ft. In. 

Two tiwmllnee and four 
llnee of traflic on each 

•W« 86 0 40 0 lU 0 

Two tramUaes and three 
llnee of traffic on each 

»“» 08 0 88 e JtO 0 

Two tramlines and two 
linea of traffic on each 

•We 61 0 SO 0 80 0 

Two tramllnee and one 
line of traffic on each 

--V WO SO 0 84 0 

Three Itbof of traffic with- 
out tramways S8 8 17 0 48 8 

These dimeaslona. aayt the repc 
aabjeot to variation, but they serve t» magm w 
toot Should be aimed at and pelst to the I 
standard of widths for reads of (URerant o‘ 

neighborhood of London: 

Main roads, not less than 100 list . 

FtebWhtes county roads, eitoer 
rsdlattng or connsetlng pistes «t 

^ tnportsjbee 78 fast toiOO |bst 

gtoond-olapi ooimty roads. .v'|o 

nnffiidbas dlstrlet roads, touted ' ■ 

; or torssisf'^l^: , • ; , 










^ I, #Fg «I1 d}*! 
1 iiutailr wt «WB tb« 
tip* (MpmmpM tmillroTe- 

MIlMrAPMidAMWtltottMiPtiiMtabawii 

;: puti to ft«. 4, tote* trtm tn* rmn, 
9 t to* ftatotortioMi hgv$ sot ipaptmitiir 
fM ttoi IttpwtKBt of tl» new rondo 

to’ to to toNf towgto «totoo flPHrtini Amu* i « 4 ntlw 
tolii PMto JmHuMi tot nthM^ the North Otreutor 
1IM|C M miim, «hd tho Choiiwqr Boid with tto 01 
WtoMIto ^14 tofl«A the eucieoUon 1* to noke in *U 
ito,* nttoh »hhI and to hnipve 26 46 mllee of 

oM awod, OMtoac o totei of 125 J6 ntleo 
<)tot eaMbmettoB of oeveml nOor bridfeo ond the 
lOehMftttltoion o< aon* eitottoc bridieo Pure tododed 

NOMtoWttd on theOe ftforeo the report mjm tbnt tho 
ooot of toOvMtar 105 nllee of new romda, and of Im 
pnottoto miiee of eidetbiv rondo within the Metro 
ponton «roa, U oddltlon to ooteadfe wideninge of 
Other eiMlni rondo would of oouree be very large 
hto, It eeattnuen "tt to dlttonlt to eee how it onn be 
pmdded If oeateation in to be rellered and proper prO' 
Tltoott mnde for the needn of the future Large an the 
expenoe hnto be it ehould be remembered that the oont 
ol tonotton la also heavy The Ume loat daUy by mil 
Itonn of people throttdi Inrafllclent road aooommoda- 
ttoh to ndofte equivalent to a loee of money which 
toohdh imponelble to eetlmate with accuracy muet be 
verir larce It ohould further be borne In mind that 
the loncer ttie Improvemente are poatponed the more 
ooatlp thep wtn be ** 


Aiplintolw of GhaoMiy to Poblle WeURie 

A MOOT iatereettog and valuable aurvey of the ea- 
aqnttol aapeota of tho work of the Bureau of Obem 
totry Depnrtmoat of Agriculture baa reoeatly been 
givw by' Or WUey on the oooaaton of hla aooeptance 
of the BUlott Ckeaeatt medal conferred upon him laat 
Deeenber The wnlaent ehemtat aald la part 
“One of the flrat inveatigattona undartaiken In the 
renlm of igprleiUtuMl acionoo waa a atudy of the con 
aerrtttton of and Waate plant food 
tho greee ttt vogue of ooneervatlon 
tnpOPtMit atndlee la the eonaervation of plant food 
toech pTaoaert and ezecuted. TAeae atndlea -were prya. 
taUiaed in two adffraaaaa donvered the one to iSM 
bwtofi the CheMtoel fieotton of the American Aano- 
etoCloa for toe Advhnoemeoat of Setonoe on *Tbe Seo> 
•omionl AapeOm of Agrtcnltund Ohomtotry and the 
Other ne preeidentlnl nddriM bdOre toe Amerknn 
Otaemtenl tkMlety In 1822 on The lyiaate nnd Conaervn 
tton of Plant Pood In the eummary of the data In 
to* addreaa on too eoonomieal aapeota of agrloultnral 
ehemiatry toe following itatemonta are made 
* J^fare Food Supply— Since with a proper econ 
omy the natnral anppllea of potaah and pfaoaphorlo 
acid may he made to do duty over and over again, and 
toet indeteltoly the economlet who looke to the wel 
fare of the future need have no fear of the failure of 
theee reiourcea of the growing plant Indeed, it may 
be aald that the avaUaUe quantities of them may be 
Inereaaed by a wise practice of agrlcultnre baaed on 
the tancbtofa of ngrlcultural cbemlatry 
" But with toe increnee of population oomea an In 
creased demand for food and therefore the etorea of 
nvntlible nitrogen must he enlarged to supply the de- 
mtnda of toe Inoraased agricultural product It la 
oertala that with the new analytical methoda many 
Bsriaa of axpeiiments will be undertaken the out 
oomo of which will definitely eettie the question of 
tho entraaoa of trae nitrogen into vegetable tleauOa, If 
tola fiutottan be answarad afllnaatlvely agrloultnral 
sdnioe win pot place botmde to the p^ble produc 
tlen of foode. If the nitrifying proeeae does go on 
within toe cells et plants and If living organlama do 
fix tree nitrogen in tha sell in a form to whlob at 
teagt a yorthg^ot it may be nitrified we mny expect 
to ace toe qaantltiea of oomblned nitrogen IneresM 
pa4 toMlu wlto the needn of ptont Ufo 
" ^ua even Intonslve oolture mny leave the gardens 
and optoad over the Aekhh and toe quantities of food 
todihbte far too siWteAaneo 4t to* human mce be 
totommxdty inorepned 

^itmokt ton nlohtog pungraiaui of the addreea on 
tha touta and eoManratton of pliat food, are toe foi 
tonlnf* * 

flilkitoidii tha aiaa a< toe pant, the riob stores of 
" ~ 1 Imve bean atoadUy tomoved from arable 

I appnvantty' torevar loat But to point of 
Wftona 0# «t |uu been daftto^ad. Bvw toa 
r imiMttto daanrtbad by Sprtoiar toman 



^ Stohto. toddto ai)^ to d hiwar L 
to * totoww ton* toa 
toiMtotodM.toft toad, tout 
did to* « t>ttm 


aaaaroble fimnents herding in the rootlets of legumes 
nnd other orders of plants are able to recover and 
■gain ttakn atfllahto tots loaa. 

" Tha toot a tew million yean may supervene 
before the part|ele that la carried off to-day as waate 
may return to organic life abowa toe patience rather 
than toe waatafalnana of nature 

As a manlt at tola general review of the mlgra 
ttona of plant food toe reaaeurlng conclusion la 
raaehad that toote la no danger whatever of toe ultl 
mate consumption or waate of the materials on which 
plants live Oironmscrihed localities through care- 
IcMuess or ignorance where once luxuriant crops 
grew may become sterile but the great source of sup- 
ply Is not exhauated In tact Se toe rocks decay and 
nitrifying organisms Increase the toUl etore of plant 
food at the dlapoeal of vegetation may continue to 
grow When we Join with this toe fact that the skill 
of man In growing crops is rapidly Increasing we find 
no danger ahead In reapect of the quantity of human 
food which may be produced 

It is evident that plants like animals rannot 
thrive without proper care and food Is just as im 
portent In the devsl<mment of high grade plants and 
abundant crops as It is In the production of high 
grade cattle and sheep The soil was regarded for 
many oenturies as dead matter containing certain 
atores of plant food but one of the first things ob- 
served in these Investigations which were made was 
that soil Is a living body and as such entitled to have 
a hygiene and physiology of Its own The study of 
the soil thus becomes not alone a problem In mineral 
Chemistry but a biological problem of the highest im 
portence and slgniiloanoe In toe Bureau of Chemtatry 
were made toe first systematic studies in this country 
of the organteme of the eoH which produce nitric acid 
one of the most Important elements of plant food 
'Blaborato experiments were conducted In a series 
of pot cultures to establish the oondltlons of maxi 
mum activlt^r of nitrification and the relative nitrify 
Ing power of different eotle, eamplee of which were 
taken under such conditions as to insure normal 
bacterial aotlvitiea These led to the important ob- 
servation that the chemical composition of plants 
when mature waa influenced in the meet remarkable 
degree by toe environment to which they were sub- 
jected *ad that toe influence of the eoll in detemtn 
ing the quality of the plants was far lees slgnlflcaat 
than bad usually been euppoeed 
"Ab extensive investigation ws* nnderteken on the 
Influence of environment upon the composition of 
wheat and other cereala, upon the production of the 
maximum amount of sugar in the sugar beet and 
upon toe dhitrlbatlon and qualities of toe best varl 
etiee of green sweet corn cantelonpes and other crops 
The plan of Investigation followed in theee atudles is 
It appears original and has now been very oloselv 
adopted In Australia and some other countries 
Briefly the plan of study was to distribute the same 
Beed in widely different localitlea and have tbeae eeeds 
planted and cultivated In at nearly as possible the 
same manner After being properly harvested and 
cared tor toe crops were chemically examined and 
compared with crope grown 4n the mother state It 
Is evident that In this way the dtfferencee in compo- 
sition were not due to any Inherent properties that Is 
due to heredity hut to the forces of the environment 
under which the crope were produced Several elab- 
orate monograpba have been published on thU sub- 
ject and among these the one of the greatest eco- 
nomic significance Is the result of the etudies, covering 
more than fifteen years on the effect of the environ 
ment upon the production of toe maximum quantity 
of sugar in the eugar beet. Aa a result of these pro- 
longed studies a blologtcal map of the sugar beet 
area was constructed indicating by a shaded band 
stretched from the Atlantic to the Pacific those areas 
in the United States where the richest sugar beets 
would be likely to grow The practical benefit of tfats 
study is Shown in the fart that many Intending In 
vestora who were about to place their capital In beet 
sugar entorprisea Ih unpropitloua localities were de 
terred from doing oo by toe results of these studies 
and thus hondipda of thousapds of dollars were saved 
which otherwise would have been squandered The 
moat remarkable practical demonstration however 
of the value of such atndlea from an economic point 
of view 1* In the fact that practically every beet 
sugar factory whioh baa been successful and which Is 
novr operatlag la located in toe shaded belt marked 
out ttow almeat fifteen years ago The studies of all 
toe factors to toe production of a sugar beet of 
maxlmaffl »«f<|»4taAH ha* led to the conclusion based 
upon taduUtoiklh date that th« dominant factor Is a 
long dttr btot 9 moderate tempeiratore, net varying 
very nrtto fiNW 9* 9wa*e of TO deg F for the three 
gWiStag ttontojl «t diqhA and August It Is evl 
dent tkoMfoilh 9 high nortosm latitude com 
btoed wlto • pNptf distrtbattott of W9tor by Irriga- 


tion or otherwise is the only place where a sugar beet 
can be grown at the present time which can compete 
wlto Buropean grown sugar 

These are only some of the more Important of the 
many biological Investigattons which have been con 
ducted in connection with the growth of *rops and 
toe Increase of the food supply of the country The 
ectlvlties of the Bureau of Chemistry however have 
not been confined to plant life Tho highest service of 
science Is to man himself and the welfare of the 
plant and of the animal from an ethical moral and 
economic point of view may have their highest slg 
nlflcaQoo In their relation to tho welfare of man To 
this end a great deal of the energy which has boon 
expended in the investigations of the Bureau of 
Chemistry has been directed to problems Involving 
human rights the health of the people and the honesty 
of trade 

Under tho old principle of the common law the p ir 
chaser himself was held rosponsible for Investigating 
the character of the goods he bought and this led to 
the maxim of the common law of it pat mpt r 
Tho statute of law however recognizes tho helpless- 
ness of the purchaser In most cases to make such In 
vestigatlons and so under this law the legend has be- 
come covpat vendor Bspecially Is this true In respect 
ot those who by reason of a tender age are incapable 
of looking out for themselves In the case of Infants 
foods the duty of the State and municipality Is plain 
The only artlfl lal food an Infant deprived of its nat 
urn! food should have is pure fresh milk modified to 
be aa much like mothers milk as possible Fxperlence 
has shown that the death rate of artiflcially fed in 
fhnte can be materially reduced by a pure milk diet 
What greater service may a municipality render Its 
citizens than to save the lives of the children* It 
seems that the only immediate solution of the problem 
Is the city-controlled milk supply for sick and mother 
less children The city should own Its own herd of 
healthy cows kept in the best sanitary manner The 
milk should be handled by the latest methods of trans 
portation and delivered promptly to the onsumer 
It should be made an offense of the law to feed a de 
mothered Infant under one year of age any food aave 
the pure modified milk A charge equal to the price 
of ordinary milk should be made for the m inlcipal 
milk which should be reserved solely tor infants use 

Effect of Hadium Emanatitm on Plants 

R adium produces by Its spontaneojg dlslntegra 
lion a gas which is usually called radium emana 
tlon but for which Sir William Ramsay suggests tlie 
name niton derived from a Greek word which slgnl 
flet brightness Niton or radium emanation is a radio- 
active oitemical element which disintegrates rapidly 
and has a very brief existence 
Fabre has communicated to the krench Biological 
Society the res ills of hts experiments on the offe<t 
which the radiations of the emanation produce on 
germination and growth In various vegetable organ 
Isms One of the organisms selected was black mold 
(Stenpmatoct/stis nigra) The optimum or mewt 
favorable dose of radiation which developed the mold 
in four days was found to bo % mlerocurle per cubic 
centimeter of air (The curie Is the unit of radio 
activity and the mlerocurle la one millionth of that 
unit ) The abiotic dose which kllla the black mold 
is 1 mlerocurle or more per cubic centimeter 
For the common white mold (Ifucor muredo) tho 
optimum dose ia 1 mlerocurle per liter of air In the 
case of LiHutn iathartiorm the dose most favorable 
for germination and growth Is % mlerocurle per 
liter of air while this apecies of lily Is killed by 40 
mlcrocurtes per liter of air 

A Device for Duninuhingr the Rolling of Ships 

T HK German engineer Frahm has devised a method 
of diminishing the rolling of ships which Is tho 
principal cauae of seaaickness A water tank is placed 
on each side of the vessel and tho two tanks are con 
nectod by a pipe provided with any suitable devi e 
for varying Ite effective cross-section an I the frl tional 
raaiatence opposed to the flow of water In tl la way 
the oscillation of the mass of water from side to side 
can he regulated In period and phase ao that It la 
opposed to the rolling of the ship which Is th is 
diminished 

According to the Rci uc dc a v t n t, the I rahm 
apparatus has been Installect or two T’fOOlon 
steamers of the Hamb irg Amerl a Con pany the 
Tplrangn and the Corcorado Tl tanks contain 
196 tons of water and greatly dlmlnlal the rolling 
for example from 11 degrees to 2Vj degrees on each 
side of the vertical In eonseqnence of this success- 
ful result the system will be Installed on the new 
coloBSsl vessel of the Hamburg-Amerlca 1 Ine tha 
TSurofia.’ A similar device was tried on the Brltlali 
warihlp Tsflnlble to 1888 by Sir P Watte. 


Curiosities of Science and Inve|}fiQii 


Spring-driven Floor Smoother! 

O NR of tbe moat dtlltcuU problema of 
the builder Is that of floor scraping, 
and It Ih of the utmost importance that 
the work should be well done, as there Is 
nothing nhout an apartment or hall that 
standH out more prominently than the 
floors, which If well flulshud are very 
pleafling (o the eye. A number of practi- 
cal floor surfacing machines have been 
devised The type seen at work In tlm 
Becomi»anylng Illustration Is provided 
with powerful motor springs which aid 
the npurator In a most effective and aim- 
pla way. The spring gathera tensioa on 
the forward stroke snd furnishes suf- 
flclenl power on the return or cutting 
stroke to overcome the back breaking pull 
experienced In the use of dead weight 
inaehlnes. There are two detachable 
weights used with the floor smoother, 
both weights being slotted so that they 
can iHi adjusted to bring any desired pres- 
sure to bear upon the scraper blade, the 
weights weighing about 160 pounds. X 
sand-pajK-rlng attachment Is employed 
with the niaehlne. weighing lomplete 90 
potiniU wllliout the scraper weight. The 
Sander has a rounding surface and works 
with a rocking motion which auto- 
matically clears the dust from the sand 


A Catamaran in a Suit Caae 

A PARISIAN Inventor has designed a 
catamaran which may be folded up 
Into BO small a compars that he can 
p'ace It In a wooden box no larger than 
a suit case In fact, the case forms the 
shell of the catamaran. The two sec- 
tions of tho caae are secured end to end, 
and hy means of bolts and thumb screws, 
three cross bars are attached to the 
shell, with the outer ends secured to a 
pair of light wooden girders. A small 
seat Is erected at one end of the shell. 
The clgar slmped floats of the catamaran 
are made of water-proof material, which 
may bo packed Into a small rompasi 
when not in use. In assembling the 
hoaf, however, the floats are inflated by 
moans of bicycle pumps. The girders 
aro secured to the floats by means of 
straps Tho psddle used with the 
catamaran Is Jointed so that It may he 
folded up and placed In the caae The 
weight of the entire boat Is very small, 
and It iR capable of fair speed. The In- 
ventor of this catamaran does not need 
to worry about Imathouso privileges, for 
he can carry hla boat with him to and 
from his home. 

A Singular Motor Truck Accident 

A UKMAKKABLB accident to a motor 
truck Occurred at Reading, Eng- 
land, a while since The driver of the 
truck was endeavoring to turn around In 
Hoinewtiut close proximity to a river, 
when in some way or other he lost con- 
trol of the vehicle, and more than half 
of the machine sllcl hack Into the stream. 
The driver and another man were both 
thrown into the stream, hut fortunately 
escaped The problem of getting tho car 
out of the water was a dlfflcult one, but 
was successfully solved by placing a 
platform round the rear and thc-n haul- 
ing It up on the suiiportlng planks by 
means of a t,ractloii engine operating a 
pulley, Some idea of the difflcultv of the 
business may be gathered from tho ac- 
( onioanyliig photograph 

Automobile as Hone-clipper 

A MOST ingenious use for the auto- 
mobile has heen found by a veter- 
inary surgeon of Portland, Oregon, who 
iifles bis little runabout as a horse-clip. » 
ping power plant Of couroe, this device 
has the double advantage of carrying 
him quickly to the place wbere he ex- 
pecta to operate and, onoe on the 




CUppiiig a'kkiw with tba aM af m « 
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time it lakM to do 
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A lxioky aogldtot 'M «a itonn. 

tion «i dltohi, that 
cloth that ia vora ttr aoMloni. 

For yefltni the Bflitiah tsooga to India 
iron a ootton titoto of a grwdiali Wown, 
hut It always faded when wa|diadi with 
tovf- While dlflOTiiWtos tUs dafeert drlth 
aome Brltiah oflioani hwttnaaa num tfloui 
Bngland oaroleaaiy ohaarvad that' the 
manufaotunr .Ant to dlspamr the maam 
wharaby a eotton drill could be taade that 
would not tado would oertatoly ntoke 
hie fortune. One of the oacara, a young 
toan, took the hint, When he got homo ' 
he employed a skilful dyer, and the two 
began a systematic search for an olive 
dye that, when used on cotton etoth, 
would not yield to soiu) or soda. They 
spent years In experiments along this 
lino, but to no avail. The thing leemed 
faopoleas. 

one day, howevor, they found among 
'ttumeroiia scraps of dyed olotb one that 
retained Its oolor under the most stvere 
tests. The puuUng part of It all was 
that this scrap had heon derived from 
a ploee of cloth that had boon auh- 
Joctod to the same proeessos. For a long 
time the experimenters tried to solve this 
riddle. The one hit of cloth of khaki 
mentioned was the only piece that kept 
ita oolor against all attacks. 

I Ftoally, hy the merest chance, they hit 
unm the secret. The dye to which this 
scrap had been dipped had remained tor 
a time to a metal dish of a peculiar kind. 
This metal, to combination with the 
ehemlnals of the dye, had furnished the 
Tory thing needed. They made the ox- 
periment with other pieees; the dye 
held, and their fortunes were msde. 

A PNhtotorfe Nuedk I^ory 

N ot bo long ago much Interest was 
awakened to England by the dia 
eetery of a prehMorlc lake village near 
Olastonbury. The dwellings were placed 
on mounds of clay raised above the level 
of the water. The framework of a primi 
tlve loom was found under one mound, 
and the number of broken bone needles 
and bone Bpltotora discovered to another 
mound led the explorers to think that 14 
may have been the site of sn ahdent 
needle fsetory. Very tew human bones 
have been discovered, but. among the In 
teresUng finds Is a blue glass bead, with 
a waving dark line running around It. 
One of the mounds contains three hnn 
dred tons of clay, all of which must have 
been dug from the surrounding bills, and 
carried to the spot In boato. 

lUkfft of TiMg 

I K New South Wales, Victoria and Tas- 
mania giwwB a species of gum tree, 
''A«oalypto« amypdallna, which probably 
ropreeenu the tallest of all trees of the 
globe. 

The loftiest specimen of this tree yet 
measured tower* to the height of four 
btmdred and seventy-one feet. A proc- 
trate tree, meeaund to Viatorlg, was 
tour hundred and twenty feet tong, and 
the dletance frOm ttM rfx>te to the loweel 
branch was two hundred and nlnetyAve 
foet, At that point the trunk was four 
foot to dtonwter, and three httoAtwd and 
•l^y feet from (hs hutt the dlametoP wee 
g|:lU three fopt the wbed of this tree le 
hard and ol^ food fnatlty. U gre^g 
04itok|y> md ytolda a great gitoAttty gfi,, 
vaiatile oil fgtMi ite Igareiy Wbloh MS 
WtoP g«lhn*wt. 








The Heavens in May 

Our Monthly Astronomical Page 


HWLir M the etara apiiear to 
Otir eyee U> differ in brlght- 
Mie, their reel dlflerea«ee 
hie m sreater. Even U we 
n«k oat a number which 
look et the name general de- 
free of brightaeie, we And, 
' ' , ithen we attempt to measure 

thMi^ 9MhBdh> ttet eMM are ettOi'nthiMtr more remote, 
and hepiee nuat he eh'orroottMjr br(|liter, than other* 
whieh lootk to n* their equal* great ttteee dlf- 
feroheee are ie well ; ahown ' by the followln* Met. 
wiiloh IboludeAthe W 14 fatest iltan ih the eky, which 
can he 4eiijl^M wit# tolerahle a^racy a* of the 
flrit ■ haye MStn very caretuily 

obaerved 

and l» meat oahoa'^ m' . ^ 

malie at learn a good eatl- 
mate of their dtatahce. 

Thpugb Bome of them are 
so tar off that, even 
though we have a baac- 
line 18d.000.000 milee long 
for our range-flndlng. the 
convergence of 1 1 n e a 
drawn from its two ends 
to the star la too small to 
be measured. 

The stars are arranged 
itt order of their apparent 
brlghtneae in the sky in 
the aeoohd column. Fol- 
lowing the name of each 
star la given the amount 
of tight whieh we receive 
tram it (taking glriufl, 
the biighteet of all, as 
100). Next follows the 
distance in light-years, 
ddrlved from the average 
of an available determln- i 
atlons of parallax ( re- 
cently collected by Prof. 

Kapteyn). The uncer- 
tainty of the oheerved 
values Is very different In 
different cases The few 
disturbances under t h e 
ten light-years are not 
likely to be, on the aver- 
age. more than fi iter cent 
in error; but the per- 
centage of error increaHoa 
in proportion with the 
dletance, thoee of 00 light- 
yeara being eubject to 
average errors of some 
ac per cent of tbelr value, 
those of 100 light-yesrs to 
errors of M per cent, and 
those of 300 light-years 
and upwards being as yet 
Impossible to determine 
with any certainty. 

The last column glvee 

the actual luminoeUy of these sUr* — I. e„ the amount 
of light which they send out— our sun being taken as 
a standard. These are subject to a percentage of un- 
certainty double that which affects the distances. 

As many stars are double, a aecond column gives 
the inmlnoalty of their companions, many of which 
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By Metiry Noiris Russell, l*h.D. 

are very faint. The pole-star, thouffh well below the 
others In brightness, is added on amount of its gen- 
eral interest. 

THE BRIGHTEST STARS 
The dlvervHy in the real brightness of these stars, 
which look BO much alike to us, ie very striking. 
Canopus appears to us only twice as bright as Alpha 
Centaurl, but realty exceeds it several thousand fold. 
Rlgel, whieh seems to us but one-sixth as bright as 
Sirius, is really something like a hundred times 
brighter. Its “faint" companion — shown by telescopes 
Of moderate power — ^whlch appears as a mere speck 
of light In comparison with Rlgel Itself. Is really 
brighter than Procyon or Altair, and very likely 
exceeds Sirius in luminosity. 

On the other hand, some of the nearer stars have 
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NIGHT SET: APRIL AND MAY 

fafnt companions which give but a very small frac- 
tion hf the sun's light. Such faint stars arc not at 
all exceptional — there are dosens of them known to 
be within 60 light-years of our solar system— but even 
ths nearest of them appear faint to us, and so do not 
come Into a list of bright stars unless by the accident 
of being companions to a brighter primary. 

The three southern stars which are bracketed to- 
gether in the table belong to one of the remarkable 
Btar-etreams discovered by Prof. Kapteyn. They ore 
all movlag ill the eame direction, at about the same 
rate, as aro many tOlntar stars in this part of the 
sky. From a study of these motions, aided by spec- 
troscope observations, it will toon be possible to detSr- 
mlne the distances with oonslderable accuracy. The 
values given above are only approximate. 

C( the twenty-two stars of our Hat (beaidee the 
Pole-Star), eight are now well visible In the evening 
sky, and tbr^ npre are rising or setting. I.rfwklng 
due west, at hour mentioned at the foot of the 
map* wc fln^H , Citetor and Pollnx close together and 
nearly on a levei Procyon Is some distance to the 
left rsnd a little tower dOwh, and (Sapella Is a little 
liarthW- au^y >a right. Below Castor and Pollux 
eaViy in the evening we may see the red Betelgeux, 
the laatlirli^ star of Orion to set 


The very brilliant object In the northwest, far fx 
ceedtng any of the stars, Is the planet Venus Stic 
Is steadily moving eastward among the- stars- that Is, 
apparently upward and to the left — from night to 
night. At the end of the month she Is close to Castor 
and Pollux, making a very flno groii|) 

In the southwest and higher up Is ReguUis, at the 
end of the handle of the “Sickle," a group of atais 
that can be Identifled at a glance. Far to the left, 
somewhat east of south, and lower down, Ik Si)ic,i 
Arcturus. known by his great hrlghtnesH and yellow 
color. Is high up, a little south of east 
The very bright body In the southeast is ihe planet 
Jupiter, second only to Venus. Below him, and some- 
what to the left, Antares Is rising, and will hecomo 
consploiiouB in an hour or two. 

Vega Is low down, al- 
' most due northoast, aird 

Alpha Cygnl Is on the 
hori/.on, still farther to 
the left 

Having picked out 
these stars, or even a few 
of them, the map makes 
II very easy to trace out 
the other constellations, 
of which the most prom- 
inent are Caaslopoia, low 
In the north; Draco, high 
In the north and north- 
east; Ursa Major, almost 
overhead; Corona and 
Hercules, In the east, 
and Hydra, In the south. 

In its enormous length, 
about one-fourth of the 
whole circumference of 
the heavens, this huge 
constellation is indeed 
comparable to the fabled 
sea-serpent at Its best It 
Is not difficult to trace 
out a rather sinuous line 
of stars, beginning with 
a small but fairly con- 
spicuous group about 
half way Ix-twecn Procyon 
and Reguliis , passing 
southwards to an Iso- 
lated bright star. Alpha 
Hydra-, sometimes known 
by Ihe name of Alphard, 
and running on Its line, 
Bometlmes marked by 
faint stars, below 
almost to tho border of 
Bcorplo 

On Ihe back of this 
HoriMiit stand two utterly 
unrelated objects, a Cajt 
and a Crow, Both are 
ancient cunstellatlons, 
their names dating from 
classU times The first Is 
incona|)tcmms, but con- 
sists of a semicircle of small stars which hears some 
resemblance to a cap or bowl The second. Corvus, is 
fairly conspicuous, hut bears not the slighest re- 
semb^nce to a crow. Its principal configuration being 
an Irregular quadrilateral of stars of the second and 
third magnitudes, whose northern side points almost 
straight toward Splca 

Observers south of 3S deg north latitude— that Is. 
In Ftorlda, Southern Texas, and sniithwanl — <hi) at 
this season see the Southern (’ross. low on tin- horizon 
The Cross Is almost exactly south of Forvus, and Is 
best seen when this constellation Ik on the mciidian 
About an hour later, when Splca Is dm- Konlh, two 
very bright stars may seen a little eimt nf soiith. 
as low as Uie Cross, and pointing towards It The 
one farthest east Is Alpha CentanrI, nnr nearest neigh- 
bor In the heavens 


Mercury Is evenhig star -iheocctlciillv - till the 
r,th, when he goes through conjunction with the Sun, 
and narrowly escapes a tiansit. passing apparently 
within some five minutes of arc (or one-sixth the 
Sun’s diameter) of the Sun's edge He la vlslhlo lo 
the nakVd eye only as a morning star at the end of 


i;; 


40g 


iTh^fnne 



•bout turtj; m em- ' h$ ‘pm^ ^ 

menUttr ty wkOfi iimrt cm vfcMb t$ 

M flanU l«tt«r, ii»M w itf itt l»«b Jii teiciMi, .«p. ....mw • 

M (Jm tabw *41;’* niiuDlaMe tlito chart Ivith Wi *mi aa 
diaarr candle tp iiuuuiaaBaat lamp which k acmwk 
from the ay>.af,.m> ;« i|i r» a t; W coBHCtOMM'liiKII;; 
be parttomed to « ^(Mimad ' mW' 

•houM tiM chart 

quite able to wad' the' Irtlto, had he ahaaW -M' " '*' 

dletance <fram^ m chart,. -The caadle vawto 
lUfht looree dlrtlad hr the aqnara of the diitaha* cf to hotofa a btotiWu) i 
the lltht from the aorwn will tort the totoaiilir tof ‘ 
the liafat oa the aoreen. Tbue a 19 oaadtorpoirtr imto 


w: 


V, 


Experimenta on Light 

Bp Sydneir W. Aahe 

I NTERKKHKitcK.— The principle of Interference of 
t light rtyi may be prettily abown on a ecreen In a 
darkened room by means of the following simple ap- 
paratus. Obtain some ordinary lantern slide glasses 
and cover them with passepartout paper, except the 
figures which are Indicated In the Illustration. No 
1 Is a single silt; No. 2 consists of two slits; No. 8 
a set of "V" shaped steps; No. 4 a wide “V." and No. 
ft a wide slit These elides should be placed one at 
a time In the slide carrier of a projecting lantern, 
and a carbon bisulphide prism should be placed be- 
fore the objective lens Fig. 1 obviously will produce 
a single spectrum on the screen. Fig. 2 will lUcewtse 
produce two srectras, the violet of one spectrum be- 
ing adjacent to the red of the next spectrum. Fig, 8 
will produce a series of spectra, each little nquare 
having Its individual apectnun. 

Fig. 4, if the angle of the "V” is 
I I I correct, will form a "V" ah ft jjf to 
apectrum, the colors running tw^ 
allel to each other. This will stow 
that the complementary colors will 
be over each other. When tilde. 

Fig. 5, Is used it will produce oa 
the screen a similar silt l|avltlg 
fringes of color; the beginning of 
the spectrum will be on one tide, 
say to the left, the center will be 
white, due to the Interterenw of 
the various colors, and on the other 

5 Tn rr •“« 

I I of the spectrum will be found.. The 

effect Is as though the normal 
spectrum had been stretehedl out, 
the center being flilad in with 
white. 

Bpeotba of Aaos.— If the ob- 
jective lens of a projecting lutern 
is removed, a slit placed in the 
slide carrier, and the arc norOd 
back. It will be posalble.to project 
the ore magnified many times oa 
the screen. If a right-angled head 
lamp is used It will be possible to 
focus the crater on the screen, and 
see the molten carbon In a state 
nwTiiili tutors fi!i‘ o^«hullltlon With the ordinary car 

spectruiB ex- rt noticed that no 

perlmento. illumination is given off by the arc 
flame If a prism Is placed before 
the lantern when the objective lens Is In place a 
spectrum will result, which approaches quite closely 
to day light If a pair of flaming arc carbons are 
used in the lantern and projected on the screen it 
will be noticed that the Illumination Is given off by 
the arc flame If the spectrum is projected on the 
screen the characteristic bands of calcium will ap- 
pear If a magnetite electrode is used in the lantern 
and projected on the screen, it will be noticed that 
practically all of the Illumination Is given off by the 
arc flame, and It will produce a large number of nar- 
row bands extending all over the spectrum forming 
the characteristic scale for Iron 
It Is interesting to note that the character of the 
negative electrode determines the color and lumin- 
osity of the arc. For Instance, two kinds of elec- 
trodes such as a carbon and a magnetite electrode 
may be used, the lantern being connected through a 
reversing switch When current Is passing through 
the electrodes in one direction the characteristic spec- 
trum of the material forming the negative electrodes 
will be projected with a prism on the screen, and ' 
when the reversing switch Is thrown In the opposite 
direction changlfiff the polarity of the carbons the 
characteristic spectrum of the other carbon, the negSr 
tlve will be projected on the screen 
I Aoum.— The tendency in all modern illuminating 
setaemes in to keep the illumlnant out of the field of 
vision, as It is found thnt an individual’s ability to 
read decreases as the visual angle between the ifgbt 
jmurce and the otoset deereaiss. For an angle of 
eight degrees an todlvMlltols aoqlty is dsereaaed « aulpbate gt'aHtiftr tort 


Amagnmant to toagp and smmi flsr sav«taMl 
tovlwalanttg. 

< 4 feet from the aersen will be ITtoa the 

oheervqr has taken hte reading he stoukil Ugh* » 
small candle toongslde of the toart. so plaead tout 
it will not lUumIhate the otort, and thep to gtoto4 
repeat hU reading. He will tod that U wtU to nscee- 
sary to corns much nearer Om. somsa la 
read tbs asms letter wton ll^tnated by 
foot ca* ' 
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attempte to make up a galvsnlc hto 
tery ;wtore a catton totoo or red fbrma the 
nsgattvft etoasht he must face the PrtMam to fugm- 
toff a ffsqA sgtod cOttaeotton with the alirtmto- 
oftag tto totlum to • ao^saJsd iiif baitiiwr .la tob>te 
a.gqto tortoa cmatollto. ' * 

The' fftollto .^rtorttod toire'-iJi; #he cbm that the 
writer toa eita||Iilife4 in. viry t^erful prlmarr bai- 
terirt of the bichrpmate tffpe, alt. all tlaee with eoas- 
plcte success on as many as 44 cells ao«p}si"1n 
series, as wsU as for tto stvoalled dry or asml-dry tot- 
teries. The principle has therefore been put thot^ 
oughly to the test, and can be Tolled upon. It eon- 
Blsts to copper plating the end to the carbon and 
soldering tiis coonactlon to ths coffpsr. 

The first thing to he done Is to nwfco a woej^en 
itoogh with as many divtaioas or cells aa thsro an 
carbon plates to be prepsred. Fig. 1 is a photograph 
of a small trough, made from a piece of board ft 
inches wide, 10 laches long, and % Inch thick, with 
strips of wood nailed upon the top so ss to mahs fonr 
cells, 1 Inch deep. The whole is then coated over 
with shellac varalsh twice, aHowtiif the first ooiiiilff 
to become set bard before the second coating fa ap- 
plied. Two good oelU Of a primary battery wiU he 
required {not dry cells) ; two Bunsen’s or a battery 
such u dsierlbed to the Boncimno AManoaff of 
May 28th, 1810. Now procure as many canton ptetea 
as needed (Fig- 2 Shows only four) and fit vg sev- 
eral coaneetors with copper wire to a spring CUp at 
the top and a tl-sbaped copper strip at tto hettom, 
and arrange them to the trough as shown In F|ff. 8. 
An excellent slxe of carbon plate for almoet any pur- 
pose is 7 Inches hmg, 8 lucbss wtdq, and a Inch 
thick. Those shown to Figs. 3 to 6 are of this 
siM. Now adjust these carbons as shown to Fig. 8, 
so that the current will flow from the oaiton riement 


ng, ft-tototort to tito plattoff btok 


of o( 9 per wBl to found all over the pod to too OV' 
boo plate. The battery conneettoa topy bo nadoao 
dkd toe carbon plateo removed and dipped Into toot 
wntor tor a minute or two, so as to waab oat the 
sulphate. Then the plates should to otood 
Wton tortftod wper in a warm plaee to dry. 

Just «B MOB as they are oomptately drr> toe oop- 
pered end* «m be tinned by bruahtog g station of 
fdUortde of Bine over them and imtoytog a well 
toeatto copper hit or soMertof Iren with a amtoll 
quantity dt Bolder. The whole operatloa cd tinning 
Mto to done to baU a minute or leas. In tote eoa- 
dttKn a atrip or Idato of copper of any shape or Mae 
to auft todBdrBmwto can he attached by a good loM- 
erod. jiflnt. The carbon with Us aolderod attaoh- 
mo^t unw now be well washed to bet water to get 
rid Of (tny Of the ehtoride of sine. As soon aa tbs 
cariMto ha* hsoome (honmghliy dry and oool It nmat 
ha dipped into melted psradto and held there .until 
it la observed toat the parafito has crept above Um 
cowered part, aboot half an inch or more. Then iw 
move the plate and Stand It. with Its Joint downward, 
upon a plsos of board, and allow H to rpmato to this 
poMtion until toe paraffin has beooms sot. When cold 
wipe Off too axesas of parafito with a rag wetted with 
henstne, and paint every part of the metal with shel- 
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Of the battery through the wiro that baa a 1^ *C 
sheet copper soldsrsd to It, so as to form tto fltottto; 
while ths wire froto the Mao elmnent of tow 
is attached to to* last oarbsn by the tin ptot* m ** 
Bhovto. MM - . - . - . 1 - 


Maks UP a aolutisn of Miiphata oC q*^ tof 
outtose t^ a plpt of water, add 'Odd two 
common kutohayie toM, Wb«A i«n tog 


lae varnish to half aa inch below the Joint 
In oelte where salammonlac, sutoh^ of ammon ia or 
dilate solutions of sulphuric sold add ths Mebromstes 
of potash or *oda are used this form of connection ja 
portect, hut It ominot be used with nitric aeid solu- 
tions. In toe eonne of many moatha woriclnc toe 
elements may require a little acraplnf around toe 
joint and a second dipptof to parafito, but sUOto «on- 
neettona have been used to many battertea sad lasted 
M Itoff as tone years without any attontton Or repair. 
The bari^ elemest* lor a powerful hariery can be 
maia up the sto* deaerlbed by soMeridg them 
Md* by Bide upon a copper buM. and doutol* or triple 
•tomante can be formed, so a* to use two Or more Mno 
plsiti* to a ptoCte cell. 

ffigii 4 and 6 nhow the eatbon ahnMnta of wlto 
wade lip from the plates dsooribsd. Fig. fi Miowr tos 
CDptolaattott of four caibmt ptaUw no as to irtrt A fprite 
ffegattve wriiioo for a stopis oeB, wfto stoto tin ton 
vooden top to admit ton stod piatea, ton* htowtoW 
toe tnteritol roMstaa** «f the o*lt ootoUwto#- 
'iriMii toe torbon otemmito 'Of a battory art.Wnm ' 
, wpoa a,oopper top at crown ;pt«a*wn ■ 

: Ptipri^ %';tottog the ottiiw V'ij 

toe mM 'torpsto tow weailto-cfpwn tod P»M# 
'bMWto 'to/ffw cqppto >|MtotoinMlt' toe' 1 

' tofito ■■ i ^ ^ 
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’ ’ jiiiiiiiiriT IS tbs tstskbcoj 

4im,: oyir to oil prsetlosl in- 

. IJOlMWlIllblO, 

AOt to tlM «ostoiner, I 
lb fiMit isdlvtosal «l||»r^ «nd s 
olgiw; 4 :«iMfcdi tt 1* stewit ItttoiHftWy 
torn ^ doltrdywi. tttos^PM^ 
ttyols fltoltor to detoot ttw sie of 

$oA tlto p«tol^ IS toto of 
W nidot torero- Setose, ertien a 
,ei|4(iiUbtf'-iwto -wSt s ww ho 

Itoto tlto«MB«ot «0|WM^ is 4IW''lHta of 
|l|g|£|i^4iij|srs^ tnd^ .teihoMMd Vtper gird- 
Ohpir. for upoa theoa b» can 
TOputottoa for the asallty of 
ttla gtodii The pnhilc has aooepted, nay, 
tt efOh dWtoada tbia partioular form of 
I ff in ffMitaa. It la not the only method of 
prdtoetiOs open to the cigar manufac- 
tsror. Some brands of clgara are 
BtsrlMd by burning n same Is the wrai>- 
for with n hot Iron, but obrlouely the 
•Ooney of ma method doea not moalure 
nyi to that of a vaper band, chiafly be- 
canto ft dees not make aa attraotlre a 
box of dgara. There Is no doubt that a 
ptOMlng mbol axorU conaldanble In- 
fluettoa upon the conanmeT. - 
In their endeavor to produce a cigar 
that will prove acceptable to the emoker, 
Stottttfhcturera have been put to a great 
dwi of expeuae. Not only are the bet- 
tor grade clgara banded, but alao the 
cheaper brands, and little cigars, and 
now aton stogies are being dignlfled with 
n glittering mark of identldcation. Fully 
llv* bUHon clgara per year, or aixty per 
cent of the total output to the United 
tttotea, are banded, and all this work 
must be dene by band. A veritable army 
df girls Is conatontly employed at a coet 
of nearly two rallUon dolUra per year. 

At drat thought it would teem to be a 
stmpto matter to Invent a machine that 
would wrap a band about a cigar and 
gum it teat. The task would be a very 
■tttpiO one did not the manufacturer 
have to cater to the dictates of the 
fagtldlous oonsumer, who must have his 
cigars put up In a variety of shapes and 
siass. Indaad, the form of the cigar fre- 
ndantty counts for more than the quality. 
It ,1a not anough that the cigars are 
round. They must be packed tlghUy to 
the box, so tightly as to be dattoned by 
mutual eontact, and herein lies the main 
obstoole to mechanical handling. The 
eignrs are not all dattoned alike. Slight 
dlSarencM in condition or In structure 
will oauto one to yield mote under the 
press than the other, and as a result we 
have a box of clgara molded together 
Mko the lobes of an orange, each vary- 
ing but aiiiditly from the other In shape, 
and ywt enough to make it next to lm> 
poMthle to restore the original order 
onco it has boon disturbed and the com- 
bllnatiai log^ Now it would ho imprac- 
tl«(|lil)10 to band the olgara before they are 
packed, beoauM la the proooM of packing 
tkay WWuM bO oruahad, distorted and 
brdMhp n»i nof dt anngiy on th« 

, Oiiar. ab^ ao U la nooeanafT'Ib b|nd Uie 
flkpnto after ihay have been molded to tbe 
' \iM;«anHut4aA/kar -ftakion. ,ln .order to 
lonlad lh» orldtoai «i4or. tk« 
kkk ik ttwhod ttt^a dkwB and amptled 
'yktoitkolk^ .krhwtog lb« bottom 
''kkw'nt the ''toK 'then the oignto n» 

' ' flNlki ap one kb, A .tlaM, bniiided.ind re- 
WMiy la JTtW, vofMm tMr 'noon-. 

)Aml 'itofk !ls dOM ikd the 

^ Mb 'kr« po- 
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six thousand clgara to a day, and with ! 
such uniformity that not the slightest; 
waver will show In the alignment when 
the cigars are placed to the box. The 
average speed, however, is about three 
thousand a day Rapid though this 
work may be. it la not rapid enough. 
Sometlmea the bunds gi'o not put on 
squarely, sometlmea they are not prop- 
erly gummed, or nre put on too loose, 
and aometlmes an unscrupulous operative 
win skip some of the lower rows of 
cigars. 

Such conditions have been borne pa- 
tiently for all these years, because no 
mechanical aubotituto was brought forth. 
Not long ago a sucooMful machine was 
oonatrueted for banding loose cigare, but 
the banding of packed cigars lus been a 
far more baffling puale. Aside from ro- 
storlng the cigars to their original po- 
sition, there Is the variation of sise and 


tween them and tbe enda of the box. Tbe 
box la then Inverted and removed, leav- 
ing the cigars upon the tray. This Is 
now placed to the machine in the po- 
sition shown at tbe extreme right-hand 
end of the photograph. A pusher pushes 
the top layer of cigars, which, by tbe 
way, la the bottom layer of the box, be- 
tween a pair of belts that serve to con- 
vey* the bands toward the banding 
mechanism. This conveyer has a con- 
I tlnuons motion and feeds the cigars to a 
second conveyer whose travel is Inter- 
|mlttent The object of the Intermittent 
motion Is to separate the clgara by an 
Interval which will permit one to be 
banded before the next reachos the band- 
ing mechanism. At the banding point, 
the cigar is brought to a position over 
a band, and then Is forced, by means of 
a plunger. Into a socket of a conveyer 
wheel which is for the moment statlon- 







A wMlibM that bunds ptdnd dgxn. 



Longitndtoal section of the banding marhinfi. 


form 0^ cigars to be considered. All otj 
these dlfflcultiea appear to be mastered In 
the machine shown in the accompanying 
engraving. The machine Is adjustable to 
varloui sixes, whether long or short, 
whether of small dlamster or large, and 
It will place the band In any poaltlon de- 
sired upon the cigar. To avoid disturb- 
ing the order of tbe clgara, they are 
treated much aa In the hand operation. 
The box Is Inverted upon a receptacle, 
from which cigars are taken automatic- 
ally, ted to the banding mechanism and 
delivered on a platform at the other end 
of the machine In reveree order, m that 
they con be repacked to the box. While 
paaelng through the auebtoe, the cigars 
are carefully bandlUd so that there is 
no danger of ItCfurlUk Jto wtopper. At 
the banding point the etgan are picked 
up one at a time upon a auction tube 
and deposited upon the open hand, which 
Is then folded about them by means of 
spring, Ungers that bear upon the paper 
without touching the lobaccs. 

The accompanying MCtionul view U- 
luetmtcs’ the pregruM of tbe otgur 
through the machine. T» remove the 
rigUra from tho box, a tny Is usod, 
lOmud at a bottom and two ^ridos, which 
U hivurtod und cteuod dkkk imm the 
.aikpilfili wftk tko sMe^wulIb ikaurtud bo- 


ary. The conveyer wheel is provided 
with teeth that are adjustable so as to 
form sockets of different slses to fit dlf-| 
. ferent shapes of cigars. As soon as the 
cigur with tbe band Is pressed into tbe 
soritet, two spring fingers operate to close 
the left-hand end of the band over the 
cigar. The conveyer wheel then rotates, 
bringing the right-hand end under a 
guide, which presses It down upon the 
left-hand end of the band. The right- 
hand end Is either gummed In the ma- 
chine or else, tt gummed labels are pro- 
vided for the machine. It is moistened 
previous to being pressed Into place As 
the conveyer wheel pursues Its intermit- 
tont motion slong the guide, the gum 
has sufflcleat time to set and dry. The 
face of tbe band lies against the bottom 
of the eocket In the conveyer wheel, and 
hence It is necessary tor the cigar to 
make a complete turn before It Is deliv- 
ered upon the platform. After making a 
quarter turn, the cigar Is delivered to a 
chute, which toms It through ninety de- 
grees more, so that tt laaues upon the 
table face upward. Here an operator 
places the cigars In the box In the order 
to which they Issue from the machine, 
which, of eottree, Is the original order of 
the packed box. 

Ai eooa n ana row of clgara has been 


conveyed clear of the pusher, the tray Is 
elevated eufllclently to bring the next 
row In line with the conveyer, and this 
is automatically pushed Into the mochan- 
Ism. Thus the cigars are fed Into the 
machine row by row until the tray Is 
empty, when the mechanism automatic- 
ally stops, notifying tbe operator that It 
Is time to place another box of cigars in 
the tray The operation of the niachfoe 
is extremely rapid It can do In one 
hour as much as a girl can do In an en- 
tire day. To be sure. It requires for Its 
maximum efficiency two operators, one to 
food the cigars and the other to repack 
them in the box. However, this work 
does not call for any particular skill, and 
hence Is not expensive. 

Legal Notes 

Pries Fixing.— Mr. Justice Hughes of 
the Supreme Court has recently handed 
down a decision in tbe case of Dr. Miles 
Medicine Company against .Tohn D. 
Parks 4 Sons Company, Involving the 
general subject of price flxlng. In the 
decision Justice Hughes says* 

“The complainant has no statutory 
ground. So far aa appears there are 
no letters patent relating to the reme- 
dies In question. The i-oniplalnant has 
not seen fit to make the disclosure re 
quired by tho statute, and thus secure 
the privileges It confers Us case lies 
outside of the policy of the i>atent law, 
and the extent of the right which that 
law secures Is not here involved or de- 
termined." 

The Court here and In other passages 
of the decision distinguishes between a 
product which has patent protection and 
one outside of such protection Thus 
the Court says- 

"The complainant relies upon the own- 
ership of Its secret process and its rights 
are to be determined accordingly Any 
one may use It who fairly, by analysts 
and experiment, discovers tt. But tho 
complainant is entitled to be protected 
against Invasion of Its right in the pro- 
cess by fraud or by breach of trust or 
contract.” 

Then again the Court. In distinguish- 
ing between the manufacture of the prod- 
uct and Its commercial manipulation, 
says. 

"Here, however, the question concerns 
not the question of manufacture, but the 
manufactured product, an article of 
commerce. The complainant has not 
communicated Its process In trust or 
under contract or executed a license for 
the use of the process with restrictions 
as to the manufacture and sale by the 
licensee to whom the communication Is 
made. Complainant’s secret remains In- 
tact.” 

The Court also says: 

"But because there Is no monopoly of 
the production, tt certainly cannot be 
said that there Is no public Interest In 
maintaining freedom of trade with re- 
spect to future sales after the article 
has been placed on the market and the 
producer has parted with his title More- 
over, every manufacturer, before sale, 
controls the article be makes. With re- 
spect to these, he has the right of owner- 
ship and his dominion does not depend 
upon whether the process of manutoc- 
ture Is known or unknown, nr upon any 
special advantage be may possess by 
location, materials or efficiency The 
fact that the market may not be sup. 
plied with the particular article unless 
be produces it is s practical consequence 
which does not enlarge his right of prop- 
erty In what he does produce.” 

Thus, In the foregoing, the Court dls- 
tlaguishes between tbe right to manufko- 



ture and a party'a rtsbt In bla secret 
proeees as a«alMt fraud, and the right 
to control the eale of the product aftot 
the maker haa parted with his owner- 
ship therein. 

Now, as to restrlotlonB of sales, Mr. 
Justice Hughes says; 

“But because a manufacturer is not 
bound to make or sell, It doea not follow 
that In case of sales actually made, ho 
may Impose upon purchasers every sort 
of restriction. Thus a general restraint 
upon alienation Is ordinarily Invalid 

. . Nor can the manufacturer by 
rule and notice, In the absence of con 
tract or statutory right, even thmigh th« 
restriction be known to purebanors, fix 
prices on future sales. It has been held 
by this Court that no auoh privilege ex- 
ists under the copyright statutes, al- 
though the owner of the copyright haa 
the sole right to vend copies of the 
copyrighted production ’’ 

Further on the Court says' 

“The advantage of established retail 
prices frequently concerns the dealers, 
The enlarged profits which would result 
from adherence to the ealabllshed rates 
would go to them and not to the com- 
plainant. It Is through the inability of 
the favored dealers to realise these 
profits on account of (he described com- 
petition, that the complainant works out 
its alleged Injury. The comidalnant 
having sold Its product at prices sat- 
isfactory to Itself, the public is entitled 
to whatever advantage Is drived from 
competition In the subseqlieHt traffic." 

Associate Justice Holmes tiff Masshebu- 
setta dissented from .Tustlce Hilghea's de- 
cision and Associate Justice Lurton took 
no part In the case because he had ren- 
dered the opinion below 

Katent Appeals.— The Court of Ap- 
peals of the District of Columbia on 
April 4tb, 1911, handed down decisions 
In six patent appeals, three of which 
were ee parte cases and three intcr-portc 
oases, and the decision of the Commls- 
sioner of Patents was affirmed In all six 
appeals. 

'Dm Federal Keporter and the Courte. 

— A minor feature of the new Judicial 
Code, hut one which will have some In- 
terest to our readers, Is a provision to 
purchase sets and continuations of the 
Federal Reporter for the use of the 
courts and departments of the United 
States and of the Senate and House of 
nepreaentatlves The Attorney General 
Is authorised to dlslrihute these sets and 
digests at each place whore a Circuit 
Court of Appeals or a District Court 1 b 
now or may hereafter regularly be held. 
The clerks of the courts »re to keep 
such reports and digests “for the use of 
the courts and the officials thereof.” This 
measure has been pending before Con- 
gress for several years The original 
bill was introduced at the request of 
some seventy United States Judges It 
received the hearty support of the De- 
partment of Justice, and was recom- 
mended by four successive Attorneys 
General — Knox, Moody, Bonaparte and 
WIckersham It was (lassed by the Sen- 
ate three times, and stood on the House 
calendar of the last Congress with the 
unanimous approval of the Judiciary 
Committee On a suggestion made from 
the floor of the House when (he Judicial 
Code came up for considoratiun, the pro 
vision for the Federal Reporter purchase 
was Incorporated in the Code, where It 
properly belonged. This measure Is (to 
quote the language of .ludgo l,«cke, of 
Key West) "not alone to aid (he judges, 
but Is In the Interest of economy and 
more speedy termination of all classes 
of litigation " It Is an Interesting fact 
that the Government liaa heretofore 
wholly failed to make provision for sup- 
plying these Federal court! with the re 
i)or^ of their own declolona, and has 
depended for over thirty years upon the 
eourtesy of the publisher! Jo aupplvlnr 
the judges with complimentary copies of 
the reports of their opinions.— Wedf 
PubUgMnff Company’s "Docket,’’ 


\ uflumi VATiimD ii t MWM ti. 

Tbas« coiaoms are open to all TIm 

Jiotices are Inserted by spsolA arwfSOUBt 
with the iBventore. Terhs onaMlteatiOB taths 
AdvertMng D^artiaont at m BeOmtrK i 


OARUaNT BANQiat^r. F. kKAvaast, I 
New Tork, N T, The more partintkr put- f 
pose here le to provide a hanger havteg wss- 
psrtinente for holding materlti tat deattaylgg 
or driving awsy mothe and other vwnnlB. The 
Invention contemplatee the addition at a lengi- 
tudinal meuher provided with graduatlona la 
order to adept the devlco tar nee upon gar- 
mente of various ktnda and alaea. 

Bla«trleia DarlMa. ' 

MOUTUPlECIi:.— UiviB AraiKBaeoae, Urook- 
l.vn. N. ■y The particular purpose of the In- 
ventor le to Improve the scoiutlcal action of 
tlM" mootlipU'cc. especially as applied for use 
In connection With telephone trsusmlttcra and 
I he like, and to provide a form of conetnictlaD 
(list effecliinll} prevents chipping or breaking 
iiway of portions of the mauthplcce, the con- 
Mtnietlun thus eomldnlng great uiechanlcal 
Cfflelcncy and etrength. 

Orialoreet to rariMore. 

UAV U.VCK,~J. JtAVbSN, U Hneiir, Minn. 
Tills rack is adapted to be removably aeaocl- 
eled with vehicle (ntuv-s end like etructares, 
and has refi-rence more pardculnriy to the 
coinblnatton with a frame having a. eockrt, or 
a rack adapted to be mminted upon the fnuBc, 
end havlns a sM'urliig member adapted to en- 
ter tlie aoeket and serving to hold the aecurlng 
memlier In place. 

or Uoiiornl ImtersMM. 

AUXIhlARV BUUHtCgnOE.— P. W. Ksuma, 

;U Uathewa Ktreot. Buffalo, N. T. In the ordl- 
naiy horsvahoo, whan It beco n ee worn,' It to ^ 
nt'ceeaary to take the' horte to the blMwmlth ^ 
and waate a' eonaldaratSe amount of -time hi ^ 
order to rcplaco the worn sbooa wttb new oaac * 
An object ln,-thu laventton, therefore,' to ti ^ 
provide e dctsebable oiixlllary etaoc which can f 


«d ler tlw nss «t MskiMoM^'iui aa hM tai ss^ 
eovety of owtalA / 

PHN mBe-iugnir ■ , ‘VWMffiik, ■ .fhwtHi' 

Tsaaa, .The lavaatteo 4<«>|l«ia,t» 'tli^ 
partleslariy to auppUtt^iill^-lNaiimif i>ira 
Btha, ah* the aha to to «riskilte.A nni4ailk|Ma 
and iSsny operated pap !<)«..«* tuih 
BMMWhlp, iq the pea sbywft at the ewcayiM j 
the opMitioa of the ieh ikiwiitf Upm tba nib 


point Is governed enttroly by tho principles at 
rapiUary attraction or cobeMon ; and as tbe 
Ink contained In the pen does not appear on 
tbe outeldn of tbe eawe oxespt immediately 
as It to used, a pen to provided having a tthl- 
fonn and conetotent flow of Ink. 

narAiraiw am* ‘Tteolai, 

I TWlflT Daiu..— E. B. MAtniaa. BeeheMer, 
H. X. Tbto Invcntioo provldea a drill where- 
in tho entttng area to reduced; provides a 
dStn'Wkeeeltt to forme* a central guide for 
ttoyapnatton of the tool ; an* provldeo a con- 
a drlll having a thnated eeatial 
opeMnf tor tho pooMtgo oi«aMla|t oosa fonasd 
In tho motol by tho drlttlig aiptraltoii. 



lie attached and detached In a reniarhably ' 
short epace of time, and which still may l)e : 
si-curely fostened to the hoof, so that It can- ■* 
not be accidentally dlseugnaed. and eo that * 
tho horse cannot kick It off. Tho Inveutlun * 
llliistrnted hcrewllh provides a shoo with a 
resilient body portion having sharpened w«- * 
lalllc projections emtieddcd In the body por 
tlon, adapted to engage the ground to prevent ” 
slipping. 

LINKMAN'S PRT'NINQ lMPUSM£NTo~-C'. 

M. Tavisib, Paris, Ky. Tbto Invention per- I 
tains to prunhig Iraplomcnta that are used in | 
trimming trees and has for tta object to irro- I 
vide an implement especially adapted to the t 
use of lineman in keeping telegraph, tele- I 
phone, eh-ctrlc light and trolley wlrea free J 
from Interference l,> limbs, etc., as welt as In | 
tives generally, havtog novel features at con- 
struction that arc remarkably efficient and 
that afford means for assembling with a aln- 
ale upward tlimst several snull limbs that are 
to be removed and cut aside llmlw smootbly 
and with Htflo effort. 

I'lIOTOOnAPinc PBINTINQ APPARATUS 
-a W OIIAI, Little Falla, N Y. This appa- 
rants Is adapted for uae cither with natural or 
artiflcinl light, and for adjuatment at different 
liicllnatlons, In order to facilitate admisaion 
of light from elllicr source. Tho inventor pro- 
vides a jirlntliig frame proper and a niby-glaas 
liolder, willi nieaiia for operatively eoonectlng 
ihcni so that when ono closes the aliening 
III rough whlcli light la received, the other to 
raised and niieovers tho same. 

I’m'NTKK - 1 p snownas, litcbmond, Mt». 

Tho ohjeet of this Inijirovemcnt to to provide 
a counter espeelnlty dealgned for grocery 
stores, wherein a aeimrate bln or rcociltacio | 
Is pruvidisl for e'tnb elnas of bulk goods, and , 
wherein each bitl Is provided with h dtoplay , 
inmpartment. showing the nature and goallty , 
of the g<Mids In the pnrtleiilar bln. i 

CONCENTIlATOll ,\NO AMALaAHAtOtL— i 
IV. M, Nkbiiit and P„ Plan, Jforoha, Otah. I 
means of this Invention small parttolha Of j 
lltedons metals, for exiraple, "ffour fl«W and i 
"flont quicksilver '■ can b" easily apd i«xpf*<- « 
ttoualy recorcred from the pulp, taWags. sanil, 
or other material as well as metal Ppeft ■■ I 
cuana or float gold. It can he w** h toh- | 
cahtMtor tor different matortoto^ and It adhlll- ,] 


PBOPBUiBR,— F. C. ttoanon, Aootlu, Was*. 
This Inveatlon relatM to propi'llcfa baring te- 
vorsUde blades so that the sbaft, while tam- 
ing oontlnuously fai one dirertlon may b« 
made to drive the vesoel ahead or astern as 
desired Tbe Inveatlon Is an Improvement 
over a oimUar device disclosed In a prior 
patent granted to Mr. Gordon. 

■wllwnyn n«* Thair AeeohnMrlen. 

OAR KENtoKlL— J. p. OnoAOUTT and] 

OaoBog W. Navloo, Jersey City, N. J. The; 
Invention provides a funder more especially 
designed for use on cars of street railways 
and tbe like, and arranged to normally atand 
a dtotance above tho trick, so as not to Inter- 
^ fere with swltcbes and tbe like or become In- 
jured In contact with the track, and to into- 
^ matically move Into a lowermost position 
I when striking a person or other object In Us 
^ laath and safely receive and rktaln the ohjeet, 
thns preventing Injnry to the same. Meana 
provide for protecting tbe fender In the eaa« 

^ of collision. 

VwruUElDK to HaeroBatoB. 

riRH H 0 OX.--JOSBFII J. MuaLhaa, OoM 

- Bock, Ontario, Canada. This Invention refrrs 
I wore particularly to the coabinBtlon with a 

- hook having i barb, of a guard morable into 
a and oat of juxtapoiltlon with the barb of the 
• boito to render tho same Uqgperattve. Tbe ob- 
> Ject of the Invention ehown berewHb to to 
I provide a hook which has a barb ao ttiat when 



forced Into the body the barb tends to prevent 
witfadtnwal of tbe booh, and whli^ to provided 
with a guard normally Inopentive, and mov- 
BMe into a peilUan to render -tIte'Mteb .Inoper- 
ative, to permit the hook to be wlthdMwn, 
which readers easy snd qgtok the rteaevpl at 
the hook from the modtii, wbleh preveMh Im 
jury to- the htwh sod 'uwi»fwto| to t edCerUg, 
and whteh can be appih^ to heohs of dllkr- 
net tyttes wd staee. 


itoo,- has eo«p(M..'thto.#Msb«ak 
mmt to hirHMi*, hiidiytkd^;^ 

It win atoo d* M' 

phyrito. 

tot- The toKtenM IheUMe IjMh tot «tore 
importaok fonM|tw from «lqshMy RaMtefif, 
ttiflenmnekty, on* amri^ttosj ♦ .jkhktoep. «l 
:toMati «a« .toihi toil' to atonfiahll, • Vtoph*. 
There see a hundred , page* pf ao-cstotoato yniwr 
atotable ettbor tor enmdHuMhair'tor en^tolTA 
I purpooes, the rovefto to eitdi lieto mtohi iteto 
' record-rirttogp , .Tha toWro, towsrdM. «•*’ 

I graphs are thto* W»»t eommonly mad', jte*- 


Tmr AMEhHiAR tflAh fiOtot. A Rfltolird 
SVMttfl Im4 FroiThM- tidfM ^ 

N. D. N*rt1i,-U«1A Naw XK 

ApplptiOB A Mil. trOG 867 PP. 
H.*« ll«t. . 

Thto to tho fftat IsMa of a proposed series 
of annual reviews opveHnd progreot to eitsvy 
ffetd of human endmvqr, Tbe most stgnlflehnt 
detolto to poUttea, government, eeunianteal and 
sootol qoeatlona, art, Indoatilea, aclancc, an* 
tho humanittos, have been coltoted and nto- 
clsoly expreased, each dlvialon coming t|ttder 
the attention of an expert. The undSitaklng 
has been tbooghUally planned and tbe engage- 
ment of 10 dtotlnguiHhed a board of sl'tenttota, 
lawyero, and vngtnccis, to say nothing of tho 
standing of the actual iswtributors, apeaka well 
for Ibe accuracy. Interest, and umrntneaa of 
tba new venture teftalle it hue been tmpoaslbte 
to setwmti- American endeavor an* prqgreai 
front that ot tba <world at large, the aelertion 
of material baa always been governed by tbe 
Alnertcan view-point, oo that tbe tliie of the 
work conveya a trui- Irnprosaion of Us attltodo, 
Prom finance, banking, and Insurance, to ptall- 
oaophy, payehology, and religion, all the topics 
Uksly to toneh tba thoughtful American are 
dwelt upon at suffic.ont length to bo Infuriii- 
tog. - New subjects, such as arlatlon, have not 
bcM overlooked or omitted Art, lltctatars, 
and mkalc are treated by writera welt qnallfled 
to handle their tbemiia. An index ot nearly 
two thousand Itesag . toonds oat ths eOclency 
of the service 

The Ppircipuch of Blectmc Wave Telbo- 

RAPRT ANP TgUtrUONX. BjT J. A. 
Flnmlng, MJA,. D.8c., F.R.8. New 
York; Longmaina, Green A Co., 1810. 
8vo.; 000 pp.' Illustrated. Price, 87.60 
net. 

The science ot radlvtelegcapby to silvanclng 
at so rapid a rate that. In sp.tv ot tho bulk 
and tho scopo of thto second edltionv the author 
admits bis failure to niakv It exhaustive. Ornnt- 
iDg the Inevitable incompleteness of any treatise 
on so new and roinpli-x a snbject, we must 
acknowledge thto as a definite contribution to 
tho llteraturu of the ac.'citcc. By restricting 
tho historical narrktlou and the desrrlptten of 
outworn systeina, the author has been able to 
give tbe moat of bta space to modoni appltonees 
and methods, and to the Important iwocesses 
and measurements involved Radlotelegrapliy 
has now reached a stage where further 
acblcvemcDt depends very largely upon exart 
inoasuromente and their accurate application to 
the problems In hand For this reason the 
quantitative aspect of the lubjuct hs* been 
given oxteadnd consSderatten and troatmont 
The final chapter concern* Itaelf with wlirlesa 
telephony. Ita piobtems; the genoratloo and 
control of oeclllatlons ; tranamlltera and' re- 
celvcra; and tbe actatevemente and Impertee- 
Hone of extoting systems, Tbe blbllogiapiiy of 
wlceleat telegraphy to given In an appendix. 
Handbook of Amebioan iNDUNk. Bdlted 
by Frederick Webb Hodge. P»rt S. 
Wubington: Ctoverniaeat Prlutlag 
Office, 1910. 8vo.: 1881 pp.; lltog. 
trflted, 

To the Btudent of ethnology a description 
of tbto standard work will bo unnecessary. For 
the benefit of those others who rosy be Inter- 
*(Ml«d tn the American Indian north ot Mex- 
ito, we may say that tho arrangenwnt of the 
matter to alphabetical, this second and flnal 
IMTt presenting N-Z, Inclnslve. Tfas' Ust of 
eontrlbotoro to an Impressive one. and tbe 
htoger article* are *n slgued. Tribal dlvls- 
hma. prondnont Indlvutoals, tndltloas, atipsr- 
stitloDS, customs, and handiwork nre net torth 
authorttsMveiy. Such articles es "gtoBe- 
worti," "Sculpture and uarving," "ReMgteB." 
'<«hamatts and Prteats," Mid "Bac'rtiloe" are 
Inteiwsting alike to students and to OMnai 
readers A hIbUegrapby to iaetodsd. , 
iNVEN'TORB ANB iNVgNTlORB. NCW YAckt 

Hanry ^blnnon, 41 Want 88rd 
Price, 86 oeato, 

' TWk 1* t thoroughly praettoal WtoCwt 
wWeto ran be road with pirott by 
iMttor who to nortoiBWlBf wHhigtoitot W* 
etetore. ■ G«kl -nw»d,''*dV»to .to'ilvied., wWir 





sponmcjoaBiaN 




■j£fSsHt'»'£i2S^^ 

t«mtttArAM|dikiaiwiflih*wMOT«kiti* *i 


MIM « W., Ml •ratfm. IM V«« 

I ~ > n ti> mil, ,«!»> B., W l»ll|l«», !.«. 

P "" aITeIi 

rnttaMMt Uto MwtaMHtin UiaMmMUtaKla 
mk^aU «k«t T« 1IIV«M «tu Uit Of 
Viam-mmMl Md ntn* oBomO for laooDtun* 
tMrtftM. ’no^j.i«rAm«oo..wutaiiif«oB,u.c. 
jagf^fflpwBjBBMagBaaaBBBgia^ 

Ckiiffiad AdvertisemeiiU 







f^MTPO - 1 Bood IWIKI U. P. Mid itouB tar tMUni 


Mi«OCL.t.ANeOUS. 

WB BXIBOOTB C«lNTKArT8 fcir Hii«elal Ord« 

AIMbMx nlldbl* intiwmatlon ittrra tn rwwd to 
■Kliw orogoT M w In Maul luirii OrMoo, Bnii nlnluv pton^ 
trUMa&iinnad oiid mmiaUf roponod ob Tooios. 
i)ouOodVfl^<wl*t OoniBianK Mlaloa tkiBtaMr. 


CBmrbBTB iiin n ni nwaiioturan in nii iinn pop- 
pltpii M (lion notlM *1 BwKraK roMi Bmall %n<t 
•pooldl liKti eoiBpntd to <.rd«r u TMlom priom m 
llantn (bonid oOlolu«d in (dytuac. , Addnu 
Muun * ua. Uu Oopannout B«x tn, Na« \ urk 

_ i? ^3^ IR Y CO L U M N _ 

RBAU THIH ('OLUMN OAHBlrUU.V.- Von win anil 


iMBlrr Jl«. KMd. -Wantad • ((OAll apaoldUy of 

^^£sjrit!SU!^r^ 


JM 4 tt.>-W«ma 4 . adifawi M i L «C aadlwn 

MMf ,-Wwitwi, 10 wtr* Vwmtim 


A FUntiBff in Ckm on • Onirwl 
of Oenento 

(OmMiHMil /row iMHw JWf.) 
bright sky or o abeot ot lunltt water. Th« 
painted aurfUes reflact only a amall por- 
tion of the light they reoelve, and in or- 
der to produce the effect of brightneaa, 
it ia neoeeaary to tone down and aubdue 
the darker parta of the picture. In tbia 
reapect the artlat who painU with glaaa 
upon a oanvaa of cement haa a diatinrt 
advantage. The light reflected by the 
glaaa ia relatively ao much greater that 
the QOlora of the darker portlone may 
be reproduced in their natural tone. i 
The beauty of the curtain cannot ade- 
quately be abown In the accompanying t 
half-tone reproduction. Aa varloua t 
Ughta are played over the acene the aky 
changee from a deep blue to a purple i 
2 tone, while the aidea of the mountalna i 
are reeplendent with ccdora that are to be 
found only in the clear dry atmoapbere 
u of the weat, while the water at the foot 
^ of the mountaina undergoea remarkable ‘ 
changea from blue to bright green, and 

* then to a deep purple. ' 

* The theater In which thta curtain ia to 
be placed ie being built of white marble. 

a- It will cover an area of five acrea and 
*” will coat over $8,000,000 In gold. A pteaa- 
S ing feature of ita deaign ia the uae of 
parabolic curvea in place of the plain 
^ arch or the triangle of the pnrely olwlc. 

t The Heareiw in May 

(OanHntted frtm pane Ui.) 
the month, when he rlfea about 8:45 
A. M., and can be aeen before eunrlae. 

Venue ia evening afar in Tanrua and 
Gemini. Bhe la about 26 deg. north of 
- the equator, and conaeqoentty reraalna tn 
eight till an unuaiially late hour—ahout 
‘ 10 P. M. on the let and 10:30 on the Slat 
She la bright enough to eaat a very con- 
aplcuoua ahadow when her light ia ad- 
SR mltted through a window to a white wall 
S; oppoalte, TeleacopIcAlly, ahe appear* like 
the Moon above three-quartera full, but, 
aa alwaya, ahowa no deflnlte markinga. 
Mara ia morning atar in Aquarlua and 
Sf Placea. rlalng about 2 A. M. near the 
Jf middle of the month. Jupiter la In Ubra 
*> Jiiat iiaat oppoaltlon, and ia a aplendld 
. obfect all night long, 
lit From 2:24 to 2 '28 A M., and also 
from 3;06 to 4:18, Jupiter appeara to 
to have but one aatelllte, the fourth. The 
Jl; flrat aatelllte la behind the planet, the 
>'• second In front of It, while, the third la 
at flrat behind the planet and later In 
ita abadOw. Thta aucceaaion of phenom- 
ena will be of great Intereat to obaervera 
M who have even email teleacopoa at their 
dlapoaal. Saturn ia morning atar in 
> Ariea, too cloae to the Sun to be aeen 
m till the end of the month, when he rlaea 
at about 3-30 A M On the morning of 
— the 28th he ia In conjunction with Mer- 
"j| cury at a distance of 1% deg. 

Uranua la in Capricornua, and cornea 
to the meridian about 4-30 A. M In the 
U middle of the month. Neptune la even- 
y. Ing star In Gemini On the 29th he 'a 
'*• In conjunction with Venue, but nearly 
^ 3 deg. south of her 
7t The Moon ia In her first quarter at 
(I: 8 A. M. on the 6th, full at 1 A. M. on 
the 13th, in her last quarter at 4 A M. 

!m on the 21st, and new at 1 A. M. on the 
28th. She la nearest ua on the 28tb. and 
r" reraoteat on the 16tb. In her courao 
»5 around the beavena she passes near 
" Venus on the let, Neptune on the 3rd. 
e* Jupiter on the 11th, Uranus on the 18th, 
Mara on the 22nd, and Neptune and 
Venua again on the 30th. 
in. Princeton Untvenilty Observatory • 

^ Tlie Liffht of tiw Glow-wonn 

gjj /^F late the French entomologlate have 
Ml V-/ given much study to the glow-worm, 
particularly with reference to the source 
*** and nature of its light, 
gj It ia found that both male and female 
are luminous, although In the former the 
ijlf light la much feebler. Bven the eggs and 
larvm are faintly lumlnoua The light 
'** la produced on the last thm Mgmenta 
IN of the abdomen. 

" It may perhaps be worth pointing out 
that the glow-worm (a not a worm, but 
^ an lna*ct belonging to the grMt order ta 
IJB heetlea, the Coleoptera. The miatakea 
namo arlMS, no doubt, fram the tact that 

* the (eotele to gruWtt* to town, without 
iw «|thw wtogt or elytra, and w oiBgulariy 
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Eyeiyman’s Car 


TJ)e Brash 
Raryaboat 


$450 


1 make it an ideal car for it 
7%ese are Us simplicity and 
its aPsolule dependaitMy. 

These qualities have been 

demonstrated publicly agatnand 
again. 

It is so simple a child can run 
it— so dependable »/ is a perfect 


A WOMAN who drives an 
^ automobile wants a car 
that does not get out of order. 
She wants no complicated 
mechanism to worry her. She 
wants a motor which she can 
crank easily. She wants to 
drive with as little recourse as 
possible to gear shifts, levers, 
foot pedals, and other necessa’ 
ry complications of most cars. 

She cannot get these qualities 
in any big car or in fact in any 
but one car. The complexity 
of the big car mechanism is 
duplicated in every small car 
except the Brush, which is 
totally different — the perfec- 
tion of an original idea in 
motor car construction. 


TN the 1910 Munsey Tour 
the Brush proved it could 
do anything any big car could 
do except travel at excessive 
speed. 

In the hands of thousands of 
owners it has proven itself , 
equal to meeting daily de- 
mands made i^on it without 
mechanical difficulties of any 
sort at a minimum of expense. 

When 9-year-old Louii 
Abernatlw drove it from New 
York to Oklahoma after three 
lessons, he proved that a child 
could handle it. It’s a smart 
looking car, easily handled, 
and takes one quickly ana 
economically from place to 
place without need to depend 
on usual means of transpor- 
tation. 



It will fit your individual needs. Let us tell you h 
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DETROIT, MICH 


MR. HANDY-MAN’S WORK-BENCH 

PARKERS PRESSED METAL CLAMP 

RepUcei the andqualed, cumberiome, wood cUnp. For mocluuiKi, nw- 
cliHiiiM, wood-worken. Mide in m , 3 m., 3 i^ in. sita. Pneea 25 c, 


’SmM Safety’*' 
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The "5uian” OB (ocoont of ia 
awohuuc«l fuporkinly (o- . 


Ovm a Good Saw 

A poor one is not “good enough” for anybody- 
You vvant a saw that cuts quick and true and 
holds iu sharp teeth edges — a 

Slmonds Saw 

(iWwnuKA^ mitnCi) 

it's iiliHle of tough, luid Siinund'i Steel, rolled nnd 
tem|>ered by us rapccMlIv so the teeth will hold their 
(hup, quirk-cutting points ugjiiiKt h.<rd uiiigc. 
||B Ncufy 80 yeus’ experience' in behind every 
Siniundt Saw and our guaraiil> 

Wrflw for ••Tka Cenpantor't Caida Book"— 
FBEE—ond horn koto to car* for a saw. 

■f SIMONUSMFG.CO..nt(U.m,Mw. * 





(IMW) H. S, Mka: A tbU A tuntiif Ml. imOmm , «iM 

rtfl« i«u bavlai ft wtecltr «* « MM pw 1*“*^ ^ 

hour, ftnft ftsu « rtfl«. on mr plftMom ftf ft >•/ “ My *»rft 
trmla ftftpiU* of Mm. .pMtf. te opfMMlto fflwe- to kftoft 

thm of mottoB of tnln (pMmmlac th« tMt« •• Mko ttU rolto^ ^ MM MH 
■twto from a glrM Un. and Cftpablo of attain- »tomlr* ft S-kllow«l* ftotft to Mot ftO MjM- 
int tt« aptod of «0 MM per hottr Mtantly ftt M** •>* the fttmoap^ !!*■ wUl M ft 10 ^. 
the iDitant rartridf. la flwd) win appMr to 

drop to tbo cMnnd IMM Ito ortftlnal poattloft ^*>6. 18 28, 16^ MU. Mpft, ^ ft AtotolnUo 
In rUo before flrimr< B Mya It win ftp from 

----- wiu aenfl thoaa papeca let ten oeatn aftob. 
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SHE BESTLIGHi 



EverReady 

Safely Razor 

^hf/> >:} Bi(Kiv^ 



INDIAN wnvnNOCoMrAmr 

Kiat MatMal ftMk BitOdina. CladanaH. Ohio 
la Wllltem Street Nmv York Cltr 
W. T. Pullw A Co.. Sea Flan^. CiL. AaaM 
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face, and will s* ft* to the ordinary way. If 
the gno platform la moving In the opponito 
diroetlon from that la which the ball la dla< 
charged, the ball will amm to move with ft ve- 1 
lodty eonal to the dUterenee of the motion of 
the gaa and the ball. If thma two motlona ate 
eqaal and opposite to direction the hall wtu 
nto aeem to have any motloa an viewed from 
the oarth at that point. Tbia qoeatlon eomee 
op every little while, and we anewer It la 
print once In a white for the beneBt of thoee 
to whom It may be new. It alwaya provokea 
dlacnarioa, bat a reference to a text book of 
phyelca woald eettle most of the qneetloae 
which arise, it la not necesMry to suppose a 
car and a rifle. The tossing of a ball from • 
moving cart can be just as easily managed, 
without ft high velocity, and the effect notsd by 
a person standing by the side of the road. 

(lUdO) F. S. 0. ftska: A HtUe after 
• o'clock P. U. on Ifsrch Sad and 8rd I ob- 
served ft somewhat pecnllar phenomenon, and 
aommented upon the eame with eeveral frleoda. 
Althongfa the moon wai only thinly crescent, 
whole tpberical ontllnc wne dttlte visible. 

Bhonld like very mnrb to eee an aeconnt 
hich would give ft sdentlflc explanation of 
thie phenomenon, which I do not remember 
to have seen before. How Is the optical 
Illusion to bo txplalned that the bright cret- 
aids of the moon appeared to bulge 
ellghtly to tbe elreumfereneet At least that 
the ftppMrance to my eye. A. The phe- 
noa to which you call onr attention Is 
1 "Mrtb shine," and “the old moon In 
MW moon'e arme.” It may tw seen tor a 
few days after now moon Moh month. It Is 
caused by the Ugbt which U reflected back 
toward the son from tho Mrth. This light 
strikss tbe moon, and tltomtoates the dark 
of tbe moon to mch a degree that It la 
Uy vlelble. When the moon geu older, 
the amount of light sent to tho earth la ao 
great that the dark part of the -ntoen Is not 
vlithle. Ton will And the matter explained 
In the aatronomlfs (aee Todd'a “KM Am 
tronomy," page 92S) which we aend for P1.SO 
poatpalA 'Hm apparent dletoriloa of the edge 
of tbe moon would eeem to be due to n defect 
In the eye of tho obaerver ; perhapa the aye Is 
approaching age, or Is somewhat astigmatic. 
We canaot tell from the awre atatement of tbe 
fact. It U the case with the writer now, bat 
wsi not ao formerly, before he tonnd It necee- 
asry to wear glaaeee. A youthful eye or a nor- 
mal eye doea not aee It to that way. 

(U441) R. A. C. ukii; If therft b« a 
atatlonary engine In any plant standing attU 
for icveral hoars, and It be a ISO herae-powev 
high-speed. 800 revolutions per mlnnto, and 
the exhauat pipe 0 Inches In diameter extend- 
ing down fnra tbe cylinder beneath the floor, 
then tnratng with an L, extending 10 toet 
then rising with an L 2 feet, then turalag 
With another ti Into a presanre beater, teen 
atralgbt out through tho heater to toe open 
with a rise of 20 feet Now U tho drain to 
the exhaust pipe becouMs atoppad up, and tba 
exhaust pipe beneath tbe floor hecomeo filled 
with water at a temperatasa e( about 85 dag. 
V., on starting the engine What would be tbe 
rwuUT A. Nine i-banees out of ten, the en- 
gine would start up, labor hoavUy, until the 
water was blown out of tho exbanst pipe, and 
then run as nsusl. There is a ohftace tout the' 
cold water might condeuee tbe stoaia to ‘tte 
eytiuder suddenly, rush back Into the cylteder, 
and wreck the engine ; and fto anglaear la f am 
ttfled in aurtlng an engtoa with atioh ah «m 
hanat pipe as you describe until he haft 4totos4 
out the water, even though he might hate doM 
ao many times erlthent aeoMmit 

(12442) J. y. D. ftgkft; Wfaftt wr* 
main things or parts neecsmry to malm ft trite- 
less sutlon capable of aeud^ tetoteftaft lM 
hundred miles or over? How oonlf ft ItO-teW 
otrenit be need for wlrolees tri|iSi»lBil»ift*i. A 
As prlndpat apparttoa for a tiMamWtto^ ftte- 
tlou of tho wlreleie tehwrftpb to'ft^pmhlMpr ^ 
evrreat, a trunaformer, eoadeftaga, ftiuitltotofl 
halto. hay, aurlto^ftertal, wMi ««ll NfflteD 
WnsM- dm tlia Mcetttoff uat ftW taMMAi 
to dd^Bdft to too ft»ate> ftft ta rilto ito ft datothyt 


of grnvlta- 

Although tha writor may not kava to- ) 
tended that tofa should ha token tltetelly, H to 
tact tost mMt peoifla thtah ol 
hatag ft teiy etnmff tores. Tpla 
Is eertfttniy not the cftie as la ahoWft by tba 
following lUttstMtom fteat CaaHtodfn 
Book of Aatmnemy.*’ “Btohorato Mparimeaito 
which have been made tp daterMaa tho ament 
of tola tone show that to Is suipriatogto amall. 
for la tho enaa of two bttUets whoaa maaa pt 
one gramma each la tuppoaed to bo oeueantrfttad 
Into an iadeitelteiy amall apace, gravity would > 
have to operate benveon them coBtlasoualy for 
more tbaa forty mtontoa la ordar to poll thorn 
together, altoongh they were Sapotetod by only < 
one centimeter to start with, and ftothtog sate 
their own Inertlft oppoued their movemanta.” 
From tola it may raftdily be aaOa that eoub 
pared with aleetro-m«gnetle or with mout 
chemtofti tonea, giavltattoa dwtodM Into to* 
stgatflcftnea. A From your point of vtow. It to 
entirely Bnniii easily to dtoimta whitbot gravt- 
mtloa la a “tremendons" or a “aupslslagly 
amall" torM. Wo have aeen an nvnianobe of 
lee, toouannido of tofta. fall 8,000 feat and we 
hove been over many a trail of rock or snow 
avalaacbeo In oar Great Weit, Wheio freca and 
earth were swept away cMn for long dlstancM 
and ower laige apoeet. We mid tnmeodona 
torco. *nd do not now retract tbe atatement 
Nor doea tots eeem to dlmllow any purt of 
I what Mr. Comstock Bays about the mlnote 
effect of gravitation batwaan two amall balls. 

I Tho mighty earth caa make toe bnllet or a 
boulder move with eawnDons speed and mighty 
tores. The force between two may bo na amall 
as between two bollem, and prodnee as alow 
and alight a dlaplacemeot. It to not fair to 
comrpore ft magnetic force of one degree with a 
gravitational force of aeother degree. No 
eUetro-magnet in esietence oonld lift toa atouoa 
of au nvalaucbo back agala to tbe pisee from 
which they started. Au eleotrmmftgnet of a 
cerUIn power caa exactly balauee toe same 
amount of gravltatioaal force. There aesma to 
be no rMBOD for toeoe two Made of force 
qwrreling with each other. It nil depends ou 
how cue looka at tbe nmtUr. 

(12444) 8. L. aaks; I Iiftte road with 
much bitercet an article on ftotor BadWtlou in 
your laane of January 21at. This has nlnays 
been an totereetlng subject to me, aud especially 
the conalderatlon of how the sun heat might be 
nttUsed In tbe beating of the home. Can you 
give me an Idea If suythlug has yat been ma<te, 
and Is now on the market, that can he bought 
at a reasonable price tbst would fnnlsh bmt - 
tor the time tbe entt eblaea, and that could bo | 
uaed aa a aupplemant to tho grttoary dOBMatle 
beating plant. If known to you, ktodly give 
m toe names of any makero whs ftM makteg 
along this ime, so 1 may ba ahia to com- . 
municate with them. A. ArilcM dtoenaalng toe { 
power to be obtained from tot iMi of toe sun ^ 
appeared both In tbe BCiaimyK! Awanoax and 
tbe ftuppMMsuxr of Jaauftry 2tot aad Fsbraary 
4tA Iftll. neat giva you a good NM of what 
is at preaeut'known on the auhleot. There Js 
an effeetite atoftat pump ru by too sWa beat 
at toa ottrieh dam, Paasdaus, CaltfoniU, 
Which has ba«B oporating tor « number of 
years. In Ftftftea also machtBM of tola sort 
have been made, but we do nbt kaow any Arm 
ftt proaont angftged la aueh manfttootere. The 
letter from Mr. Bbutaan In tbe ioryumuora 
tor February 4to conutaa the statemaut topt 
such machlnary will ha made btfote long la 
this cenntte. 

(U446) F, A aftkft: mudb 

lighter tbaa sir la aataral gp* ftt tea tovtlf 
I HOW mncb tlghtar at ton thousand to«t ftlll- 
itudet If It wna aabfectod to a MHftM «( say 
so pounds per Ineh), wbftt wMtW M tbft aOeptl 
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found In tbt bwtto ordar. Th« 
Mexionn drnfllw (Pyropboru), tor «• 
ampio, are beeUetu Some ot tbam (Ire 
out auffldant llfbt to read 1^. Waterton 
aomettidea need tbem In tttia wajT to 
Write up hie diary when wanderlnc in 
the South American (oreata. 

In adult life the glow-worm la a i _ 
tartan, deeding on tender leavea ot ptanta, 
but while a grub it la camlroroua, feed- 
ing on analla and alugi. The light of the 
glow-worm and llrefllea haa been called 
phoapboreacent and attributed to phoa- 
phoma. Jonaaet de Belleame haa atated 
hlB oonTictlon that It la phoaphoretted 
hydrogen gaa atored up In the cellular | 
tteauea and in communication with the 
nerrona and reaplratory syatema. 

mhr , however, Unde that phoaphorua 
doea not enter Into the eompoaltlon ofj 
the lumlnoua auhatanoe of the glow-worm. 
Under the microaoope it la aeen to be a 
aort of white plaater covering the opl- 
darmia and full ot branching tubea. 
Tbeae, according to the authority men- 
tioned, aupply the plaater with oxygen 
and ao render It lumlnoua. Thua the 
light la cauaed by the oxidation ot aome- 
thing the nature of which the ni^urallat 
' la not yet been able to determine. 

According to Fabre’a oheervatlon the 
light la cauaed by the aupply of oxygen 
that la under the control of the anlmara 
i breathing apparatua. Thua the glow-| 
worm can atart, Increaae or extingulah 
the light at will. It haa often. Indeed, 
been obaerved to dlmlniah or extingulah 
tin light when approached. Qtlbert White 
haa an intereating note on thla point. Ob- 1 
nerving two that had been brought Into 
a garden, he found that they put out 
their lampa between 11 and 12 and 
ahone no more for the reat of the night. 
It would appear, then, that whatever the | 
nature of the lumlnoua aubatance, thla la ] 
active only when aupplied with oxygen 
by the animal. 

However produeed. It la aald that the| 
light of the firefly and glow-worm la the; 
moat economical known. Economical, 
that la. In the aenee that the greater parti 
of the energy expended In producing it 
really appeara ao light In the very beat] 
artlAclal nyhtem of Hating yet Invented 
only a amall percentage of the energy ex-| 
pended on Ita production la turned Into 
light the reat appearing aa heat and 
other InVlaible vibrations. 

PboilslIuitLikeCold 

C LIMATE affeota the Inhabitants of I 
the sea Just as It does those of the 
land. Aa Arctic land-plants cannot flour- 
ish at tbs euoator, so In the Arctic and 
Antarctic oceans marine plants are found 
that are unable to survive in warm 
water. 

Among the moat remarkable ot these] 
cold-water plants are the temlMrlocew, a| 
kind of sea-weed, which sometimes at- 
tain a gigantic else, exceeding In length 
the longest climbing-plants of the trop-| 
ical forests, and developing huge stems 
like the trunks of trees. 

Investigation haa shown that these 
plants flourish in the coldest waters of] 
the polar seas, and that they nSver ad- 
vance farther from their frigid homes 
than to the limits of “summer tempera-] 
ture” In the ocean. The gonial warmth 
destroys tbem, fust as a polar blast 
shiivaia the flowera ot a tropical garden. 


A long our PaolUc coast there la gen- 
erally found a "platform,’’ about ten 
miles broad, sloping away from the 
shm until It reaches a depth of one hun- 
dred tethoma, then dropping rapidly. 

The edge ot thla platform. It is averred. 
Is broken by tweuty-eerven aubmerged 
valleys, some of which are in line with 
rivers entering the sea. But at least two 
~ them have mountains as the ahore 
^jOBlte their heads. One of these, 
called King Peak Cbasm, has been the 
of a shipwreck under .peemisr ' 
„__juiees. The ship ISM «n the r» 
coast and was loot In fonl BSMoer. -when 
Bta yocks >ootlM not be sSSp;..; « Is be-] 
I that the AMued vsiW unkso#- 
BHiowsd the line of thO'wdl»M«od 


ka was .at A Mil tmiMMo fl 


Italian Aviatsr Killed.-Whlle attempt- 
ing a flight over the Seine at Puteaux, 
near Parle, on March 18th, M. Cel. an 
Italian pilot of a Bidriot monoplane, lost 
control of hie machine end was dashed to 
the ground from a bel^t of 2,000 feet. 
He wae terribly Injured and died a few 
boura later. 

Another Attempt to Fly firom Nke to ] 
CoreieB.— The first stage of the proposed 
race from France to Algtere, 1. e.. Nice 
to Corsica, was attempted on April 21st 
by the Marquis Vllleneuve on hie Bldrlot] 
monoplane. He started at 0 A. M. on 
this lS6-mlle flight, but turned back on 
account ot fog. The death of Cecil 
Grace and the marvelous eaoape of Lieut. 
Bague when attempting the same flight 
aome weeks ago would make It aeem that 
the Marqula uaed excellent Judgment In 
awaiting better weather conditions. 

Ffafit Flight of New Zeppdin Air^p. 
—The first of the three new Zeppelins, 
which are to be uaed for passenger car- 
rying thla summer In Germany, made 
Its Initial flight at Frledrlchahafen on 
the 80th ultimo. The new airship is 
eomewhat larger than the "Deutschland,’’ 
which. It will be remembered, was demol- 
ished by falling Into the Teutoborg 
forest last June. A new metal la em- 
ployed In place of aluminium for the 
framework of the new dirigible, and it le 
claimed that a considerable weight will 
be saved besides the obtaining of a 
atlfler frame. 

Untimely End of s Pansvsl. Airship 
raght.— At 4:80 A. M. on Friday of last] 
week the new Paraeval airship left Char- 
iottenbnrg, near Berlin, with 10 pae- 
sengers who hoped to be landed at Am- 
aterdam, Holland, In due course. Near 
Hanover, after 140 miles the 200-mlIe 
Journey bad been travereed, the airship 
ran foul of a tree. She finally broke 
away frem this Impromptu mooring and 
came to earth In some bog land nearby. 
The passengera eaoaped unhurt, while the 
airship envelope was deflated and the en- 
tire craft was returned to Berlin by rail. 
When contraated with the numerous suc-j 
eessful aeroplane fllghte across country 
with paseengere It would seem that a 
surer way to have transported the 10 
passengers would have been to have used 
live aeroplanes, the cost of which would 
have been Ineignlflcant compared to that 
of the dirigible. 

Tertiag the Hoten of Bkoeker’s Air- 
ishlp. — ^Tbe shop testa of the motors to be 
Installed In Brucker’a trane-Atlantic air- 
ship were recently made. ’The engines 
here not come up to expectations, one of 
them being rejected for good. Since It 
la Intended to prevent, at any price, a 
repetition of the Wellman experiences 
and to start only If the motors are In fit 
condition, Brucker baa decided to poet- 
PCDS hie trip until next November If 
oaary, several months will be de- 
voted to experimenting. The gas bag 
■eems to have been very aatlsfectorlly 
end aubetantlally mada November has 
been aeiected for the date of the start 
because the hurricane season of tbe 
tropics lasts from June until Novemhe. 
The delay la perhaps not unwelcome, 
since It offers the advantage of testing 
the alrefalp this summer and of training 
the crew. 

Military Aviathm in Ftaaea.— in France 
the military developmenta grow apace. 
Already the army baa over fifty machines 
ot the approved patterna, and not many 
fawer than 100 akllled military alr-plljta. 
Moreover tbe Ministry of War haa offered 
a prise for competition among aeroplane 
oonetructora thla year. The Army Geo- 
graphical Department has drawn up thoi 
first of a aeriee of maps for tbe use of 
flying men. Printed boldly in six oolore, 
it corresponda with what an airman 
ot the earth from a height of 600 feet. 
The roads ere white, while woods and for- 
asti are splashaa of green. The upe and 
downs of the country are shown by means 
of ehadlng light tor a gentle rise, heavy 
iftr.A'higll hill. Towns and vUlagce stand 
I eat clearly in rad. Wtndmllta, ohuMb 
towers, factory chlmneya, telegraph wlrea, 
even tali tootated tnea are Indicated. 
Bpota where It is dangerous to land ba- 
eaaat of utMven ground, hop-poles, vino- 
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If you want a complete text book 
SoUm and the art of S<rfd- 
erins, giving practical. Working 
ledpei ei^ (onnulc which can be 
toed by metallurgist, tbe goUnnith, 
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How Manufacturers 
Can Increase Their 

BUSINESS 

Read CarefuOy. Every Week, the 

CkfiiReS AilFertiaiii( Gthuui 
SciENTinc American 

Soma week you wiB be likely to 
find an tnqutnr for aomethi^ that 
you or deal ». A 

prompt lei^y nay briaf an order. 

WATCH IT CAREFULLY 


Eleetrle Ptat^HwB^LMl Tanr.-X* 
la eatimated that no teti than WMOI 
alaotrle flatlroaa were aOld tn tlw Unltoa 
8U.tea and Canada taut yam-, aky* tte 
RXeetHofll World. There are more Oun 
10,000,000 homea within «entiw]>etatloe 
territory, of which fewer than >,000,000 
have electric aerrloe; «onae<[iuintly the 
eatimated aalei laat year ayprexbnata 
one Iron to every eight honaa. A tUi o egh 
the electric Iron waa on tha market 
almoat flftean yearn aco, Ita fenaral aae 
datea back only a few yean. Other elec- 
tric appUancea have a ehnllar hlatory of 
long neglect, followed by rapid Introdao* 
tlon. 

Lifrhd at a Barrier io Bda.— Some 

time ago the TMmiah government began, 
under the direction at tta biological eta- 
tton at Copenhagen, an Intereatlng effort 
to aid the llaherraen of the Baltic by pre- 
venting tho migration of eele from that 
eea Into the ocean. The meana employed 
la a "barrier of light,” formed by placing 
fifty electric lamps along a submerged 
cable between the Island of Fano and 
the coast of Funen. The effectlvenese 
of such a barrier depends upon the fact 
that the eels migrate only during the 
dark hours. Accordingly, as soon as 
darkness begins, In the season of migra- 
tion, the lamps are Illuminated, and thus 
a wall of light la Interpoaed from which 
the eels recoil A similar principle la 
said to have been employed from time Im- 
memorial by fishermen on certain parts 
of the coast of Italy. 

Wireleas Telegraphy on SUpe.— The 
Department of Commerce and Labor is 
now calling the attention of oollectors 
of customs In our various ports to the 
Wireless Ship Act of June 24, IPIO, which 
reads as follows: "Be It enacted by the 
Senate and House of Representatives of 
the United States of America, in Con- 
gress assembled, that from and after the 
first day of July, nineteen hundred and 
eleven, it shall be unlawful for any 
ocean-going steamer of the United States, 
or of any foreign country, carrying pas- 
sengers and carrying fifty or more pe^ 
sons, Including passengers and crew, to 
leave or attempt to leave any port of 
the United States unless such steamer 
shall bo equipped with an efficient ap- 
paratus for radio-communication, In good 
working order. In charge of a person 
skilled In the use of such apparatus, | 
which apparatus shall be capable of; 
transmitting and receiving meseages over! 
a distance of at least one hundred miles, 
algM or day; provldad, that the pro- 
visions of this act shall not apply to 
steamers plying only between ports less! 
than two hundred miles apart." j 

A New Use lor Bsfcellt&— It will prob- 
ably be a long time before the many* uses 
tor which Dr. Baekeland's phenol formal- 
dehyde compound Is adapted are ex- 
hausted. The latest application to which 
this product has been put Is the con- 
struction of the dielectric and Insulators 
of the so-called electric "Influence ma- 
chine.” These parts have hitherto been 
made chiefly of glass or hard rubber, 
but the former has the disadvantage of 
being fragile, while the latter soon suf- 
fers changes under the electric and 
chemical Influences to which It Is ex- 
posed, and becomes unfit for use. It has 
been proposed to use celluloid plates, as 
these are found to be very effective. Un- 
fortunately they lack rigidity and are 
dangerous owing to their inflammability. 
It is therefore a very material gain to 
find that tmkelite la not only itself em- 
inently adapted for this use, hut can 
moreover be used to Impregnate other 
substances, such as paper or pasteboard, 
thereby converting them into excellent 
dielectrics. It has been found that a 
machine made with such material will 
give an effect almoet twice as gr^at aa a 
machine of the same dimensions con- 
structed with glass plates. The material 
for the disks may either he first sub- 
jected to the impregnating procaaa, and 
then cut Into dlska, or, which Is bettor, 
the dlska are first cut to shape and than 
treated In the usual maiiMr. that 4 k 
say, steeped In the Ugs^i. ntiiiitsslBnilas 
product technically tegBia#i tha A> «a|h 
stance, whereupon the tisiltsit Qa4grI^% 
baked tn the bakellaer «nUl. oemplatglF 
converted Into the solid, Jliltam.. Tbop 
parte of the aaehiae. wBielt 
ehaplng h» melded la «h»«|uaam> 

touary for tnititeBt’gl 


through the Alpfl 1 b.:% 

aiM. The French eontyantom 
four and a half yean tthm tha woiKh.: 
When the tunnel la In WOMtlwr 
win have coat about fittem ti0im 
dollars. 

Hsamw tmmA BNilrMMMaa.^Tlie 

elactrtfieatlon at the Hooeac Tuanol, 
the New York. New Haven and Hartford 
Railway, la being piuabed forward with 
energy. The tnnnei. 4^ miles long, waa 
built In 187C. (gieratad at first with eoal- 
bumlng loQonotIves, these were 
placed by oil bumera. and their place le 
now to be taken by alternating current 
motors taking 11,000-volt current from 
the line. 

The TaUest of Tall BaUdlnva-'TlM 
Singer tower, with Its height of 412 teet, 
and the Metropoittan tower, lust TOO feet 
tn height, are to be eeMpaed by the Wool 
worth Building, now under oonstruottoa 
at Broadway and Barclay Street, this 
city, whose flnlal will be 750 feet above 
the street level There will be tiilrty 
atorles In the main building, above which 
a tower 85 teet square will rise for 
another 25 storlea. 

SapsAcat In Loeonotlvea.— In 
cent Issue of the Stemnt ladicator. Prof. 
Wood states that a small amount of 
superheat In the high pressure cylinder 
of a locomotive is of little sdvantage, 
but when the pressure drop Is large be- 
tween cylinders, a proportionate gain la 
made by using considerable superheat 
In the low-pressure cylinder. He finds 
that superheating to 100 degrees or more 
for the low-pressure cylinder has theo- 
retically much to recommend It. 

Uft4>ridgn of Umunal Tyi>c.-There 
has Just been completed across the WIUk 
mette River at Portland. Oregon, a bridCe 
with a drawapan which Is the heaviest 
span of the dlrect-Ilft type that'has been 
hitherto built. The drawspan Is 846 feet 
long, and weighs about 886 tons. The 
total lift Is 110 feet, and this provides a 
clearance of 140 feet at mean low water. 
The lifting Is effected by motors with 
cable connections throUgh the ends of 
the span to the tower, and a system of 
concrete counterweights. 

Tbe liorgest Airship, — The huge air- 
ship which Is building for the British 
navy at Vickers’ Sons and Maxim, will 
be the largest airship yet constmoted 
the overall length being 400 feet. It Is 
of the rigid type, the framework being 
built of an alloy of aluminium known 
as duralumin, which has a strength and 
hardness equal to mild steel The ship 
will have two gondolas. In the first of 
which will be a saotor driving two pro- 
pellers. and in the second a motor drlv^ 
Ing a single propeller. The engine power 
and speed have not been yet announced. 

The “Puritan” Experiasat.— Official 
counte of the "Puritan” experiment, when 
200 pounds of sxplodlve gelatine was de- 
tonated against the turret armor and 
against the belt armor, etate that the 
plate of the turret armor was 
and considerably dished, sad many deep 
cracks, some of which probably extend 
through the plate, were opened. Also the 
seams between this and adjoining plates 
I were bpened up. The turret 
vitally damaged. The charge 
armor belt buckled the plate, swinging 
the ends of the plate outward and open 
Ing the seams. The lower edge of tha 
plate was buckled outward, starting 
bad leak on the longltufilnal seam below 
water. 

Unoanal Belnfireed Coaoreto Arah 
BrUva— T'here baa recently been oott- 
pleted sear Olnolnnatl, a bridge with tVo 
reinforced oenorete arehed riba, wtalffil 
stand above the roadway', and whoae end 
thrust Is taksa care at by steel members 
I laid In the oonereto of 4^ Boor and tied 
in Very tboroagUy adOi IOm oM rein 
forcement at tha oilds 0 fhf («bs. Tho 
SOer of the brldga axM^raded trm 
the ribs by baamk iWbaSmod 
ffifiRq, the lower OMlto |h« fitoet NdS 
ilMddS tbs kangemf.lftoB ImoImA a»wMd 
^ rib tntoforeelMal'Bi^ Bqir 

Ms 'bslow. The^aas^'(4«,s^4hs flnfsM 
-•sf«go is '.sinpM M ' 


fJSSSt'^ I 


at all t helgiiM j auto- 
iMiK st awitly pmaMi iftwonliMt 
^(ewfeo&te. To rdfievo strain 
OB aatvBS and tsiados is warping 

or down, Imsqgr^Vvwtan Iim 
palmed devkea wkidl, At M 
opmian, would balsaco a rnsirnM 
a rtnm ali ca B y . Ja ibo May mid- 
moalh amt^ yoa ivS find the 
principai autooialic itablilir devices 
pataBled in this countnr, cofiected 
and explained by Mr. Ciovtf 
Cleveland Loening. end tbeir me- 
dmicH BWOM or (allacies set forth. 

A fnt oouan to the aetoOkaft: 
slabiE^ tinW is die man who 
plucks, as k weretfAyiag aaehine 
out «( hie men 
insBodiina af- 
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AvMtioB B • proloiaiiiaiii topic in dn 
mud of dte puitlic, and u npKlly bocom. 
oi the gieateit ga*li oi dev<lap> 


iw^y. other in a very “ popular " and 
oora or l«H iacomplete maaoar, or in an 
atmotphero oi maUiematical thaory that 
often ol little 


value to aviatert thanuelvee. 

Then ill coaaK|wmtly, a wide demand 
for a practical h^ on the wbieet— a 
book traattng of the theory only in ib 
ditoct niatiaa to actual neroplane d*^ 
aod comploaly eetting forth a^ docuiting 
the pteniili^ practiGet in the conetructioQ 
and oparatioB of then machmet. " Mo- 
BO^anm and Biplanm" ua new and 
authontadv* work that dealt with the 
lobject in praciiely tliii manner, and it 


Mr. Lnoiiiif, who hat come in intimate 
contact with many of the mott noted avi> 
alort and coottructoct aod who hat made 
a profound ttudv of the tubject for yean, 
it unutually well informed, and it widely 
rocoiotzod at an oapert in thit hne. In 
a clw and dahnito alyla,*nd in a remark- 
ably thorooih and well-trrao«ed manner 
be hat pretented tha aubiect of aviation. 
The tcUaitific eaactnmt of the valuable 
data and referencei, at well at tha ^h 
character of the innumerable illuitrationt 
and diamamt, roKlart thit work ettily the 
bat tad the matt uieful, pnetKal and 
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The Japaneae Antarctic Expedition. 

While ine Uarnmn. EnglUh, and Scotch 
all have sent, or are on the point of 
sending, large and w«ll-e<iuipped parties 
to take part In the general campaign of 
exploration now under way In the 
Antarctic, a similar undertaking, on a 
more modest scale, has been launched 
In Japan. A party of twenty men, bead- 
ed by Lieut. Shiraae, late of the Japan- 
ese army, left Tokyo In the amall aealer 
“Klnan-maru” (“Exploring the South") 
November 29th, 1910 The party hopes 
to find a suitable landing place along 
King Edward VII. T>and, and to start 
thence on a sledge Journey to the South 
Hole. The attainment of the Pole ap- 
pears, In fact, to be the chief or only 
object of the expedition. The funds for 
this expedition were raised by popular 
subscription, and amount to on r $90,000. 

Birthplaew of Heteoritea.— From time! 
to time there Is more or less speculation 
as to tha origin of the meteoric stones 
and irons that occasionally fall from the 
sky. The density of these bodies and 
the great slse of some of them are 
to constitute arguments In favor of the 
view that they must have been ejected 
from some massive body In space, such 
as the sun or a star With reference to 
the peculiar meteorites that fell some 
years ago at Brenham, Kansas. It 
be Inferred from their composition, one 
authority has suggested, from what part 
of the heavenly body that ejected them 
thev came The heavy motalllc meteor- 
ites railed sldorltes may plausibly be 
supposed to have come from the doeiier 
parts of a star; the light, stony ones 
called aerolites, from the superflctal la.v- 
ers: and the rare “pallasltee." like the 
Hrenham meteorites, which are Inter- 
mediate In composition, from the transi- 
tional *one between the outer crust ami 
the dense Interior nucleus. 

Measuring with Balloons.— Some time 
ago there was employed a unique method 
of measuring the height of certain of 
the great dome-ehaned chambers In the 
Mammoth Cave The Investigator called 
to his assistance the toy balloon, and 
after somo preliminary experiments, had 
his balloons made of a spectal pattern, 
with thinner and more elastic rubber 
than that usually employed. Then, with 
five hallnons tied in a chieter, end each 
Inflated with hydrogen to a diameter of| 
ten Inches, he began his attempts at 
measurement In the cave An acetylene 
lamp furnished illumination In the great 
chambers sufflclent to reveal the balloons 
when they touched the ceiling. The 
measuring tape was a light silk thread 
The rotunda was ^ound to be Just forty 
feet high, and the mammoth dome one 
hundred and nineteen feet and six 
Inches But In the vast temple called 
Gorin's Dome wandering air currents 
rendered the balloons unmanageabb 
when about two-thirds of the way to the 
colling 

Views Illustrating Terrestrial Relief.— 

According to the Bcottish Gcopraphicar] 
Magazine the plan proposed at the Ninth 
International Geographic Congreas 
prepare an atlas of photographic views 
illustrating the various forms of erosion. 

been enlarged The committee 
charged with this undertaking, vix, Pro 
fessors Emile Chalx, J. Brunhes, and B 
de Martonne, decided to lay before the 
next congress, which asaemblee In Rome 
this year, plans for an atlas of some BOO 
to 800 plates covering terrestrial relh 
general Each plate will be accompanied 
by a sheet of descriptive letter p 
containing a brief desorlptton of the 
plate, a topographic map showing the 
exact point at which the view was taken, 
and also a section or a block diagram like 
those employed by Prof. Davis and others 
The plates will he issued in sets, and wlH 
he classified either systematically or ac- 
cording to regions It Is hoped to piib- 
Hah first, two sets Including about twenty 
plates, dealing with (1) forms directly 
influenced by tectonic condltlops, faults, 
folding, etc., and (2) forms affected by 
glaciation. The members of the com- 
mittee solicit photographs bearing upon 
those subjects, and especially hommuni- 
cations from those who would be willing 
to BUbsorlbe to a first issue of obe hun- 
dred plates, or to several batches of one 
hundred. It 1< expected that a set of 
one 'hundred plates will be sold at 60 


The Man Who Found Himself 



A gray>haired citizen of Tampa, Florida, turning over the 
pages of the November Review of Reviews, maw this pic- 
ture, and in the young man on the ground with the bottle 
was emased to discover himsolf. Like a flash the year* vaniahed, again 
ha was outside Petershurg in ’64, tha air roared and shrieked with the 
fire of two armies, and ha and theta other members of the 9th A. C., 
U. S. A., whiled away a few weary minutaa having "their picture* 
taken.” Afterward ha had forgotten it. Today, ha ha* grown old, but 
tho pictura* will be forever young. 

This photograph is Imt one of 3,500 which we have just discovered 
after they were Imncd for nearly fifty ycarh. Theirs is a dramatic 
and amazing stor; . 


Throuf^ the Civil War '£!’ Camera 

went Mathew Hraily, the genius whose photographic studio in New 
York viii sought hy world-famous men and uouieti. With specuil per- 
iitissioii from Liiicolii, he Hccompauied the armies iind iiumis for four 
years. He took thouHaiuls of photographs showing every plisse of the 
struggle. MerTynittkiiig in catiiji, lingeniig 111 hoapitiils, l>ing in 
prison, spying on the enemy, liuiigiiig .he Liiicolu conspiriitors, man- 
ning the battleships, puiiisliiiig the deserter, drilling the .-iwkward 
squad, dead on the hehl of huUlc, fighting in the trenches — all is 
shewn in this ever-cliangiiig paiiorunia of these four momentous years. 

William Pinkerton Saw 
These Pictures Taken. 

Read ■what he tav- “ 1 regard the work uptin whirh you arr eiigaRcd b» one of the 
moBtlmportSnlof the present day 1 Joined IheXnoyol Dio J-otomac ns almy iftyt-ara 
old, nmler my faltier, Allan yinkerlon, who orgiinired Dio t lilted Btalri hecret her. 
viee at Ihot lime I knew tlieae pliolORra pliers who were protected hy the herret Ser- 
vice at Army Ilendqimrltia. I used to 10 with Dieac nitii frequent! when these pic- 
tures were made, us I w is very fond of snintciir photoKtaphv and was prcaeiit when 
many of Ihenecoliws which you hive In your posscbsloti were taken. The scenes and 
incidents to the atitiiiK of these putiirrsaie assUld aslf It were only yesterday, t 
consider yinir work a most remurkuhle o 'e and iiuvlhmn In the svorld IhnI I ran do to 
aiaorasslst)ou.}<.u<nnconntnnme'’ (Sixned) WM. A. PI.NKKKTON 



18 ^HCTimES For 25 Cents 

We have eneUwed prints of 18 of the photographs in a lurge 
portfolio. This we will give you if you send twenty-five cents 
At the same time we will tell you the strange romance nl 
Brady and the photographs— how the government paid $27,800 
for a similar collection, how General Garfield valued them at 
$150,000, how you can get the whole 3500 beautifully bound 
in 10 big volumes at less than one cent a picture. Each 
of the eighteen prints ia on a sheet laxuji inches in 
*i/.e and has under it the full story of that particular 
picture. This is a special before-pnhhcation offer 
which will close us soon as the books arc pub- 
lished. So send the coupon today. 
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** I know that 
Sanatogen 
will help you**— 

T hus speaks conviction born of experience. •' 

The man ^^ho has watched and fell the 
revitalizing power of Sanatogen u the man 
who with sincenty and enthusiasm will recom- ' 
mend its use to others, because he Itnows that 
Sanatogen is the true reconstructor of a nervous 
system weakened by worry, overwork or dis- 
ease. He himself has felt the benefits of its 
use, has felt the wonderful tome action, its up- 
building, rejuvenating effect, its remarkable 
power to regenerate digestion and assimilation. \ 

Personal recommendation lies behmd Sanato- t 
gen’s amazing success. Physicians recommend 
It (, I 5,000 of them have stated so over their 
own signatures), leading brain- workers endorse 
It, men and women everywhere, in every cor- 
ner of the globe, are earnest in its praise. 

Sanatogen is today the most widely recommend- 1 

ed article of its kind because it "makes good’\ I I 

and it is able to do so because it is the onfy true , ' 

scientific food-tonic. Sanatogen represents a _ _ 

scientific union of pure albumen of milk and gly- | T 1 “XT 4 

cero-phosphate of sodium — the two vital es- XXx V ' 

sentials of nerve repair— m completely assimilable 

form. There is no duplicate or substitute for t-nuzMs 

Sanatogen because Sanatogen marks a discooery |^ELEi HUT 

and as such is proiecied by U.S. Letters Patent. 1 morC loCal 

People o( judgment no longer buy ‘‘lome Ionic." they buy tSHCC CflllS V 

the lonii they buy the food-tonic Sanslogen. b^uae ,, ’ < , 

thry know tlut Sanalutten (««■(]« and recontIrucU wherr COtUCS tllC Vll 

the ordinary " bracei '' Uimiilales and drpreMet distadt COmmi 

you who are run-tlown, nervous or dyipeplic — should 

grasp ihc helping hand of Sanatogen Get a trial box to- vt,, 

day and so lav the foundation for better health, better INO InUiyitl 

Strength, greater vitality, greater happiness thlS HCCCSSity 

Sanatogen ‘Vot “ ^dd CaddOt bC 

No commur 
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Universal or Limited? 


THE BAUER CHEMICAL CO. 

SIS Everett BiiUdiag, Uaien Square, NEW YORK 


Have you sent 
us a list? 

It has given us much pleasure to extend the subscriptions of 
many who in response to our suggestion sent us lists of the 
people whom they thought the Scientific Amencan would 
interest. 

This 18 gratifying to us not only because the co-operation 
of our subscribers is of the greatest assistance to us in increas- 
ing the circulation of the Scientific Amencan, but also because 
it assures us that the improvement made in the magazine is 
meeting with the approval of our readers. Have you sent a 
list ? If not, 

Here is the way: 

Simply send us the names and addresses of the people 
whom you think will be interested and we will do the rest. 
An accurate record of all names received in this manner will 
be kept, and for each new subscription we get from any list we 
will extend the subscription of the person who so'-t us the list 
for four months Thus if we receive three new subscriptions 
from any one list the subscription of the person who sent us the 
list will be extended for a full year. 

Of course you may send as many names as you wish, the 
greater the number of names you send the larger the number 
of subscriptions we will probably receive and the longer the 
period for which your own subscription will be renewed. 

Be careful to write the names and addresses plainly and 
don’t fail to put your own name and the address at which you 
arc receiving the Scientific Amencan on each hst you send. 

Address all lists to Circulation Department, Scientific 
American, 361 Broadway, New York. 


T elephone users make 

more local than long dis- 
tance calls, yet to each user 
comes the vital demand for 
distant communication. 

No individual can escape 
this necessity. It comes to all 
and cannot be foreseen. 

No community can afford to 
surround itself with a sound- 
proof Chinese Wall and risk 
telephone isolation. 

No American State would 
be willing to make its boun- 


dary line an impenetrable bar- 
rier, to prevent telephone com- 
munication with the world 
outside. 

Each telephone subscriber, 
each community, each State 
demands to be the center of a 
talking circle which shall be 
large enough to include 
all possible needs of Inter- 
communication. 

In response to this univer- 
sal demand the Bell Telephone 
System is clearing the way for 
universal service. 


Every Be// Telephone is the Center of the System 
American Telephone and Telegraph Company 
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q New Patent Labor Saving Devices 
^ MUNN & COMPANY, Inc. 
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The purpose of this journal ts to reeord ncrurateli/ 
and in simple iernn, the reorld’i progress in scientific 
knouicdge and induslnul uchirvemeni. It seeks to 
present this information in a form so readable and 
readtlif understood, as to set forth and emphasise the 
inheient eharm and fascination of science. 

Artistic EnRineering 

I T IS deplorublf that fiigiiu'rring works, und 
pnrticuUrly those of great magnitude, so often, 
i)<)t]i os a whole and in part, should be wanting 
in artistic beauty. Ity way of defense, the engineer 
will tell you that his strui'tures are works of utility; 
that they are based on certain inexorable laws of 
jihysirs; that any departure from these laws can be 
made only at considerable cost ; and Hint the lieavy 
expense winch is inseparable from his work puts him 
under obligation to use not a pound of steel nor a 
cubic yard of cut stone or I'oneretc more than tlxc 
structural necessities of the problem before him 4S' 
niand. 

I'urthcrmore, he will tell you that a work which 
perfectly fulfills its pur|iose. and does so at a mini- 
mum coat, is inherently artistic; and that to change 
the lines and masses as determined by the structural 
requirements of the work, and enrich it with artis- 
tic emhcllishmcnl, is at once to violate the strict 
principles of engineering and rob the completed 
work of its proper inherent dignity by clothing it 
with meretricious and unmeaning display. 

To a certain extent the engineer is right; to a 
greater exUrnt he is altogether wrong. Although a 
well-designed engineering structure does jxjssess a 
certain dignity, due to its perfect mechanical adapta- 
tion to its purpose, it rarely Iiappeiis that an archi- 
tect, if called in for consultation, could not sugg<ist 
certain slight and inexpensive modifications of form, 
or even the judicious use of nrehiteetural decora- 
tions, which so far from disguising would ratlicr serve 
to aei'eriluate the purtxise of tiie structure, and, in 


sidcrations, wbioh they have applied to aome 
later and toller buildlngi With happy effect. 

At the same time, H goes without saylog tbdt the 
architectural or sHtbetic embellishment of engineer- 
ing works should be applied with a discriminating 
eye and a most sparing hand. Such additions can 
never enrich unless they truly adorn, and titty can 
adorn only if they emphasiae the uses to which the 
engineering structure is to be put, or the pa«tlcular 
function or duty devolving upon its various parts. 

The late Sir Benjamin Baker, replying to the fre- 
quent charge of artists and architects that the Forth 
Bridge was Inlierentiy ugly, replied tiiat only an 
engineer, or some one familiar with the principles 
f)f engineering, could be a true judge of that ques- 
tion. "The fact that a Corinthian column,” said 
Baker, “is an object of beauty when supporting the 
entablature of a classic temple, would not justify 
us in setting it up as a smokestack on an ocean 
liner.” 

Better no decoration whatever than decoration 
misapplied; but best of all is that general sssthrtic 
treatment, with perhaps a slight but judicious modi- 
firation of form, which can usually be obtained by 
an intelligent and sympathetic co-operation between 
the engineer, the architect and the artist. The re- 
cognition of this fact is one of the most happy ang- 
uries for the constructive work of the future, par- 
ticularly in the domain of public Federal bnlldings 
and the more important municipal works of engi- 
neering. 

Why We Outbid Europe on Battletdiipo 

I S THF, article on the upbuilding of our Ameri- 
can merchant marine, published in our last issue, 
Mr. Bowles, the writer, indicated in a brief Way 
the conditions which make it possible for American 
yards to compete, successfully with those of Europe 
in securing foreign orders for battleships. This is 
a vital question which has caused no little bewilder- 
ment. If our shipyards can build the complicated 
battleship more clwaply than it can be built abroad, 
why, it is asked, can they pot.ihpw » sitoilft. w pytt*., 
greater advantage in construeti^ the sunder ««d 
less costly merchant ship^ 

The answer is to be found in Senate Document 
No. 4.'i6, of the 61st Congress, which oontoins a 
letter from the president ^ the Fore River Ship- 
building Company, addressed to Senator Frye, in 
which the writer states that in merchant vessels 
the cost of the vessel to the shipbuilder is divided 
almost equally between labor and materials, wliere- 
os on a battleship from two-fiftlis to one-half of the 
cost, depending upon the nature of the design and 
the extent of the equipment furnished, is in the 
armor and armament, which tlie shipbuilder merely 
puts in place, and which Is supplied to him. In the 
case of the United States vessels, by the Govern- 
ment itself, and in the case of private contracts by 
a subcontractor. In the casc’of the hull and ma- 
chinery, wliich the shipbuilder provides, the pro- 
jiortion of labor is smaller and the projiortion of 
materials and auxiliary machinery much greater than 
in a commercial vessel. The shipbuilder's cost of 


tffice wbkb they did «ad vnm ok thai 
promlaiDg the ttandard of W8«haiaiud)l|> •«( by the 
United States Navy, . 

IMiiw SuqMpwioii Aflar Ooe 

SimdiiMi ServiBQ 

W HATEVER other claims 

Massachusetts, may have upmt pabUc in- 
terest, the town may awrely W proud of 
the fact that in the old chMn bridge across the 
Merrimac it possessed th« most iRterost}tt|| historioal 
structure of Its kind in the world. Furthermore, in 
view of the fact that for ofte hundred years, it 
stood up faithfully under the evex-laofisa^&g bur- 
den of iiighway traffic, this bridge, oonSidered ' iMm 
the engineering standpoint, lias made a; record that 
is unapproached, as far as we know, Koutng similar 
structures of the suspended type- The N.ewWyport 
span, erected in 1810, and closed in 1008 after a 
century of useful service, has remained as the most 
lostlng monument to the genius of Finley, its designer. 
. According to a description of the brMge pub- 
lished ' in the Newburyport Herald of December 
18th, 1810, the suspended span measured 840 feet 
between towers, and the floor was carried upon ten 
chains, each of which was St 6 feet in length froto 
anchorage to anchorage, the iron used in the chains, 
anchor plates, etc., weigliing altogether S8 tons. It 
Ls stated by a resident of Newburyport that the 
chains were forged on the spot, and that the old 
smitliy in which the work was done is still stand- 
ing. An official inspection Was made of the bridge 
in 188S, and in ISO! it was again oflicially ins^ieeted, 
this time to ascertain the ability of the bridge to 
carry safely the electric cars that had for some 
time been running over it. The only disaster in its 
ime hundred years of service occurred February 9t!i, 
1847, when some of the cliains gave way under the 
joint load of a laden wagon drawn by six oxen and 
two horses, and a heavy accumulation of snow. In 
rebuilding tlie bridge, it was decided to add two or 
tlwee chains in addition to the original number. In 
1^70, when the bridge was eighty years old, a 
Mauiee of heavy electric cars was run NgulorTy 
across it; but because of the extreme vibration of 
that half of the roadway over which the track# 
were laid, the Roebling Company were called In, 
and In 1894 the structure was reinforced by S-inch 
twisted steel cables. 

After the condemnation of the bridge, there was 
a most interesting investigation by Mr. A. P. Mills, 
Assistant Professor of Materials, Cornell Univers- 
ity, who made a scries of tests of the original Nor- 
way-iron chain links, to determine tlieir physical 
condition after a century of continuous service. 
These tests showed tliet the average ultimate stress 
per square inch of the links Was 37,530 pounds and 
the average elastic strength of 23.880 pounds per 
square inch. It is an interesting fact that the three 
links showing the highest tensile strength broke with 
a crystalline fracture, and of the flve showing the 
lowest strength, three showed a fibrous break. 
Furtliermore, the degree of corrosion was found to 
be greatest on the links showing a very fibrous 


tlieir total effect, would tlierefore add to its dignity labor Is much greater in the United States than in structure, and it was much less in the links showing 

and general wsthetic ap))cnrancc. Great Britain and Germany, being placed variously a decidedly crystalline fracture. 

If any one doubt this, let him lake a look at the from 40 to 8p j>cr cent greater here than abroad. The chemical analysis of tlie iron brought out 
architectural features of the two atichorages of the and this, of course, affects the cost of a naval vei- some surprising facts, as will be seen from the fol- 

new .Manhattan susiieiision bridge, and the slight scl in the same way that it docs the cost of the com- lowing percentoges: Total cartxm, 0.100; silicon, 

arcliiteetural iron work oninnientations wliieh hove nicrcial vcs«el, but much less in proi>ortion to the 0.013; sulphur, 0.007; manganese, O.OQO; phos- 

liecn niiplied with such gootl taste at tlie top of the total, as explained. phorus, 0.033; cojfiper, 0.330; nickel, 0.040; tellur- 

towers and where the same are intersected by the In building baitleships abroad, there is consider- inm, trace; slag, 0.440 ; iron (by difference) 89.407. 

ro/ulw fiv. able <'ompetition among the shipbuilders to obtain ITiis analysis shows the silteofl, phosphorus, and os- 

Aiul, hy tlie way, it occurs to us, just here, that contracts for hull and machinery, and the prices of pecially the manganese and sulphur to be very low; 

the engineer, with mucli show of reason, might turn liulls and machinery obtained by foreign govern- which is pot surprising, in view of the purity of 

u]H)n tiic areliitect aiul remind iimi that criticism, nients are moderate, but not on such a low basis as the ores of Sweden a|>a Norway. Very surprising, 

like charity, should begin at home; for the archi- they arc under tile severe competition existing in however, --li^s the discovery that the slag amouatod 

tect frequently fails to jirodiice a g<«Kl effect sun- the United Slates. The manufacture of armor, guns to only O.Si per cent, since this iron mu4t h*ve been 

ply for the reason that he lias ignored altogether and gun mountings abroad is confined to a few large made either in a Catalan forge or some o^r primt- 

tJioNC very principles of construction which tlic engi- concerns and competition between them does not tive typo of charcoal hearth. 

neer is afithi <-nrrv too far. Proof of this is found appear to be actjve. The consequence is that the The molt significant discovery was the existcnee 

in many of the lofty office buildings, and particularly prices for armor and armament abroad are high. of. O.SB per cent of cqppcr in the iroft, imd Mr. 
those which stand on a square plot of limited area. An examination of the costs of completed bottlp- MlUfi ^ of Hie opinion that tite crystoUilto fracture# 

A building of this character is nothing more nor’ ships for the United States 0^ abroad indloattf werp, primarily due to the pwiejice of lf« 

lcs.s than a tower, and in detenriining the dominating that the United States Government has. lieeti ohtoittr also ImUeyes that the freedom frtna ComiMop was due 

lines of the structure, the areliitect should empha- ing its vessels always at prices not abbve those largtJy' to titO prescBoe of the oopper and iMd; |inordy 

sixe the vertical lines at the ex|)ense of the hori- abroad, and in recent years for prices cooslderahly to potlty of the iron, This 1* SOppofteff 

xontal. As a matter of fact, the ninjority of tall If ss ; the average for the last few years being 10 pQT^ hli^ the fact that the lRost;'bk$y OOl^redll^. Ipms 11^ 

buildings to-day show that the areliitect has done cent less for the completed vessel in the TSblaWy WTeg) A flhltoOS,s|iiJlll*flt^liW 

exactly the opposite of this; and the Vesiilt is eon- States than in England. ' , Showed k oparse, crystalUne 

fused, inartistic, and often positively irritating. Under these circumstances, the AmerioaD tftlW markahly fpiM from cortOttpH, , , . . y. r; ^ ' 

The int'diirval builders of Ttalv made no sueh always hold #» advantageous position in ^ ffkOi^t By no.mOkn# tl^dsa«t 

mistake, when they planned those lofty and slender competition for two Argentine battleships; % #t liMs venml^' itrudure M 
buildings which are to-day the dplight of the artist* Ihelr regnllsr price# and With use of titelr CWti* ^thjsjp of ft# one hb1><l^ 

and the man with the sketch-pad. .camera and note bine, which is cheafier said more effi«teq^>'tili«II''th# shs^^, 

book, Fortunately, there is a growing tendency English type, titey''had a msrgfa) to thsl# f«»hir';!tm^ . A 

among American architects to rfiognlmt these con- )>" abling them to offer s<mi«tiklng..'hettor; '«t % sykto 
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Charles Proteus Steinmetz : An Appreciation 


Ckitf CSouniUlnf Bnftoeer of 
. 'J|Lf -ia»v-abra«it Olectrliiu oompaatM, la an in- 
Utoat^ and at tbe aama tlm« a 
wMaaMlke matt of affalra Is the Mg field 
imdo for atmaalf, and he la one of the 
pen in the United Btatp. Without 
:d^ll*!‘«ha,fiereiiioet Uvtof protafoslat of modern in- 
Thatua «• s braaeh of manufacturing, hla woric. and 
IdttdttbelSf pay }a which he doea it, are an in- 
tO,*]hratt» pen who are forming their Ideala. 
fTtwia* iPotaua Steiitmeta waa horn April 9 . ises, 
Oeniwny. He waa educated at the Brea- 
lip dpai^ and unitetettr, atudylng mathe- 
nptictf •atrosamj. phyetoa. ehemlatry. and other 
.W«jHdlb|*e> national economy- Haring pa^ 

tMiipai^ in the social demooratic agitation, he inour- 
M{d the dIfanUptBure of the goremment and eeeaped to 
in 1M8, and there etudled meehanloal 
emdafperfU at the Polyteobnicom of ZuHoh. In 1889 
he eiUsrated to Amerioa, and found a poaltUm with 
tfad Manufacturing Company, flrat 

aa.^namPaOf then aa eteetrical engineer 
and de ilgn er . wid floally on reeearch work 
in eterge or the Htekemeyer laboratory. 

WIW the aheorptlon of the Blckemeyer In- 
tepeep fay the Oeneml Biectrle CocdiiMey. 
m- fteMPetn me attached to Mr. H- Par- 
Aialff eaieulatlnir department in Lynn, 

Mnee. iknth the tranafer of the oompany'a 
hoauiHmarten to Schenectady, N. ir„ in the 
aprtnt of il94. Mr. stelnmeta frfdntfed and 
took eharse of the oaloulatlon and dealgn 
> of Iho oompanya apparatue, and of the re- 
aeanP and detelopment work. Since 1909 
he bee been Profeaeor of Blectrlcal Bngl- 
naertag at Union Unlrenlty, at the aame 
tlnp retaining hie connection with tbe Qen- 
eral Bioetric Company ae Coneultlng Bn- i 
giueer, and has in tbe laat year again en- 
tered in oloeer relation with thle company 
by organlalng and aaiumlng charge of a 
CoCtauttiBg Bngineerlng Department. 

Bren tbe hriefaet contact with Or. Stein- 
mete rereaM a singular indiriduallty, and 
that of a rsry high ordsr. The impressione 
one derelope are; A mao of fine and ready 
mind, and one crammed full of the pae- 
sloU for work! a scientist, persistent, even 
reienttese In tbe pursuit of any Idsa which 
engatss hie attention at ail; and an indi- 
viduality which combines authority in ut- 
teraaos "With a remarkable childlike per- 
Boual hulnlllty. To attend one of the regu- 
tar trintsr meetings of the American In- 
stitute of Blectrlcal Bngineers, Dr. Stein- 
mete comae down to New York aa seglouely 
as any yonng eleotrlcal etudent, and he 
bringe with fabd enough ideae to «oulp a 
full eonvention of a national academy of 
■oienoe. Perhape tbe occasion le the pre- 
■entatlon of a paper on high-voltage surges in electrle 
power transmiealon Hnee. While the members ere 
aesealMtiUb k* pat he seen hobnobbing witb dP 
tlnguPhed inventon and obecure mmben, witb the 
same W^Hy nneensdoue feeling fii||«’good-fellewBhlp 
end enpymwt of tbe evening expreised to the one 
as to the' pber. Oaee tbe eetioue busineP of the 
evenigg has ' commenced, hewever, he Iptens; and 
when it eomee time for the dlecueelon of the paper, 
then gpdves the rpll opportunity to tee the man in 
aotton. It him heeeme the generally aosepted cus- 
tom to ttk Ql StolnpeP to elop m discuMlon at 
Peemiis Uf scpotllito >lpdtP. At thy Institute, when 
be i|i;eulPd upoa. it p wlto A tocllM of atteettonato 
mtoUiMP ttat one sees btai rPe b hP feet and 
bugp ew St hlhi PiirvjdlpiP dPjtoWttoni Pairing hie- 
he ilHiei^ Sbd^.at tk« wy 
thht had been 


A Great Electrical Engineer 

By Joseph B. Baker 

electrloal manufacturing company which has been so 
fortunate as to enjoy hp aervioee for many years, he is 
very much of a free lance. Hie time le divided be- 
tween hie office at the factory and his home in the 
park-Uke new section of this Md Dutch town. He 
comes to hie office by appointment, for the moat part, 
to take part In eome conference on fundamental 
manufacturing polloy. electrical or mechanical 
theory, or other important matters; but it la thn 
writer’s impreealon that he prefers the working at- 
mosphere of bis own home, where he baa a well- 
equipped laboratory. Dr. Stelnmeta’s house and hU 
laboimtory and hla wonderful greenhouses constitute 
one of the “show places" of Schenectady, and an ac- 
count of them might make an artlole by itself. But 
wherever he may be, be la the moet approachable 
man in Schenectady County, imd at the same time 
the man most foroefully insistent — relentless is the 
word sgaln— In sticking to the main point of tbe 
interview. The writer well recalls an occasion when, 
ae aieoclate editor of the Ocncrcl Bleeinr. Review. 




Mt. CHARLES P. STEINMETZ 

be had received for publication from Dr. Steinmeti 
some notes on the theory of the steam turbine. An 
Interview was neceseary in order to expand tbe sub- 
ject into an article, and this Interview, which took 
place on the veranda of Dr. Stelnmets'e home, was 
{Wicked about as full of interest as one might imagine 
an Interview would be with the German Kaiser on 
military subjects, or with Colonel Roosevelt on hunt- 
ing in Africa. 

Dr. Stelnmets's published works exemplify bis 
faculty of helpfulness. They not only Instruct the 
mathematlolan, who too often regards engineering 
problems merely ad opportonitiee for the exercise of 
bis Bolettoe for its own sake, but they delight the 
practising engineer, who ordinarily prefers to make 
a shrewd, Intoitive guess at the whole result. In deal- 
ing with his problesss, rather than "bother with 
mathematics." In Stelnmets's numerous eleotrlosi 
pap««, many hitherto ebeoure departments of eleo- 
trloal sngigs^t are reduced to an exact science fay 
original and eil^ttve methods for the precise calcu- 
lation and IXwitotarmlnaUon of apparatus and phe- 
nomena. Mbit At these papers have been published 
in the TisUMih(d|l|iM of the American Institute of 
Xlsotrlcal EndNieirs. Thus in his most recent work, 
‘‘IbiglBesyiag- dllUiiksatettcs." he dwells on the im- 
portagoe dt gdfttiilng the mathematical toot to the 
work to heAi W gtvei.nnmsrous sxosilsnt sngges- 
tUmi ifhteh IkW th* reader to apply analytical 
methods to ehvtoesrtog problems. Hie text is 
niumtoated bobUBoa sense, elucidated by well- 
olMosn gnMeiitoi Wohtoteti’s work includei 


more than the public will ever eome to realise, and 
It resides largely in bringing out tbe best work of 
others. This Is true especially of his Inventive work, 
which more often takes the form of pregnant Initial 
hints for others to follow up, and of illuminating 
suggestions In conference on Inventions initiated by 
others, than of “Inventions" In the ordinary sense, 
credited to him from start to finish In this respect 
he is a worthy compeer of Faraday, who waa con- 
tent to discover and announce the fundamental laws 
of magneto electric Induction, and leave to othera 
the building of dynamo-electric machines and elec- 
tric motors. 

One of hts numerous occupations Is that of Pro- 
fessor of Blectrlcal Engineering In Union College, 
and It would be difficult to decide which Is the 
greater personal treat, to sit In the classroom and 
listen to the scientist's Illuminating explanations, or 
to foregalher with the college boys at some fraternity 
meeting and see him circulating through the crowd, 
encouraging one, perhaps tactfully rebuking another 
jOn some point of electric lore, or again sit- 
ting In their midst and beaming with hap- 
tplness at tbe good time everyone Is having, 
like the veritable father of the college com- 
munity that bn is. 

What is the secret of his unexampled 
abilities, and of his equally unexampled 
practical application of these abilities in in 
Intensely modern world of concrete per- 
formance where, to live and move and have 
any being worth the name, the scientist 
must keep his feet on the earth, even" If his 
head Is In the clouds? The answer Is as 
simple as the nature of the man himself. 
From the time he waa "discovered" by fOr- 
8e<>lng officials of the old Thomson-Hoiiston 
Blertrlc Company, after a strenuous ap- 
prenticeship In the Blckemcyer-Fleld labo 
ratory, Steinmetz has developed this truth — 
that there are plenty and plenty of right 
ideas In tbe Infinite realm of mind, and that 
he best brings out these Ideas who does not 
try to scrape some of them off and hoard 
them away, selfishly, but simply to perceive 
them, bring them out through his own or 
others’ work, and pass them on to tbe world 
with his Individual benediction. 


Cholera and Immigration 

■pvtiRINO the year 1910, cholera attacked 
■^■^214,000 persons In Russia, with a mor- 
tality of 46 per cent, and claimed B.OOO vic- 
tims In Turkey There was an epidemic of 
cholera In Naples, and four rases were re- 
ported from Marseilles In general the dis- 
ease continued to advance westward, and 
there Is no hope that It will be extinguished 
In all of the places where It existed at the 
beginning of the present winter In a communication 
to tbe Paris Academy of Medicine, Drs, Chauterueiae 
and Borel cite several facts which prove that cholera 
can be carried In a latent form and demonstrate the 
Important part played by Immigration In the propaga- 
tion of the disease. Germs of cholera have been found 
in persons SO days after Ihelr departure from an In- 
fected district. 


I^SORMBRLY all the boracic, or boric, acid of coro- 
■T merce was obtained from borax by heating it with 
calcined ferrous sulphate In closed vessels, whereby 
■odoforlc acid was formed, and boracic acid was car- 
> rled on with the watery vapors, which escaped 

Thle was a long and tedious process, and not much 
progresB was made until It was discovered that 
boracic acid could be obtained from the boiling 
sprlaga and Jets of vapor in Tuscany Long after the 
discovery of boracic acid in these springs, the bril- 
liant Iden struck the physicist as well as the chemist 
to employ the heat of the natural steam jets. This 
method had tbe eflOot of converting an unprofitable 
branch of Indnatry into one of the most successful. 

Tbe lagoons are situated near the top of one of the 
highest hills. As tbe volcanic vapors pass tbrouiffi 
tbe wkten of the lagoons the boracic acid is arrested 
by the water, wbiefa becomes Impregnated with it. In 
QUttomia It occurs as the mineral sassoitte, and aa 
a salihie itncrustatlon on the crater of a mountain to 
the Ll^ri group, north of Sicily. 
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I F «Ter th« term ‘ guucrlativu" waa Juallfl«>d In 
apaaklng of pnriiiM>rlng worka nf magnitude, we 
may surely make use of It In connection with the re- 
cent opening of (he new giuvlng dook at Belfaat, 
Ireland, by the admleelon Inlu ibo atructure of tho 
White Star liner '‘Olympic,’’ when the greateet ship 
In the world was safely berthed In the world's greatest 
nmsonry dry dock. The dock was constructed through 
the foreelght and enterprise of tho local authorities of 
the Belfast harbor. 

The main contra< t for the work was entered Into 
late In the year 190:t, and active work was cwii- 
menced early In 1904 During the intervening seven 
years a large force of men has been (outlnually at 
work, and the magnitude of (he operations may be 
Judged from the fact that upward of 3(t0,(i(i0 cubic 
yards of sand and clay bod to be reniovud, and that In 
the eacavatlon thus made there has been formed a 
water-tight masonry basin nearly 900 feel long and 
100 feet wide. Into the construction of which entered 
76,000 cubic yards of concrete, 24,OOo cubic yards of 
brickwork, and 36,000 cubic yards of cut granite. Ttie 
contract called for the completion of the work In three 
years and four months from the date on which con- 
struction began; but two serious subsidences in the 
large Alexandra graving dock alongside delayed the 
work, BO that about seven years altogether have been 


occupied In the construction The Alexandra dock, 
one of the largest In the world, is KO feet wide at the 
entrance, 60 feet broad on (he Hoor, with a floor length 
of 600 feet. The new dock Is 9« feet wide at the en- 
trance, 100 feet wide on the floor, and 660 feet long on 
the floor when (he caisson gate Is plactid In Its normal 
position at tho entianoe By floatrng the gate nut and 
placing it against the outer face of the dock entrance, 
the total length on tho floor is SH'Mi feet 

In view of the constantly Increasing length of ocean 
liners, the construction of the dock has been carried 
out in such a way as to iiermlt of the permanent 
lengthening of the structure to the extent of 200 feet 
Whenever this Is done, a normal length of clearance 
will be available of 1,050 feet, sufllclent to comfort- 
ably accommodate the rouch-talked-uf l.oOO-foot ship of 
tho future 

The following further parllriilars will be of Intel - 
est: The width at the coping level Is 128 feet, and at 
the lowust attar course 104 feet 6 Inches; the depth of 
floor at center below level of high water of ordinary 
spring tides Is 37 feet 3 Inches; the top of keel 
blocks below level of high water of ordinary spring 
tides Is 32 feot 9 Inches; height of top of blocks above 
floor, 4 feet 6 Inches, level of entrance sill above floor 
at center of dock. 2 feet, bottom of floor at sides of 
dock lielow coiling level. 43 feet (! tnch>-s. thtcUness of 


floor ut lenler, 17 feet (1 inches, thickness of side walls 
at bottom of battened fai-e. IS feet 9 liiebes 

The emptying ol' a dock of this huge sise calls for 
a powerful piimi'ing plant, and tliree engines, uach of 
1,unn bnrsi'-powei , working together are able to pump 
the dock itry in one tioiir and forty minutes, even 
when there Is no vessel In the dock To do this 
necessitates diawing out about t wenty-tbree million 
gallons of water The auxiliary plant Is built on the 
same generous scale Thus, the hydraulic capstan 
equipment consisls of thne each of i!(i tons capacity, 
and two of 11 tons- big units, It is tiue, but none 
ton large for handling ships of the size of the 
“Olympic’' and 'Tltanh” The next largest capstans 
are found at the Admit alty yards, each of which Is 
only 1C tons cniindiv 

The old system of binged swinging entrance gates 
is no longei used on modern drv ducks of large 
capacity, tbelr place being taken by floating steel 
caissons Tbe gate fur tlie now dock Is a maaslve 
rectangular structure, which, when the dock la open, 
is contained in a recess on ibe west side of the en- 
trance It travels upon two Hues of heavy rollers, set 
on the floor of the dock, and Is moved across the en- 
trance hy special hvdraiillr appliances, the upenlug or 
closing being done in about flee mlnutos' time When 
a Vessel as long as the ''(Jhmpii Is to be docked, the 
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oalwon is floated out and placed ogatnat tbe granite 
tacea of the outhr entrance sill, thereby adding 87 Vi 
feet to tbe nomal length of tbe dock. On the floor 
of the dock, along Ite central longitudinal line, are 
882 tnoMlre caat-lron keel blocfce, with timber cap- 
ping pleeee. These blocks recelre the entire wel|^t 
of 88,000 tons of a vessel like the ‘'Olympic," when 
they carry her huge bulk without the least Injurious 
strain upon the ship's structure. It may be men- 
tioned that the overall length of the "Olympic” Is 
8S2Vi feet, Its breadth 97 feet 4 Inches, and its gross 
tonnage, 45,000, 

Covering a River’g Front with Docks, Trades 
and Parks 

A PRESSINO need which Is forcing Itself upon 
public attention with an ever-lncreaslng demand 
Is that for adequate and properly disposed dock fa- 
cilities at the port of New Tork, 

A.lao, the city is suffering from the results of one 
of those many hastily-granted franchises of the 
earlier years of Its history, which are now present- 
ing obstucles to the city's growth, to say nothing of 
other dlsadvanlagea which were little thought of at 
the time Uie concessions were granted. We refer to 
the fact that the New York Central Railroad Com- 
pany’s freight lines extend along the westerly shore 
line of Manhattan, from the north of Manhattan to 
within a mile or so of the Battery. 

Tbe lack of proper dock accommodations Is very 
injurious to the port of New York, and tbe presence 
of the New York Central tracks, running, as they do, 
at street level, Is at once an offense to eye snd ear 
and nostrils, and, as the annual death list shows, s 
peril to human life 

Dock Commlaaloner Tomkins and Park Commla- 
sloner Stover have united In presenting to the city 
authorities a plan by which the railroad tracka, 
where they front upon the beautiful Riverside Drive 
and Park, shall be hidden from view and an ad- 
ditional two miles of dock frontage provided, with 
suitable landings for cars and tbe proper track fa- 
cilities for tbe distribution of the freight; while, In 
addition to this, a strip of park land 200 feet wide 
and 2 Vi miles in length, will be placed at tbe disposal 
of the city. 

We present on the front page of this Issue a bird’s 
eye view showing the salient feotures of this pro- 
posed Improvement. At an average distance of 200 
feet out from the present shore line, a riprap wall 
will be built, and the Intervening space fllled In with 
suitable material, Adjacent to the present tracks of 
the New York Central Railroad space will be reserved 
for two additional tracks, to be built by tbe company 
when the Increased traffic of the future calls for thmn. 
Then, In their turn, will be constructed three munici- 
pal freight tracks, a broad loading and unloading 
platform, a driveway for vehicles, a wide platform 
for receiving river and ocean freight, and, Anally, 
along the dock front will be a pair of tracks for the 
use of freight unloaded from or to be delivered to 
steamships. 

Tbe whole of this area, up to tbe edge of the 
■teamshlp loading and unloading platform, will be 
covered by a massive steel and concrete roof, and 
upon this wilt be laid a covering of earth of sufficient 
depth to meet the requirements of a park, and support 
a growth of turf, shrubbery and trees. The park, as 
thus fonnsd, will be laid out with walks and wind- 
ings paths to conform to the pathways existing on the 
slopes of Riverside Park Large openings will be pro- 
vided at Intervals for lighting and ventilating the 
covered-ln tracks and roadways, and In that portion 
of the new park which Is opposite Columbia College 
a stadium wilt be laid out for the use of the 
university. 

it is the expectation of the oommlsaioners that 
practically all of the rock required for the riprap, and 
one-sixth of tbe earth necessary for filling purpoies, 
will be obtained from the excavations of the proposed 
Lexington Avenue-Broadway subway. The remaining 
material, about one million cubic yards, con be ob- 
tained from selected materials, sucb as dean aahes, 
of the Street Cleaning Department, and from the vari- 
oue excavations for buildings in tbe district bordering 
on the proposed work. 

There M a precedent for this Improvement to bo 
found in such cities as Antwerp and Vienna, where 
the water front haa been so judirtonsly Improved that 
Its commercial value has been increased, and Its artis- 
tic development greatly promoted 
The plan of operation In receiving and distributing 
freight will be as follows: Oar floats carrying freight 
received at Jersey City on the roads which terminate 
there, will be landed at the diagonal pleirs at each end 
of the new pile wharf. They irill be sirltehed to the 
water front tracks. If they are 4Mttaed for water 
traMportatloD by ship or river gUamar, ear to the In- 


shore mimletpni traoka u they are iateaded for trai^ 
fer by the nualolpal nliroad to the olty, tho rev«nMr- 
operations taktog place for outbound tNlght Tbs 
freight from .adilpldng will he unloaded .io tbs, 
from adjoining the «ator treat tMcke, tbeni exnflli^' 
by the onaton* authorittoe, and then alttwr hNMMII ^ 
the water fnmt tnokp'li^ raUroad baadHaf or 
away by truoka oa the roadway. 

In conclusion, it ahanld he noted that elactrie toad* 
tion baoomea a positive neoHsity where flo flUiky 
tracks, carrying a heavy fright trafBo. an to ha' 
roofed over. It can thus he seen that the teartaUMd* 
of nuleanoe of nolle and emcAs, which has -trontoad 
the realdents of Riveratda Drive, will be hy the ,|lr» 
posed method effectively abated. 

CrrtM and Dr. Heriiert de Con 
By PreC. Alfrai Emenoa, Chieago Arjt Intoltnta 

S IMON of Cyrene, who carried the Savtour's qross, 
preserves a pale memory In Ohrlatiudoin of ht» 
native city, once tbe capital of Qn^ Africa. A 
number of Dorian Islanders planted a Bufopsan oed- 
ony on the great Libyan headland to Bra flontk St 
Greece proper 640 years before Christ TImis, to tbs 
Arab conquest of North Africa. A. O. S60, Oyreae and 
the Cyrenalsa bad a longer hlatory than aaelsnt Stone 
Itself. There, too, a dynasty of kings gave way to 
republican government Sometimes the Uhyaaa 
pressed the Greek colony hard. But Orerit Africa 
prospered. Cyrene had its own sohool of phUosophy 
and a famous school of mediotne. The poet CalU- 
mochus, the lesrned Eratostbenee, and Synositts, one 
of the moat elegant divines of tbe early Christina 
church, were Cyrenlans. The city hsd over lM,0h0 
Inhabitants. The Ptolemies gave kings to it tg «to 
They favored the ports of Apollonla, Ptolemali and 
Berenice (now Tolmeftah and Bengad) at the inland 
city's expense. Trajan’s harsh represdon of a JewtSh 
rebellion In the Cyrenslca was Cyrone’s "finish.*' It 
has no Moslem history like Bengasi and Tripoli. 
Nomad Bedouins and Cretan squatters now dispute 
possession of the ruins at Orennah. 

An Italian doctor, Della Oeltai, accompanied tbo 
Paaha of Tripoli to the Cyrenalca overland about 1860. 
His relation la about the first modern account of the 
country. UeutenanU Smith and Porcber of the Brit- 
1th naval service explored Its principal antique ruins 
In 1861, and enriched London with some fine iparble 
sculptures of late period. But tbete were mere sur- 
face gleanings. Foreign consuls and vice-consuls have 
exported some fine painted vases from Bengad, and 
to have the Turks. 

What a country for a thorough archwological explora- 
tion! The writer vlattod TYlpoll and the Oyrensfea 
with Mr. Joseph Thacher Clarke In 1886, A native 
land-owner told us that there are 20.060 unopened 
tombs near Orennah. But the Turkish Qk>yemor at 
Bengasi favored our project of reronnoitorlng them 
BO little that a couple of notorioua maletactora were 
engaged to "get” any toreigners offering to examine 
the ancient ruins even with eyea, let alone with a 
machine. Small encouragement for two unpolitical 
travelers who had braved the discomforts of a Turkish 
troopship to reach the region fiwn Tripoli, and would 
reach Condls only by on eleven-day voyage under 
sail! In short, all we saw nicely was the cave of 
Lethe, at a abort distance from Berenice, wtatre 
Herakles outwitted the dragon of the Hesperldee. But 
we did ascertain that the current stories of hoetlle 
Arabs were pure rubbish. A Turkish garrison of 6,660 
men squelched any native dlsaSeotlon or foreign med- 
dling with equal ease, always excepting an Irreptas- 
slble British consul's unwelcome Interference with the 
slave trade. It is true that they offered me a black 
girl with a eoral button In one iio«trll.> But I have 
no doubt that my friend tbe consul wpuld have com- 
pelled me to release her. 

We know that the kings of Cyrene wore generoqe 
patrons of the bait Greek artists. TbelNia poeto. 
Cretan aUtuarles. Sparton and Athenian potters and 
vase-painters served them gladly. A famous ‘T5yre- 
nlan” wine cup in Paris shows a sixth oaotury khto 
of Cyrene saperlntoafllag the weighing ai^ etoraie 
of the silphlnm crop in peraon. The pteture baa 
been called a political caricature on aoeonnt of Ito 
groteequeneas. ThOophlle Hmnolle found the broOie ' 
statue of another Kbit Greek Africa at Detphyiftt 
1896. It commemorated a royal sneoasa at toe Ppth^ . 
chariot races of 462 B. C. We know nothing of Opbp 
nlsn art proper ae yet, except the Oyreoiaa e«lni|ih ,, 
The painting and tbe eoulpture named pmlotii^ ' 
were by peninsular OrMk artists. The Cjirenton pfM*.} 
masters emhelltohed gou and stiver pleeaa Wttb 
emblems of Oyrsns'a rriigion and commsrea. t 'wt ' ' 
B splendid head of Aletander-AmmOn and a tnmM/', 
stalk of atlpbtnm on ths two tooe* of a OpniM'f 
tetradraehm. no* gervlsg aa a bwtplfi bsat, tbe 
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tor qf an aoctodltod fotolffn axofnatpr mffiit 
The AmerieaA affimiaia avpeab to have otoBM no eas- 
tamaty ptocaotion. it is katom that thar bad a 
Tnrklab miittkiT oaooit. originany at 69 and atoMs 
ward or 16 asn. All tbtoe hf toem, motpover, vim- 
s siaed a pniotical experlenoe of ressarah wortt la tbs 
Uvamt. bariag won their upam nnder Obarito "Bald- 
•tote at «ha tins be exematofi fbe Jkrtbto Harinm 
tor the Atohmetegloal Instttnto of Ameriop, ItobadT 
apobe Orehk hatter than Dr. de Con when hi dlm|e to. 
And Greek is the native verammlar Of a Oteuddstohle 
eleBwsi In the sanjak of Betagasi. wbeto ftelton 
Abdnl Ranld eolonlmd many lAGHunmadan Cntaiw 
after yielding to Crete a few years ago. 1 have 
seen Do Oou hold aa Atjienlan poHeemaa spellhound 
with hU whhaalcal eloquence. Re wag tbe qulelast 
of men. toe, a tseeber who keyed hts votee too low 
to he beard In hie own ooUege elaasraom, This bad 
something -to do with hts serving the Ameriosa Boboole 
of Olessloal Btudlee at Athens ahd Rome tor geverai 
yean, aa eeorstary and librarian. Ghicago, wbwe be 
leavee a mother and a brother, sitorded no scope tor 
his particular talents- During ths Inst year or two he . 
traveled with Ur. James Loeb of New York, whom he 
asalsted with his antique oOIlectlans. His knowledge 
of Greek philology sad aroluaology was moot esaot. 
Whaa noting as examiner on a oompetU^e Athi^lan 
fallowehip award flftran yrarf ggo, I wag stag- 
gered hy the Uncanny fuilaoss and aconracy of one 
set of answer papers in sight Latin and Greek, Greek 
•yntax and hletory, Mediterranean geography, eoHo- 
qnlal Greek, on bow to date ancient inscriptions, and 
what not That was Herbert de Con. He oarried the 
same uncanny socuracy Into his active ecbolarshlp. 
His lUustratad publication of the bronsee discovered 
near Argos by tbe Amerioan excavators of tbe 
Heranim Is an example of it He onsdueted everyday 
iaqulrlee In tbe eome apirlt. De Con once prepared 
a small catatopue rataonni of Athenian wet-auraee 
for the convenience of an Amerioan baby. How a 
bachelor came by such Information possled the baby's 
motbsr. I learned that the guards at the National 
Mueenm, where he bad an office, had their wivee 
and eistors report to him. The Imperturbable hero 
of George Horton's novel, "A Fair Brigand,” Is a 
good-humored caricature of the Industrious secretary. 
Horton knew him perfectly fearlaoe in danger. The 
■tory makee the Amerioan echolar mury the moun- 
tain maid who rseoued him, and forget his bride on 
hie wedding day, while he feverishly annotatee tbe 
advance proofs of a rival antiqnarian's inventory of 
the AeropoUe bronsee. In reality, De Cou never for- 
got anyone or anything, untees it was himself. He 
might show a serene contempt for tbe omnisatenoe 
of a fnah arrival In Hellas. But If that rival bad 
oome down with typhoid at Mssolcogfal, after going 
there at a bad season against the seoretorfs advlee. 
the eecreteyy would have gone after him and nntoed 
him thnngb. Ypang women have made great ton 
to me of tba oare De Oon took of them when tonring 
tlim Greek bhtelsnds wltk partlee of studeato. Now 
tte IMitorfjir^ baa tekM him. 
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The wnhU USht Of the nOoa wae hnrdly nottoenble to 
one looktaic townrd the enet, but In the eoutheeat n 
perfect imlnbow developed. It perhaps would be welt 
to duality the otatement that the bow wae perfect, be- 
oetttib It lacked part ot the dayllsbt rainbow— the 


The bow extended almoet from due south to due 
east, w«a perfect In shape, and for a few seconds was 
quite bmtlaat. The appearanre of the light was 
much the same as the shaft of light from a powerful 
searehnght, but was curved as Is customary with the 
ordinary rainbow. 

This peculiar demonstration followed closely upon 
another freak of nature. During a blinding enow- 
storm Sunday, April 2nd, the entire central portion 
of tho State was treated to eevere electrical disturb- 
ance. Lightning Hashed frequently, the flashee being 
acoompanled by hravy thunder. Tbe bright light- 
ning reflected on the tailing and fatlon anew waa 
gruseome. ' 

It may be that there is a ocmnectlon between the 
electrical storm of Sunday, April 2nd. and the night 
rainbow of April 4th. If the bow had been in the 
north or northeast, It might be attributed to auroral 
conditions. Jakes Hedob, Jk. 

IndloaapoHs, Ind. 

[While there la nothing anomalous or mysterious 
about lunar rainbows, they are i ncommon enough to 
be Interesting. 

The conditions necessary to vroduce a rainbow are 
(1) a brilliant source of light, of small angular di- 
ameter, behind tbe observer, and (2) a borlsontal cur- 
tain bt Viter drops in front ot him. U matters not 
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wbsthsr the hialnous source be tbe sun, the moon, 
or, sa to laboratory experiments, an arUllclal light. 
Even a reflection ot the sun on tbe surface of a body 
of water may give rise to a rainbow, ita poaltion in 
the sky dlftsring from that of the ordinary bow pro- 
duced directly by the sun, whence we have the In- 
teresting phenomena ot “Intersecting" and "inverted” 
rainbows. (These and other more or less unusual 
forma of the rainbow are to be tbe subject of an 
Illustrated article in a forthcoming number of the 
Somur m o Akubicax.) 

Returning to Mr. Hedge's observation, we find that 
be has correctly described the poaltion of hie rainbow, 
but he has overestimated the altitude of tbe moon 
Tbe bow was seen In thq southeast— probably farther 
toward the south than a solar rainbow la ever seen— 
because on April 4tb tbe moon was almost In Its ex- 
treme northerly poeitton with respect to the celestial 
equator. The center of a rainbow is always opposite 
the luminous source (tn this case the moon); I e., it 
Iloa In tho straight line paaslng through the luminous 
source and the eye of the observer. 

Now as the radius of the bow is about 42 degrees. It 
Is evident that If the moon had been "up 35 or 45 de- 
grees," the top ot the bow would have extended hardly, 
If at all, shove the horizon — unless the observer waa 
standing upon a high hill or a mountain. Reference 
to astronomical tables shows that tbe moon was, tn 
fact, some 14 degrees above the horizon at 11:30 
P. M., local time, at Indianapolis (and of course still 
lower at 11:80 P. M Central SUndard Time). 

Lunar rainbows are usually described as white or 
yellowish. There Is, in fact, tbe same dlaperaton of 
color in tbe lunar as In the aolar bow, but tbe former 
ia Immensely fainter than the latter, and hence the 
colors are rarely dletlnguishable. Tbe apparent 
brightness of a lunar bow is tbe effect of contrast to 
the prevailing darkness of the sky; hence, like the 
stare. It can he aeen only In tbe absence of daylight 
Ita small absolute brightness, compared with that ot 
the solar bow, may be judged from the fact that tbe 
moon, even when full, is only about one-slx-hundred- 
thousandth as bright as the sun. 

On the night of April 4th tbe moon was about alz 
days old. Ita Illuminating power was, therefore, 
relatively small, and this fact gives a unique interest 
to Mr. Hedge’s observation. I.unar ralnl>ow8 are 
rarely seen except' about tbe time of full moon 
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There could have been no conceivable connection 
between the rainbow of the 4th and the electrical 
storm of tbe 2nd, beyond the fact that both were epi- 
sodes of a protracted period of cloudy and stormy 
weather, which, as is shown by the dally weather 
maps, prevailed over tbe Middle States eariy In 
April.— EniTOS.] 

The Law of the Air 

To tbe Editor of the SctENTiric Ameskait: 

A recent correspondent of the Scientific Amkhican 
oalls attention to the fact that Connecticut and Cali- 
fornia have been considering jurisdictional laws to 
control traffic by aircraft, and pleads for concerted 
action to determine a uniform code. Nations are as 
a general thing slow moving bodies, but in this in- 
stance a promising start has been made, although ihe 
United States is not taking its proper share in the 
work The Cnmltd JuridlQue International do I'Avla- 
tlon, with which is associated a technical conimlH- 
sion, was organized in Paris in the last days of 1909. 
and beginning with January, 1910, has been pub- 
lishing La Uetfue juridique internatioruiUi dv la L0‘ 
comotion a^rtetinfl under the direction of an interna- 
tionsi committee The American members of tho 
committee are Arthur K Kuhn of Now York, Qov. 
Simeon K Baldwin of Conned icut. and James Brown 
Scott of the Department of State. 

Prom the outset tho cominltteo planned to establish 
a code of the air, and it began work with a proifpectua. 
carefully drawn up. Which after exhaustive scrutiny 
by capable jurists was approved. A beginning has 
been made in working out the legal problems, and 
several articles of tbe code have been decided upon. 
The method of study is for each national committee 
to consider a specified subject, and reach a decision 
as to the wording of tbe articles dealing with the 
matter. These reports are then studied in joint ses- 
sion and a final recension arrived at The result is 
very workmanlike, and ineanB to meet international 
needs. 

Nationally the American Bar Association’s Com- 
mittee on Jurisprudence and Iaw Reform haa before 
it a resolution of Gov Baldwin’s on federal control 
of aircraft, and a draft act on the subjeet was pub- 
lished by him in the Michigan Law Itcvu-w, Novem- 
ber, 1910 It provides for uniform reglelratlon 

Cambridge, Mass Dfnvs P Meteks 


Upi Btid Down of Acetylene 
By Mariaa C. Krarap 

O NLY the rapid development of the autogenous 
welding process, by which metal may be joined to 
metal without the use of any Intervening solder or 
spelter and usually also without employment of flux, 
has saved the acetylene gas Industry and the pro- 
ducers of calcium carbide from tho courts of bank- 
ruptcy, For several pears the steadily dropping prices 
for carblds threatened ruin to all who had gone Into 
this production In Europe. A mutual agreement, by 
which the output waa reduced to less than one-half of 
the capacity of the plants, stemmed the downward 
tendency somewhat and offered an example to the 
world of artlflclai throttling of competition, on an In- 
ternational scale, which could not well have been 
spared, since governmental interference with tbe self- 
imposed restrictions would inevitably have resulted In 
a oonslderahle destruction of values. It saems char- 
acteristic of the advancement which has taken place 
in the understanding of co-operative methods that the 
carbide producers of Norway, Switzerland, Germany, 
England, Franoe and Italy were able to reach a basis 
for agreement, although those wboee production was 
least soonomioal had to submit to much the hardest 
terms In the way of restricted output, while the pro- 
duotlOB of the Norwegian works, for example, being 
favored with cheap water power, was reduced only 
from 85.000 ton* capacity to 60,000 tons output. The 
mathematlca of the worU market were made tbe basis 
of the understanding, sihlle those who held the key to 
the altuatkm. by virtue of oheapest production and 
marketing taoilltiea, did fiot lapfst on annihilating 
their hMt favored oompeUtors. Now that the worst Is 
over, thanks to the new demand for acetylene In 
ttie mnttl and steOl-workIng IndnatriM. Mevue dei 
SckHragtt dOvntH a bopefnl article to tWs Intereat- 
lag sttugttao, It says .^n eutotanoe: 

“^0 iTOlvoialve use of acetylene for Utumlnatlon 
Itos attof alt been remhrkable. Tbe hoetyJene Industry- 
ia IfObdOlO ghOM Its vltaitty by tbe maimer In 
Phioh lb iWg pmrested fa oountrloi, despite the 
■itoiT orfafa y g sBsd by the ogrblde factories. One must 
that has taken place In the 
td^ realise tha behdway amda 
trlfllftitt flidb Mi obMidtlgB 
DC ithUttlBatfain. AODtylsDD 
tfa» IMagtrtot imrlgoB at a 



moment when gas and electricity wore In full flower. 
The Weisbach or Incandeorent mantle system bad 
made coal gas a formidable competitor for electricity, 
and tho latter, spite of Its high cost, already enjoyed 
a vogue which has since only been sccenlualed It 
waa therefore difficult for a new illumlnant to win 
even a modest place, but tbe tenacity of the promoters 
of acetylene (aided by the adventitious demand for a 
strong and wlndproof light for bicycle and automobile 
lamps) brought the new gas past the critical stage 
Tbe balance sheet of the Industry already shows an 
imposing total. Calcium carbide Is now an important 
product of electrochemistry Nearly 250,000 tons Is 
produced annually at 75 factories, and represents a 
value of 70 to 75 mtllton francs. There are 500,000 
stationary generators in use and millions of portable 
generators or Lamps In 900 little towns, counting 
from 1,000 to 10,000 inhabitants, this special illumln- 
ant provides the municipal light Installations In 
the lighthouses of the cossts. In railway stations and 
coaches, in signal stations and In ships, are all proof 
of the vitality of the acetylene system in all 
branches of Industry, In agriculture. In the art of 
war. In medicine, In navigation, and Indeed in all 
braoches of the activities of cIvllIzEtlon acetylene has 
rendered Immense services One can no longer deny 
that this gas is destined for a slUl greater future A 
light Bouroo wMnb is employed in all live parts of 
the world, from Europe to Oceantra, in the colonies, 
in the most remote and isolated islands and even 
toward tho poles, cannot be the dangerous explosive 
on tvhich too many people have chosen to throw dis- 
credit. Wherever acetylene has shone with its brilliant 
white lumlnaace It has produced surprise, sstisfae- 
tlon and economy. Neither coal gas nor eleeiricity can, 
like acetylene, be produced economically In any loca- 
tion and IndependeBtly of tbe Industrial conditions of 
the place.” 

Dwelling on the Impetus which the acetylene In- 
dustry Is now receiving from tbe advancement of auto- 
genous welding, which "bids tatr to revolutionise 
metallurgy," the det Botatrage$ also finds oc- 

casion to refer to n report of the United States Light- 
house Board whielt was quoted at the aoetylene con- 
grew In Chicago In August, and according to which a 
kerosene burner Of flfty candle-power costa the gov- 
grament 6,700 friact per year to maintain, by reuon 
«t the neoegafay.iK DBbhiytof a ttabt keeper and pro- 
vldtnf a haUtattOB tor the latter, while tbe saine 


candle-power can be iiialnUlnod for 75 francs per 
year by means of stored acetylene gas 

A Sound-proof Room 

T he Physiological Institute of the University of 
Utrecht possesses one of the most remarkable 
rooms in the world, a chamber about seven and a half 
feet sqimrp, which is said to be absolutely noiseless, 
as far as the entrance of sounds from outside is con- 
cerned 

This room la situated on tbe top story of a labor- 
atory building, and Is an inside room, liut so ar- 
ranged that it can be ventilated and Inundated with 
sunshine The walls, floors and celling ouch consist 
of half a dozen layers of different substanres, with 
air spaces and interstices filled with sound-deadening 
materials. 

Some persons when In the room experience a iio- 
cullar sensation In the oars. While every effort has 
been made to exclude sounds that are not wanted, of 
course tho object of constructing this singular room 
wae to experiment with phenomena connected with 
sound. Some of the sounds employed are made In 
the room Itself, others are Introduced from outside 
by means of a copper tube, which Is plugged with 
lead when not in use. 

A New Potato 

D uring the past two or three years remarkable 
progress has. It is said, been made in the cultiva- 
tion of a new species of potato In the department of 
Vienne in France. 

This potato originated In Uruguay, and Is called 
the BoUtnum Commersoni. In its now environment 
In Franco, and by reason ot Its careful cultivation 
and selection. It has developed several forms thak 
promise to become fixed, and to possess much value 
as additions to the food resources of Europe 
Among these forms, all springing from one parent 
speciea, there are a yellow variety, a white variety, 
a red variety’, and a variety not specially character- 
ised by color, all of which possess distinctive shapes 
and qualities. A fact that esiwlally Interests botan- 
ists and cultivators Is that these varieties have evi- 
dently not yet reached their final settled forma, and 
the experiments In Vienne are closely watched be- 
oause It la thought that they will throw light upon 
the unsettled question of the general origin of the 
potato. 





The Eighth Motor Boat Meeting at Monaco 


By the TarU CorroiKpoadent of the Scientilic' Americitn 



A fter the iwimeroiiB aeroplane fllghtB 
that havL> takcti placp In France so 
far this year, It was a lellcf to the sports- 
men of the woild fo Rather at Monaco 
once nioie In order to witness the eighth 
iiliniial motor host tbcck After the phe- 
nomenal Hpeerl exhtlitfed In the Solpilt 
hv the new Hritlsh boat ‘‘Maple t^eaf 111 " 
a month or more ago, It was expected that 
extraordinary bursts of speed would iK' 
shown hv the racers at Monaco, but In 
this, motor boating enihuHlasIs were dis- 
appointed as there were bvit few racers, 
and as most of these broke down and 
failed to make any remarkable perform- 

At the opening of the meet on April 
;trd, several rompetllora went Into the 
racea without having thetr craft prop- 
erty prejrared Moreover, the sea was 
rough, and as a result of this the "Hick- 
Ass VII " was ovcrlurned hv a large wave 
and Its owner, M Rudolph Hertsog, and 
his two mechanics were obliged to cliuih 
up on the bottom of the boat until the\ 
were rescued and I heir craft was (owed 
to a wharf 

Thr* free for all rare (one round of thi' 
fi 2r.-kllometpi or kKKmlle course) was 
participated In the first dav hv but one 
racer— th(' "Maple U>at HI," which com- 
pleted the course In 17 minutes, and also 
by the following < misers In the third, 
fourth and fifth classes, vis Third 
class (2fiV4-fool hulls, having 4-cy!lnder 
motors of lOOxldfi millimeters - 3 937x 
S.Dfin Inches— bore and stroke) i, "Ex 
celslor XIV 17 18 nfi4r> miles per 
hour), 2. ‘‘Hultane," 16 59, .‘1, "Cesar,'’ 
31:21: 4, "Naval," .V2 42 
Fourth class (26>4 to Sh 1/3 foot hulls 
having 4-cy)lndpr motors of 1.10 wm — 
4 055 Inches bore)' 1, ''luirssen Palm 
ler," 8 4H (26 56 nilleg per hour); 2 
"Femlna," 24 49, 3. "Elle," 27 27; 4, 
‘‘Utile 1 ," 28 1 1 

Fifth class (39 '17 to .59 0.5 toot hulls, 
having 4-cvUndPr motors of 155 milli- 
meters— 4 1,5'; inches - "bore I 1, "Chante- 
cler 1," ]0 ri (22 29 nilleh per hour); 
2, "IjB Quise," 10 25 The racer “ITrsula” 
of the Puke of WcHtmlnster broke one 
of her propeller shafts, and (he propeller 
perforated the hull Nevertheless, she 
was able to reach shore under her own 
power with the other propeller 

The second dsv the weather was nttu h 
better, and the balance of the free-for- 
all race, 1 e , for irttisers of lire first 
and second clasHes, and tor sotn>’ of the 
otItPi racers, was tun off The results 
were as follows (’‘ttilseta of the first 
class 1. 'Tllspano Stil/.s," 10 ,50, 2, ‘'Ex- 
celsior XV." 13 01, 3 '‘Pa.s-8l fort”; 4, 

"Steno"; 5, "Slmnnc”, fi. T.clla M^rlcm ” 
Second class 1 ‘Gregoire IX ," 9 24; 2, 
"Oregolro X " 9 45, 't ‘'Exielslor- 

Segttor 4, "Voltigciir” 5, ‘‘l.lsette"; 6, 
‘‘Vedette dti Carlad " Racers, flrsl class’ 
1, "Ijabor V," 7 47; 2. ‘‘Mlrandu," 7 54 
The final handicap, consisting of two 
rounds of the cottrse, or a total of 7% 
miles, resulted as follows’ 1, ‘flregoirH 
IX," 18 04 (25,70 miles an hour); 3, 
"Hlspano-Sulza," 30’ 22; 3, ‘‘Tdrsseii. 

Daimler,” 14'4fi (3155 miles per hour); 

4, "Excelsior XV,” 19, -OO; 5, "rtiante- 
cter,” 17 33: 6. "Maple l^eaf ill," 14’2* 
(32 36 miles per hour). 

In the affornoon of the Moond day M. 
B6cue experimented with the Kabre hy- 



Bide view of Fabre hydro-aeroplane at teat upon the water. 



TIm Fabre iiy(bo>aaroi>)ane beCoro-^ 
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dro-aeroplane, frequently rising trow the 
water and waking evolutions in the Sir. 
The meet was delayed for a dky on ac- 
count of bad weather, but afterward the 
weather cleared and the SO-kllonieter 
(Sl.Od-mlle) race for the 11,000 prise of 
the International Sporting Club was run 
upon a amoolh sea, The results of this 
race were as follows; Racers of the drat 
GlSBs: 1, "Hlapano-Buiza.” Ih. 42m. 19s ; 
2, "BxcHlsIor XV.,” 2h. 208,: 3, "Edel- 
weiss”; 4, "Mlstrar'; 6, ‘‘Blmone,” There 
were nineteen entrants In this class. The 
racers of the second class finished as fol- 
lows: 1, “Blgraa-Labor," lb. 18m. 40s 
(25 30 miles per hour); 2. “Labor V.," 
Ih 22m 18s "Miranda" and “Kangou- 
roo" stopped on the fourth round and 
were not placed In the race. 

The chief race of the entire meeting, 
the Championship of the Bea, waa held 
on Sunday, April 9th, and no less than 
fifty-two boats wpre entered In this event 
for cruisers The distance was 200 kilo- 
meters (124 3 TO Pee) The race waa won 
by (be German boat, ‘‘LtlrBSen-Oalmler,’’ 
In 4 bours, 43 minutes, 17 seconds, which 
is equtvHlenI to an average speed of 26.09 
mllos an hour. The prise was |1,200 
The only olher boats to finish the 
race were "l-A Quise," of M Deperdtisain 
(5 hours and 28 minutes), and the "PleJt. 
Ass VII.” (6 hours, 22 minutes, 29 sec- 
onds) 

It was a noteworthy fact that all 
three of these boats were equipped 
with German motors, the winner hav- 
ing, of couree, a Palmier engine, and 
the other two having Mercedes and 
Durkopp motors respectively The "LUrs- 
sen Daimler" had a flat-bottomed hull 
of the type used In the Prince Henry 
cup race The ‘‘I 41 Quise," built by the 
French constructor Plirc, had a similar 
hull, with a perfectly flat bottom, round- 
ing upward a trifle toward the bow Her 
motor was of less power than that of the 
winning boot, but she made good speed 
novertheleas, and the motor ran without 
a hitch for the 6V6 hours While M 
Deperdussln was piloting hls boat In this 
race, VIdart, on hls Deperdussln mono- 
plane, flow from Nice to the scene of the 
races at Monaco, and performed evoltt- 
tlons above the racers This event Is 
shown In one of our photographs, 

On April loth the “Prlx du Tlr aux 
Pigeons," the fiO-kllomcter race for cruis- 
ers, was run off, the winner being "Ore- 
golre X." of M Hlnstln, which finished 
the rscp In 1 hour, 14 minutes, 86 sec- 
onds— an average speed of 2414 miles an 
hour. In this race for ernUers, the an- 
perlorltv of the new Orogoire motor, 
which has a bore of 90 millimeters (3.543 
Inches) and a stroke of 300 millimeters 
(11811 Inches) was demonstrated. 

The "Prlx du Monaco" for racers of the 
second class was a walkover for the 
"Ursula," In 48:67. This craft bad been 
repaired alter her accident oo the first, 
day, and ran this race In good order. 
Unfortunately her only eomjjtdlltor. the 
“Clement-Despujols," wa? not In commis- 
sion for this race. She was fitted with 
the 12 s horse-power d-oyUnder motor 
formerly tn the Olement-Bikyart airship. 
This was mounted directly upon the hufil 
of the boat, and the ehocke end vlhraflon 
*of tbehydfoplane broke one pt the luge <dl 
the orank ca|le, and mado it ndeowefjf hd 



'eiWIiit ' cajiie b«ror« tb« boat 
ailim 1m gut in conoiiwiQO again. One 
«l! ouf gtaotogimphg iibowi thia boat at 
'IMI i^iMd wtioa vlowed from the rear. 
.0m 1* * trideat ano^ep ‘hydroplane, and 
t^r hall haa a peculiar curved shape as 
Yfowad from above. 

l%e atteluoon of April llth a strong 
M«t irlnd arose, and It was oply possible 
130 van two races early In the afternoon, 
•nibse were the ‘•Prlse of the Modllor- 
thntWi” for cruisers of the third olass, 
piid the “Prlx 4« la Goto d'Asur.” for 
Cfulsers of the fourth class. The dis- 
tances In both races were 50 kllo- 
pMters. 

The "Labor IV.’’ won the first race In 
1 hour, 4 minutes. :12 seconds (88 87 miles 
an hour). She heat hy 8 minutes the 
time made last year in thla race. This 
boat is a hydroplane with one step. 

In the other race just mentioned, the 
‘‘Llirssen-Dalmler” finished first In 1 hour 

5 minutes, In spite of an accident to the 
magneto, which was repaired during the 
courae of the race. The hydroplane 
"Sigma'Labor" was running In second 
place, and was within half a mile of the 
finish when the pump chain lirnke and 
lost her the race. "Labor V.,’’ however, 
obtained second place 

The chief remaining events wore the 
"Coupe des Nations," on April 18th. and 
the "Coupe du Prince da Monaco," on 
the following day. 

The first-mentioned race was rurf on 
April 18th, and was won hy the “Llirssen- 
Dalmler," her time being 2 hours, 1 min- 
ute. and 20 seconds, tor the 851 miles 
This Is an average speed of .50,7 in. p. h. 
"Chantecler II." was second, with an av- 
erage of 2fl.Bm p h., and '‘Tllspano-fliilsa" 
third, with an average of 24 4 m p. h. 
"Maple Leaf" retired at the end of the 
first round The "Clemont-neapujols” 
and "La neche" were obliged to give up 
the race, as was also the ease with 
"Uriula," owing lo the asphyxiation of 
one of her erew on the ninth round 'Tills 
happened on account of a leak In one of 
the exhaust pipe ,|olnts, "L(lrsson-Dalm- 
ler" broke her tiller rope near the end 
of the last round, but sho had sufflclent 
lead to enable her to restart and win 
the race after the tiller rope had been 
repaired. 

Despite the fact that the British boats 
had undergone a continual run of break- 
downs and 111 luck, the "TTrsula" finally 
Buereeded In winning the "Coupe do 
Prince de Monaco" on the last day. This 
race waa won In 2;. 54 lA' "ver a course 
of 2,682 meters (alwiit 1 54 knots) 

The principal novelty at the meeting 
this year was the Fabre hydro-aeroplane, 
the "Ooeland " This made a number of 
excellent flights, starting from and alight- 
ing upon the water with the greatest ease 
On April 12th, while M. Fabre was flying 
her. he was obliged to descend quickly, 
as the wind waa carrying him near to 
the ends of the piers The front float 
Stnick on the crest of a heavy swell, and 
the machine tipped and struck Its right 
Wing against the rocks. It was badly 
damaged, as will he aeen from one of 
the photographs 

From the fact that the British racer 
"tlrsnla" made a round of the course In 

6 minutes, 87 3/5 seconds, which Is almost 
exactly 38 knots, and also on account of 
her having Broken tier record of last year 
(6 ittlnutea, 20 4/5 seconda) by covering 
the course In 5 minutes, 13 3/6 seconds— 
s speed of well over 38 knots— it la sup- 
posed that the course was under the offl- 
dlal figure of 8 36 ktlometers In lungth 
A complete circuit was not made In moet 
Instaaoee wh«a the boate were timed 
while racing, eo that the reoorde above 
given ms- probably only be taken as ap- 
proilmate. Hie longer the distance, how- 
ever. the more nearly accurate the above 
records must be. It Is probaWe that the 
eaperlenee Obtained hy the Bnglltm with 
the reoer “Maple Leaf HI." will stand 
tihem la gopd stead when it comes to 
edmiwillag ta the race lor the Harme- 
wdrdl oUp, whtUh win be held la Long 
istaiiid ikn^ neat Avgust 
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“LOrsten-O^mler/’ winner of the '’Championship of the Sea,” viewed 
from the rear at full speed. 



M. Oeperdusaln piloting ”Ls Qulse” while Vidert is flying s 
Depsrdusain monoplsne overhead. 







“La Fleche,” a st^ hydroplane built about s regular hulL 



“Clement-Osspajel” at full speed on the Seine. 
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Poggibilities of the Automobile 

A utomobiles have been utilized in 
various ways as auxiliary powers 
The Eilltor of this Journal onoe used his 
oluetrlc automobile lo light a church 
Farmers use (he automobile to drive 
wood-Buwliig machines and churns. The 
Increasliig popularity of vacuum cleaners 
tor domestic use and the necessity of a 
reliable power for malntatulng the 
vacuum suggest the desirability of some 
inexpensive attaelimeut or (ilting for ap- 
plication lo automobiles lu adapt them 
to supply the power for o|ieratlng the 
vacuum pumps Hosslbly a simple puni)) 
might be incorporated In tbe automoblb 
so that when the aciiomoblle owner 
slopped Ills mai blue tii front of his home 
it could be utilized In ( oriiiei I ion with 
suitable iilr pipes ami lools to vacuum 
clean the entire premises 

Counterfeit Coins and Baby’s Bank 

T he cashier of a prominent savings 
bank Is ieBi)onBlble tor the state 
raent that a goodly sum of bad money 
annually finds Its way Into babies' banks 
At first thought this would seem to Inrtl 
cate a mean spirit on the part of grown 
up folks to take advantage of innocent 
eblldbood, but the reason given by the 
cashier mentioned seems to set aside that 
impression Many of the savings banks 
distribnic small metal banks among their 
doposllors Tbe keys to these arc kept 
by the bank, and tho money oneo dropped 
In the metal bunk Is accessible only to 
the parent Instltnllon This Is a very 
popular form of encouraging saving, and 
very few young loiiples who have a baby 
are without one of these little hanks, 
conveniently placed (o receive the spare 
coins which so quickly swell Into large 
Ktinia for the growing son— -or daughter 
—and heir I'hese banks are brought to 
the receiving teller to be emptied and 
tbe contents credited lo the depositor. 
That Is tbe time when the teller has to 
watch out for counterfeit coins It Is 
seldom, indeed, that one of these niotal 
b.inks docs not contain at least one 
(ounterfell coin His theory Is that lead 
nickels and quarters and dimes come to 
almost everybody In the course of time, 
and those who keep metal banks seem to 
have an Idea that In counting out a 
large number of coins the toller Is apt 
to overlook a rounterfoit. Frequent re- 
sort, however, on the part of depositors 
to this way of making good the loss oc- 
easloned by the receipt of a bad coin has 
rendered the ti'ller's eyes sharper and ho 
looks more Intently at the numerous 
rolns dumped on his desk from tho 
"habv’s bank" than he does at the ordin- 
ary grist that comes to his mill Of 
course a i-oln sodiscovered Is eourteonsly 
returned to the depositor, who generally 
murmurs something about "not noticing 
It was bad," and goes on his way, but the 
regularity with which such Incidents oc- 
cur has convinced cashiers and tellers 
that sooner or later all counterfeit money 
finds Its way Into some baby's bank. 

The Current Supplement 

T he current Biivim.kmv.nt. No 1844, 
contains, among other striking arti- 
cles, an authoritative explanation by a 
German naval officer of the accident that 
happened to the (lennan submarine boat 
"IJ 3,” on January 17th lust, nnd the man- 
ner In which that unfoitunale vessel was 
salved — An artificial niclliod of forcing 
basket willows Is dcDcrlbed —Prof Au- 
gust Welsmanii's splendid essay on 
Charles Darwin Is continued— Mr A. D. 
Morehouse presents the sei oud and con- 
cluding Installment of his paper on “Tho 
Reclamation of tin- Southern Louisiana 
Wet Prairie Lands" Mi Robert Grim- 
shaw presents a digest of the work pre- 
pared by the German Association of Steel 
Manufacturers on tho stiblect of ceilings 
and girders— A gravity surface for the 
handling of bricks is described by Mr 
Frank C Perkins 
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Science in the Current Pc^fiic^ib^s 

In this Department the Reader will iind Brief AWtraets of Interestingf 
Articles Appearing in Contemporary Periodicals at Home aiid Ahrottd 


The Application of Mathematice in Sdenoe 

E very good and perfect gift !■ sure to be abuaed In 
the hand! of aome who lack eltlter the akill to 
properly handle the tool placed In their handa, or the 
right aplrlt to appreciate Its worth 'fhere are those 
who bring discredit upon the value of niatbematlcs In 
the service of science by their puerile endeavors per- 
force to turn to account in their work what facilities 
they possess In mathematical discipline, to force Into 
the garb of a mathematical formula some Irrelevant 
feature, some supposed numerical relation 
It Is perhaps In part cases of this kind that Prof. 
Sedgwick-Mlnot had In mind when he aald, In his 
address before the American Association: 

"We biologists can not deplore too frequently or 
too emphatically the great matheniatical delusion by 
which men often of very great. If limited, ability have 
been misled into becoming advocates of an erroneous 
conception of accuracy The delusion Is that no 
science Is accurate until Its results can be expressed 
mathematically The error comes from the assump- 
tion that mathematics can express complex relations. 
ITiifortunately, mathematics have a very limited scope 
and are based upon a few extremely rudimentary ex- 
perlonc.os, which wo make as very little children, and 
of which probably no adult has any recollection. The 
fact that from this basis men of genius have evolved 
wonderful methods of dealing with numerical relations 
should not blind us in another fact, namely, that the 
observational basis of mathematics is, paychologlcslly 
speaking, very minute compared with the observa- 
tional basia of even a single minor branch of biology 
Moreover, mathematics can at the utmost deal with 
only a very few factors, and cannot give any compre- 
hensive expression of the complex relations with which 
the biologist has to deal. While, therefore, here and 
there the mathematical methods may aid us, we need 
a kind and degree of accuracy of which mathematics 
la absolutely Inoapablo. For our accuracy It Is neces- 
aary often to have a number of data In tbelr correct 
mutual relations presented to our cotisclousness at 
the same time, and this we accomplish by the visual 
Image, which Is far more efficient for this service 
than any other means of which we dispose When wo 
wish to understand a group of complex related de- 
tails, such as an anatomical structure, we must see 
them, and if we cannot see them no accurate concep 
tion of the group can be formed With human minds 
constituted as they actually are, we cannot anticipate 
that there will ever be a mathematical expression for 
any organ or even a single cell, although forniulie 
win continue to be useful for dealing now and then 
with Isolated details Moreover, biologists have to do 
with variable relations, some of which of course can 
be put Into mathematical form, but we find that even 
the simplest variations become clearer to us when 
presented graphically. The value to every student of 
science of the graphic method has been Immense. 
Biologists can work to advantage wltb quantitative 
methods, we welcome the increasing use of measure- 
ments In biology, we welcome the English Journal 
Biometrika, the organ of the meosurlng biologists— 
but none the less we refuse to accept the mathematical 
delusion that the goat of biology Is to express its 
results in grammes, moters and soconds. Measure- 
ments furnish us with so-called “exact" records, but 
the aim of science goes beyond the accumulation of 
exact records to the attainment of accurate knowl- 
edge, and the accuracy of our knowledge depends 
chiefly on what we see The practice of science con- 
forms to this principle, the definite affirmation of 
which may prove of continuing advantage." 

We cannot help feeling, however, much as we ad- 
mire Prof Sedgwick-Mlnot's forceful sayings and inns 
moU that his strictures on this matter are a little too 
severe We call to mind a saying of the great Eng- 
lish physicist. Sir J .T, Thomson Referring to the 
feeling which seems to exist among certain men of 
science, who appear to hold It a virtue for a man to 
be “unmathematical," Sir Joseph points out that If. 
this be Indeed a virtue. It surely is of all virtues the 
easiest. We doubt If any but a mathematician of the 
highest order, a man like J. J Thomson or Karl 
Pearson, Is fully qualified to discuss the possibilities 
and limitations of mathematics as applied to the sev- 
eral branches of aclence. The dictates of common 
sense would seem to concur with the practice of the 
best authorities to the effect that wherever mathe 
matics can be succeaefully and usefully applied, wher- 
ever a complete Judgment of the question at Issue U 


Impossible without vredoe mathematloal ahalyihi, 
there is It Indeed true, that “no solence Is ao«ttt«to 
until Its results oan be expressed mathematically." and 
there mathematics must be applied regardleM of any 
prejudice that may exlat against the exprosslon of 
results In "grammas, meters and seconds.” 

PModo-fhbrkii. 

A FRENCH manufacturer of artificial silk has re- 
cently put on the market an apparently woven 
fabric, which is sold under the name of silk gaune. 
The material resembieB other fabrios made of artl- 
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Fig. t-Spedmea of paeado-firiNie, magaWad. 

flclal silk in Us brilliant luster and Its lack of 
strength when wet, but careful examination with a 
magnifying glass shows that It Is not composed of 
threads interlaced or woven together, but forms a 
continuous net of uniform thickness <Flg. 1), the 
fibers of which are fused or welded together at their 
Junctions (Fig. 2). In short, It Is not a woven fabric, 
but a pseudo-fabric. 



Fig. Z— A jonctioB of fibers, groatly nugalfiod. 

M. A Chaplet, who describes this new material In 
a recent Issue of La Nature, refers to previous artl- 
clee describing various processes for the production of 
similar pseudo-fabrics which have been patented In 
recent yeare, but ho adds that none of these methods 
bus been found eomlnercialty practicable, and that 
the forms and Inequalities of the elements of the 
new material prove that it Is not made by any of 



Fig. &--DiagtwilBaatttatiafftlMprliMM*aCtlM 
sastliod of prodoEliif 

these processes. Although the secret of tho prodnq* 
tIon is Jealously guarded. If, .Ohaplot bait snoeotdfd 
In dlsooverlng the twlncipls of Its monufaeturs. , 
method Is espeoUUy intorssUng beeauso It djMbrs 
widely from all methods already known and dsssflhoih 
The oontlnnons net wltl<di forma the gauao is ndlfied 


1^ a laetal byitndor irtth %s fifofwwi 

dnfmfiM In a pattorn 
rotates la ooatsot wHh a Vsssdl ittsdi 
of oellujose (Fig, IJ, snd Ott). traonth «i« jC^s 
with the viscous solution, mem of (s «•> 
movod from the cylindribgl furtsd* 
grooves by tulUbly srraafed roRetp and suMn nkn, 
Ths cylinder Is also prsflasd llmly ntong 
element of Its surface, agai&et on endle|(s esrryfnf 
band to which the network of oellu^ pasta to thus 
transferred. This part of the operation ^ not neoen-. 
pushed without difficulty. In order to dotgoh . th« 
soft ttoino from tho cylinder and transfer ft -to tho 
carrier refiutorly and without tearing, ft must bn 
carefuUy atartod at the commoaoement of; the rota- 
tton, and tho vlsooolty of the maee, tho ehainntar ot 
the receiving eurfacd and the temperature niuet hn 
Just right. 

The endless band Is stretched over a pair pf roUsrn 
ot which one to pressed against the osadlng eyllnde*' 
and the other rotate! In a trough which qentalna « 
coagulating bath (Fig- 3)- In lU passage throughi 
this bath the pseudo-fabric, already somswhat solldlltodi 
by evsporstlon, but still very weak, is hardened andl 
strengthened so that It oan be detached from the 
carrier and drawn off to one side over a third rollor 
(Fig. S). It then passes through a hardening bath 
of formol, and through dyeing batha, If a oolorsd 
fabric to desired, and to finally dried. The oolluioso 
solutions, and the fixing, denitratlng. fireproofing and 
other baths do not differ essentially from tbcoe «n- 
ployed uaually In the manufacture of artlfiolal silk. 

The prooeaa to very Ingenlona, and Its result ip 
satisfactory, but Its field ot uaefulnees to very limited. 
In practice, gauaes and tulles are the only fabrics 
that oan be BUooestfuUy Imitated by this msthod. Aa 
attempt to Imitate the closely-woven silk tsbrtcs that 
are moat extenaiveiy used would result in the pro- 
duction of a oonUnuoiu filpj, or shget of eriluloao^ 
having none of the peculiar ohamctsvtotics- of a woven 
fabric. Even It the oloaely-lald fibers could he kept 
separate, the Imposaiblllty of relative motion at tbelr 
Intersections, where they are welded together, would 
deprive the pseudo-febrlo of the flexibility, extenai- 
blllty and elasticity of a woven fabric. 

Hence the Industries of spinning and weaving ars 
not threatened with extinction by this invention, but 
they may find a formidable competitor In another 
process, which to still In the experimental atoge, and 
which to based on the spontaneous formation of thin 
fibrous felted tissues in solution of vtocoss In certain 
condltlona. 

In 1784, when the celebrated naturalist Rdaumur 
predicted the manufacture of artificial silk, he also 
foresaw the production of pseudo-fabrics. The rapid 
development of the artificial silk Industry gives reason 
to expect that pseudo-fabrics of real utility wlU Boon 
be ivoduced. 


Oryptogamic Mdadicg of CerMli 

T he steadily Increasing public appreciation of the 
vital Importance of the purity of food auppltos 
makes especially timely an article on the detotertoua 
effects of fimgus growths upon cereals, recently eon* 
trlbuted to OottMi. 

Tbua the use of bread or flour made from ergotle 
rye oauiee a gangrenoui or oonvulalve maladr ealled ' 
ergottom, a dtoease formerly epidemic after very 
rainy seasons 

In BUesla nnd In Saxony In the alxteettth and the 
seventeeoth centuries It was a fearful toourge, and at 
various periods since baa been rife in other parts of 
Dnrope, trying to the carelessnese or dtoboaeety of 
farmers In not separating the diaeased from the 
sound grain. ^ 

Urgotlc bread to slightly violet In color, unpleusnt 
of odor, and hitter sad unappetising ot tsi^, 

‘When the ergot to tulfioleaUy abuadaot It to iw- , 
vested by the microscope. Wnm proowat to Very ame.ll 
Sttounta It may be deteeted hy the loUowtBff ntefhoA; 

Boll BOBie of the flour In hUnbid miied With a taw 
dropa ot hj^roohlorto add and allow H to stand. Tlio 
liquid win be of a rsd tint, ttora or teai tntaase do- 
cording to the amount ot ergM praaeat. dtaedtatt oC 
one per cent may he detarmlnOd hf this 'fi r aa— in - 
Worn three to five per cent to sttfitelOBt to 
oua tiiness, trtilch sMtdttnMto taftalfictai in'dMftfJ 
Anbnsis alse often tall to taiMtad .ffMtil. > ^ 
Oerads are .idtajeet m 

^ K,., . 



' ’ti 'caoMd by 

imH ot ^ gewu 
li9Me1i mui ttabim to th* 
iWliMb pvatitteiii, flanlly booom- 
irttlbh «v« ftwad on the leoTea 
iftittn •■ woU tm m tb« «an. This 
fimni 0t thb MtpoBw of tbe pUat. which i« 
ddiwttlm Ith gralna thrlvel and remain 
«Wli!ir« Th« ftraw l«m color and odor, and 
heomtlbria^^ a i > timd« . The emiilrlo wlidom 
0 { tIiO 'nnBdr had Itec acouaed the barbertV of caualng 
Othl iBdehhm, apd an aarly aa 1060 the Parliament at 
Stfl^fikaddhted the destniotlon ot theao ahmba throuch* 
out Nariaaadjf. 

Modeni hdtaalcal atodlea of the Puocinio hate been 
todtid td JWtlfr thia iMpular bellet. If we examine a 
rtiliy lOaf of the barberry we find at Ito baae a aort 
of twVenWd eup bearlnc on the upper part of its bowl 
a neOlbraaa Whenoe aprlna the rowe of aporea of the 
ruat balled oooidlum. if one of theae aporea be placed 
oh i leaf of wheat or other cereal in the proper oon- 
dltlOM of heht and hnmldtty, it will aoon germinate 
aad a mycellnm will detelc^ hi the plant. Soon after, 
mioraaoeple rode which carry at their topa tiny yel- 
lowtth tounded bodlea, appear on the leavea, atalha, or 
eara. Thaae give to the red ruat of grain Ita char- 
aetertattc aapact ud aecure ita dtaaeminatlon. 

To ahtn up the matter briefly, the PuooinUi graminU 
can not complete the cycle of ita metamorphoeea with- 
out two Tagetable forma, the oereals and the bar- 
berriee. Henoe the auppreaelon of the latter will atop 
the ratagea of thia plague. 

Another pNcointo attacka wheat, oata, barley and 
rye, but ita ocoidtam developa only on the lycopodium 
or Omne other member of tbe family ^f Boraginacefr. 
It paaaee through an identical vital cycle, but ita 
orange colored apota form atralght llnea parallel to 
tbe Totm of the leavea instead of developing without 
apparent order. 

To combat mat, it la neeeaaary ta destroy both bar- 
berries and Boraglnacow. Care must be taken to 
avOid an exceaa of nltrogenoos fertllleore, which favor 
the Ihoreaae of cryptogamoua antophyteB, and to cul- 
tivate varletiee enjoying an immunity more or less 
complete from ruat, such as hard wheat and St. 
Halen’a wheat. 

lUlMat oofiei or rot, often wrongly confounded with 
amot. is likewise dne to a fungus which invades the 
ovary of wheat, sninir the grain with its aporea, which 
form a black powder of fetid odor. Thie eoroetlmes 
oauaea the hMu of from one-half to threeonartere of 
the harvest. When the ears lisue from the eheath 
they take os a blulah-green color and ripen before the 
othora. Tbe affected grain has a characteristic nause- 
ous exhalation. 

It la a member of tbo same family which produces 
■mut, which develops like caries, but whose black 
eporea are finer and odorleee. This attacka cbieflr 
barley and oate, and exerts Its ravagea on the paren- 
chyma of tbe glumes When the wind baa blown 
abroad tbe powder of the eporee, the ears are left 
mere blackened skeletons. Happily both caries and 
omut can be prevented by the sulphur treatment. 

Another parasite, tbe OpMoholuo graminit, invades 
the Joints of wheat atalka that are nearest to the 
earth, As the italke sre thue weakened the grain 
falls even In a very moderate stonn. The beat method 
of combating this trouble is aparae sowing to obtain 
vigorous plsnts and increased application of phos- 
phates. 

Finally we may consider the fight against ergot al- 
ready referred to as the most serious disease of rye 
This fungus, (TIaoioeps purpurea, develops on the 
ovary, principally In wet saaaons. The place of the 
grain is taken by an exoiosoence resembling the spur 
of a eeOk. Its mycelium Is of a apeotal form, enabling 
It to raalst conditions unfavorable to vegetation. Fall- 
ing on the ground during harvest or Introduced by 
badly cleaned seed. It awaits the month of May to 
tmetlty, when it produeee tiny rounded bodies at the 
end *iit a peduncle. From the whole surface exude 
small dwpe dINi olsar U<inUI in which awlm the spores, 
whteh canrled by Insaots to the flowers of tbs rye pro- 
dttod a&o^sr form of the fungus. 

Tbs ysEkrwlsh fllsmenta of the myoeUum gradually 
penetrat* the watld of tfie Pram and take the place of 
the Uttar. To prevent spread Of this disastrous 
paniistitti fte flnt duty of ths fanner ahonld be to sift 
and Boarfi tint aoad earalnUy- 'RMn the rye should be 
ent .'Mlmm ^e floweTtng./«f the wild oereele in the 
▼i<M«tr 'fp. wUoh the M^MWi of the fungus might 
dspitop. 

BudwpmJtollM 

to'ttnfe then appear in the nedloal 
cataWguee of foreign bodiee 
i^/neefopay and mueh leog often at 


atomaeh tor long periods of time Is surprising enough, 
even when ttuy consist of soft and yielding eubataaces, 
such as the hair which becomes matted together to 
fom a hal^l)all: but when post-mortem examination 
of a person who has never shown the emalleet sign 
of gastric discomfort discovers within the stomach 
a multitude of metallic objects, sharp, rigid, dlffloult 
to swallow and dangerous to retain, the only possible 
explanation of auch an extraordinary insenaitlvenees 
must be toun^ In tbe fact that the metal-swallower 
had been demented for years. The London Lancet re- 
cords a truly remarkable instance of this insane 
propensity in the case of a mulatto woman, aged 88 
yeara admitted in 1803 to one of tbe Missouri State 
hospitals with acute mania, ending In dementia, and 
caused by excess in cocaine and morphia 
‘'From this time until September, 1910, when she 
died in the hospital, she never showed the least sign 
of disease of the digestive eystem. The attendants 
often saw her picking up nails snd pins, but no one 
bad seen her swallow any. Death was due to uepbritis, 
and until a week before her death she never refused 
her food. Dr. A. H. Vandlvert and Dr. H. P. Mills, 
who made the necropsy and reported the case in the 
Journal of the American ifediral Attorlation, were 
surprised to find the fundus of the stomach stretched 
down In a long pouch which reached Into tbe left 
lilac fosaa and adhered to the parietal peritoneum In 
that region. In this sac lay a hard mass which proved 
to consist of a large number of foreign bodies, leaving 
a narrow channel for the transmission of food along 
the leaser curvature. Adherent to the peritoneum of 
tbe stomach was the great omentum, remarkably 
thickened, and inclosing a number of small abscesses 
which represented the points at which the foreign 
bodies had made a way through the wall of the stom- 
ach, general peritoneal Infection being averted only 
by the omental adhesion. The mucous membrane of 
the stcmach was atrophic throughout, and ulcerated 
In patches; the submucosa was infiltrated with round 
cells, and the subserous connective tissue exhibited 
a general dense fibrosis. Ulcers and widespread ero- < 
Sion were also seen in the mucous membrane of the ' 
ORsophoguB. In addition to the foreign bodies in the . 
stomach there was a needle In tbe nsophagus and 
another at the baae of the left lung The foreign 
bodies In the stomach weighed 2,268 grammes (5 
pounds avoirdupois) in the aggregate, after thorough 
washing, and^ consisted of 463 nails, 42 screws, 136 
ordinary pins, 1J6 hair-pins, 106 safety-pins, 62 carpet 
tacks, 63 buttons, and a miscellaneous collection of 
bolts, metal nuts, teaspoon handles, thimbles, needles 
beads, cost-rack hooks, fruit seeds, stones and pieces 
of glass, and all sixes and shaiies of similar olijects, 
the total number being 1,446. The writeri have ar- 
ranged this scrap-heap in rosette form for purposes 
of photography, and have thus achieved an extraordl- 
narlly vivid picture of the poBsibilltles of the human 
stomach.” 

Eraotiolui and Morab 

A PAPER read by Dr William Brown at a recent 
meeting of the British Psychologiral Society is 
reported upon in Nature, from which wo reproduce 
the following account. The subject of the discourse 
was "Emotions and Morals” After a brief survey of 
the views of earlier writers on the nature and classi- 
fication of the emotions and their relation to ethics, in 
which, however, the doctrines of Aristotle and Adam 
Smith (“Theory of Moral Sentiments”) were treated 
at some length, the speaker proceeded to discuss the 
meaning of the terms "passion,” "emotion,” and "senti- 
ment" In relation to tbe theories of Rlbot, Shand, and 
McDougall According to ordinary uses of the term, 
and also to Its etymology, passion would seem to indi- 
cate an uncontrollable atate of mind, in tbe form 
either of an actual emotion or a system of emotional 
tendencies. Although Sband's employment of the 
term sentiment to express the conception of "a system 
of emotional Jdlsposltlone centered about the Idea of 
some object" would theoretically cover the latter of 
these two uses, passion seems to be a more appropriate 
and expressive word to indicate those systems which 
are uncontrollable by the rest of the mind, and Issue, 
under appropriate conditions. In uncontrollable emo- 
tions, e g., "a passion for poUtios,” "a passion for the 
stage.” 

The word sentiment, ss used In literature, has ac- 
4ulred assootations of weakness or placidity which 
constitute a sliiht drawback to its use in ecleDtlflc 
peychology to cover all cssea included in the technical 
definition of Shand above mentioned. "Tender emo- 
tion," Identified by Rlbot and McDougall with tbe 
parental tnlttnot, seems to have a wider connotation, 
and recslves mors adequate treatment from Shand. In 
particular, the element of tenderness or pathos 
present In many Mthetic emotions has little connec- 
tion with ^ parental instinct 
The aueetloa id "emotions and art" waa treated at 
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some length, with special reference to music and the 
drama. Neither the aensatlonaUstlc nor the formul- 
latie theory is adequate as an explanation of music. 
The ancient Greeks were right In regarding music as 
"the proper language of the emotions,” but it Is im- 
portant to realize that the emotions of music are not, 
Strictly speaking, Identical with the emotions of every- 
day life. They are analogous to the latter, and this 
explains the appropriateness of the music lo the words 
In opera, but they really belong to a world of their 
own and possess a moaning of their own This is 
why tbe music of an opera, even when entirely appro- 
priate to the words, may transiend them In such a 
way that elements of grosaness In Ihe story entirely 
lose their real "work-o-day” slgnlfleaiiee in the totul 
presentation. The "Salome” of Strauss is a sinking 
illustration of this. 

As regards the psychology of acting, the liniioriant 
statistical Investigation carried out hy Mr ■WllU.am 
Archer, the dramatic critic, morn than twenty years 
ago, is the only work of defliilie hi lenillic value 
hitherto produced. Mr. Archer’s chief purpose was to 
test the paradoxical view of Diderot, accepted by 
Coquelln, but rejected by Sir Henry Irving, that stage 
emotion should not be real, and that the really flrsl- 
class actor should be a man of little or no "sensi- 
bility” The resiilts showed that In almont all cases 
of flrst-clase acting In England, not only did the prin- 
cipal signs of real emotion — real tears, blushing, 
pallor, etc. — occur, but the artists exiierienced genu- 
ine emotion, and often found real enioflon from their 
private lives help them on the stage by mingling with 
and intensifying their feigned emotion A state of 
dual consclousncBs whilu acting was found to bo com- 
mon, but not unlversHl 

Mr. Archer adds many further commeutH of con- 
siderable psychological value, and predicts that the 
subject will be taken up some day by trained psychol- 
ogists and subjected to an exhaustive discussion 

As an Illustration of many of the points raised by Mr 
Archer, a letter very kindly written bv Miss Ethel 
Irving as a reply to a query as lo her state of mind 
when playing Intense emotional parts, was quoted and 
discussed, and a general theory of stage emotion was 
sketched out and Illustrated by a brief description of 
Miss Irving's rocenl emottoual acting, especially In 
Henry Bataille’s play, "Dame Nature.” 


Green Water of the Nile 

T he "green water” of Ibo Nile is iiuite a rilllennt 
thing from the green water of tlie ocean 
About April 16th tbo Nile bi'gins Its annual rise, 
and a month later the effect la felt at Khartum A 
very curious phenomenon accompanies this increase, 
in the appearance of the "green water ” 

For a long time It was believed that the* color came 
from tbe swamps of the upper Nile, lying Isolated and 
stagnant under the tropical son, and polluting tbo 
waters with decaying vegetable inattei. With the 
spring rise this fetid water was Bitpposecl to he swept 
into the streams to make Its appearance In Egypt 
Within recent times, however, this theoiy has been 
abandoned Now, we are advised, the green water Is 
caused by the presenc-e of I uiiimerublc numbers of 
mlcroecoplc alg», offensive to the t.cste and smoll. 
They originate away up In the trlbtitailes, and are 
carried to the Nile, where under the hot sun and in 
the clear water they Iiierease with amazing rapidity, 
forming columns from two hundred and fifty miles to 
five hundred miles in length 
The weeds ccontlnue to grow, die, and dc'ca.v until 
the turbid flood waters put them to un end. for they 
cannot exist except In clear water 
Offensive as, In some respects, the giecui water Is, 
it Is hailed with delight by the Egyptians, since Its 
appearance U a sign of the real flood time and the 
close of the water famine. 


Known by Their Sparks 

E xperiments made in HuciapeHt have shown 

that the spark rays made by the incandescent 
particles thrown off from iron and steel when put 
upon an emery wheel afford a means ol testing the 
composition of the metala. 

Carbon steels, manganese steel, and steelH c'ontuin- 
Ing tungsten and nickel, each give a c haructcrlstlc 
spark, of different forms and colors, which are easily 
dlstingulsbable, Thu form of tin* spark picture 
ohanges with the quantity of carbon Even so slight a 
difference as O.Ol per cent of carbon, it Is said, can be 
detected in this manner Pointed hramhlng lines de- 
note oarlMn steel; tool steel shows tbe appearance of 
“blossom” on the branches; tungsten steel gives rod 
streaked rays and shining points, with little balls 
thrown out of the formation, ami an explosion appear- 
snee In the articulation denotes the presence of 
molybdeanni, vanadlnm or titanium. 
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Ins WM turned te n perfect lutlf cylinder In much 
lew time ttann would lisre twen taken nmo tne wen 
been done la a afaaper. 

Lgbricitliiff Iron PIuim 
Br Albert W. Biihop 

W HBN uaing an Iron or iromtaoe plane the irork' 
man le apt to notice a diaasreeable auction or re- 
pelllns action which makee It neceseary tor him to 
uae more force in bandllns the tool than when uains 


■D tk«t ;H nan ,be ■. 

imp M ,twe4 on' tnbitw' Ho, . 

: M an. fttn!^:»talaa ia 

made; Ipy mkiaf one apeint 0^ ind mi* pait 
kereeene nUed, or U deUnd tm* pacta kainaailM nsay 
be need. 


Bolder, nalng roata for dun to five a nlee a 
the nutted roeln may be removed irl^ a ntoA motet- 
ened with benaole. 



O NE of the reader* of Handy Man'a Workshop 
wishes to know of a simple method of eenterinp 
and rt'boriny an enyine ryUnder in a lathe. Instead 
of replying lo the question himself the Editor has 
decided to call for suggestions from other handy men. 

Copper in Steady Beat Jawa 

By H. D. Chapman 

W HEN using the steady rest In lathe work. I have 
always had a lut of trouble because the jaws 
rut Into and mar the work, especially brass work. I 
have tried btird wood Jaws and other materials with 
little success, as they will wear away In a very short 



Copper in eteedy reet Jawa. 

time, BO finally I tried drilling a hole in the end of the 
Jaws and used a round piece of copper. The piece 
was turned to fit neatly Into the hole in the Jaws The 
copper was annealed so It would bo soft. This little 
kink worked to perfection. 

Planing a Cylinder Surfeux on a Lathe 

By O. Ruduner 

A FLANEK has many points In common with a 
lathe. For Instance, the tool remains stationary 
while the work passes under it, and similarly In a 
lathe the tool remains In fixed position except when 



moved to take a new cut, while the work revolves be- 
fore It The lathe, however, Is more adaptable than 
the planer, and by keeping the work fixed and moving 
the tool with the usual feed mechanism, It Is possible 
to piano a piece of work in the lathe. When thus em- 
ployed Its action Is very similar to that of a shaper 
The accompanying illustration shows an Intorostlng 
bit of planing that might have been done on a shaper, 
though not so easily as with the lathe The work con- 
sisted of a casting, plan and side views of which are 
shown In Fig 1 This was to be planed all over, and 



Fig. 2.— Using the lathe as a ahaper. 


the problem was to finish the cylindrical surface A. 
The casting was mounted upon a mandrel, the axis of 
which was made to i olnclde with the axis of the 
cylindrical surface. The mandrel was formed with 
a collar to take the thrust of the tool The mandrel 
was then mounted In the lathe centers, as shown In 
Fig. 2. The back gears were thrown lato mesh and the 
lathe head was locked. The tool rest and slide rest 
were then moved by hand, allowing the tool to take a 
light cut off the round part of the easting By mov- 
ing the head around slightly after each cut. the raft- 



plane work very eoaily, and the following may prove 
a useful suggestion in this oonnection Take a piece 
of wood about a toot long and 8 or 4 inches wide by 
% Inch thick. Tack ou two thlcknesaea of balse or a 
piece of thin felt. Draw the baize taut and secure It 
with tacks driven In the ends of the piece of wood so 
that they will be out of the way of the plane Iron. 
Put a amall quantity of oil on the baize or felt In 
uae. the balse will need a little oil from time to time. 
Now the workman simply lays his plane on the felt 
pad Instead of on the bench: this will lubricate it auf- 
flclently for the next planing. 

Why a LUrht Hammer ki Used in Rivetinff 

By W. D. Graven 

T he novice often wonders why a mechanic should 
tap, tap, tap with a light hammer, in pounding 
down the end of a rivet, when it appeara to him that 
one or two Wows with a heavier hammer would give 
the same result In much less time. The fact la that 



Effect of light and heavy blows. 


the heavy hammer would not at all nffert the same 
result, as Is shown by the accompanying photograph, 
which depicts two rivets, originally alike, both having 
been shortened to about the same extent by pounding 
on the ends. The one at the left was “upset’’ by a 
alngle blow of a heavy hammer, while the other was 
equally shortened by many hlowa of a lighter “rivet- 
ing’’ hammer. 

It will be noted that the heavy blow expanded the 
rivet quite uniformly for the whole length, while the 
lighter blows simply spread out the end of the other; 
the latter effect being the one desired in riveting. Of 
course. If the rivet had been rigidly held In a tight 
hole In solid material, even the heavy blow could 
have expanded only the projecting end; but rivets 
are not usually so held, and the tehdenry of the heavy 
blow, even In such case, would be to displace and 
force apart the pieces which It is desired to bring 
firmly together. 

This photograph graphically illustratos the fairt that, 
though different blows may aggregate the same 
amount of force, their net result Is not always the 
same; and that Judgment and idtlll may find exercise 
in the uae of ao simple a tool as the hammer. 


Shop Note* 

Redneing Frictio* Wbe* ’Ibreading Braao.— When 
cutting threads on brass rods or pipes, the dies have 
a tendency to howl or squeal. Very strong soap ands 
applied to the brass will reduce the squealing as well 
as the friction. 

Beading SnuD Tubing.— For bending snjall braaa 
tubing, take a cloee oplral spring that will make a 
neat sliding fit In the tube.* Tbe spring la annealed 
at the part that la to be bent. Then out of * piecq df 
hard wood make * form about which tbe, tube Ig to 
be bent tO remove the spring after bradtug the 
tube, tvlat the spring in the direction In wbiCh It War 


A Ugeftil Device tm Lettttrinc fMcJniB 

By Ral^ C. Dovbwa 

F rom the tell-tale pencil marks wbl«fa are aean on 
tracings, and which often sbpw on blue print*, It 
Is evident that many drattomen do not know of the 
simple method of producing guide line* tor leterlng 
their drawings. The lUaatratlon herewith shows a 
method which I have used tor some time. It ooonigtB 
simply of lines drawn on « piece of Brlstol-bO*rd 

^ 






Guide for lettering troeiiiga. 

properly spaced for the alee of the lettering to be 
made. Then Instead of drawing pencil lines on the 
tracing cloth, aa Is usually done, this device la placed 
under the cloth, allowing the Mnea to show dearly 
through It. The Hnca then serve aa a guide In let- 
tering. I have found this device eapeclally useful 
whon working line drawings for reproduction, as by 
figuring out the proper sizes for %, 8/8, %. and other 
reductions, one can always obtain the same uniform 
size of letter In his finished engraving. 

Protecting: the llireeds of » Cbucfc 

T he accompanying sketch shows how to keep the 
throadz of a chuck clean. While the chuck la 
Idle dirt will get Into the threads, and If allowed to 
remain will cause the chuck to run out of true. 'Take 



Wooden plug for a chuck. 


a piece of hard wood and thread It so that It will fit 
tbe chuck. When the chuck la not In use tbe plug 
should be screwed in the chuck. ’This will keep the 
threads clean and there will be no trouble In getting 
the chuck lo run true. 

Handy Toohmakera’ Clamii 
riiUE drawing reproduced herewith showa a design 
* of a tool-maker’s clamp. It Is frequently trouble- 
Boine to get a clamp small enough for light work. 
BUcJi as small Jigs, dies, etc. This clamp will take a 



Handy tool-naker’s ebunp. 


variety of sizes, yet it is smaU and trill apt tak* up 
much room in tbe tool kit 
’The clamp Is made of machine steel and is adjusted 
by the means of two thumb pnta. Thor* am alk hidm 
driued la thtf nuts for tha Dae pt ,* iwa law* ofum 
the J*w« are to he dmpM tightly th* ' 
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Stonse lif Omilirwwd Acetylene 

E VBR «iiU!« lUumittatlDg gu came 
into ggnersl lue. att«mpu have twen 
to oomppou It Into porUbto oteel 
cyandero or fluks for tue on vehlclet, 
aod for cotintry realdencw. The teeulte 
obtained, however, were uneatleftietory, 
for Illuminating gas Is generally a mix- 
ture of many different gases, some of 
wbteh easily liquefy under pressure 
while others, like metbane, hydrogen, 
etc., can be Uquefled only at very low 
temperatures. When these, cylinders 
are connected up for use. the gas fed to 
the burner will vary greatly ae to Ite 
heating and illuminating properties. 
Ttten there Is always a certain part, gen- 
erally as much as ten per cent, that will 
not volatilise but remains as a tarry de- 
posit in the cylinder. Thooretlcally. 
acetylene Is admirably adapted for this 
purpose, for it Is homogeneous In Its com- 
position, lesves no deposit In the cylin- 
der, and when properly fed to a suitable 
burner It gives an Intense brilliant white 
light Which is superior In many ways to 
any other form of lllumlnant. 

The introduction of acetylene for 
lighting and other Industrial purposes, 
is of rather recent date Prior to lilDS, 
this gas was scarcely known outside 
chemical laboratories, but the discovery 
of cAlcium carbide and the process of 
making It, made this gas available for 
commercial use Acetylene belongs to 
the class of unsaturated hydrocarbons 
and Is unstable except at moderate pres- 
sures and temperatures Its critical 
temperature la 37 dog C., and pressure 
«« atmospheres; however, It may be 
liquefied by a pressure of 21 bS atmos- 
pheres If the temperattiro Is reduced to 
0 degrees, and one cubic foot of this 
liquid would produce 400 cubic feet of 
gaseous acetylone at atmospheric pres- 
sure. If acetylone could be safely com- 
pressed and stored In steel cylinders In 
this cheap and simple manner, Ite use 
to-day would he much more general than 
It Is, but liquid acetylene at normal 
temperatures la about ae touchy as ful- 
minate of mercury, and Its disruptive 
power equal to that of nitroglycerine. 
Karly attempts to handle acetylene In 
this form wore fraught with numerous 
violent explosions. Usually It was Im 
possible to discover the primary cause 
of the explosion, for the witnesses rarely 
ever aurvlved the disaster, but It Is prob- 
able that It was due to heat generated In 
manipulating the outlet valve or to some 
blow on the cylinder. 

Acetylene under a pressure of less than 
two atmospheres or thirty pounds per 
square Inch Is practically safe against 
explosion. Should the gas bo brought 
In eontaot with a wire at white heat or 
should a priming of fulminate of mer- 
cury he exploded In the cylinder of gas 
at this preesure, the gas In Immediate 
eemtact w#J> the wire of fulminate will 
he deenbpoaed, hut the explosion would 
not be transmitted to the whole mass. 
When under greater pressure, an ex- 
ploaton caused by heat or concussion at 
one point. Is instantly '''trapsmltted 
throui^ the whole maas, causing a vio- 
Isnt explosion If the gas Is In the 
liquid form, the pressure generated is 
enormous, amounting to 5,000 or 6,000 
atntWIliheres. 

Ih eaplodlng. acetylene disintegrates 
and hydrogen 1 $ set free and usually 
takes fire aa it comes in contact with 
the dr, While the carbon la thrown 
down In the fonp of an extremely fine 
UBpaipaUe powder- it le poaetble that 
earhihlii Obti^ed in thla manner, odled 
Wmsk" by Hdhott, may yet te- 


place lamp black for delicate work. It 
has a pure black cast or tint. Is free 
from grease, and Is specially' suited for 
making black paint, printers’ ink and for 
printing calico. 

About 1897, Georges Claude, of liquid 
air fame, and another Frenchman, M. A 
Hess, discovered that acetone, a com- 
bustible liquid resembling wood alcohol, 
would readily absorb acetylene gas In 
putting this discovery in practical use, 
they partially filled the cylinder with 
acetone and then forced the gas In under 
a pressure of about twelve atmospheres. 
At this pressure and at ordinary tem- 
perature. the acetone will absorb about 
300 times Its own volume of the gas 
When the valve is opened the pressure Is 
reduced and the surplus gas pasaes off 
to the point of use, ainh as a burner, 
leaving the acetone unaltered and cap 


able of taking up a fresh charge of gos 
In all cases where acetone Is used, the 
valve must be kept ut the lop to prevent 
Its escape. No trouble, however, would 
result should It gel mixed with the gas, 
since It itself Is Inflammable, The gas 
stored In this way Is safe against ex- 
plosion so lung as the cylinder is full, 
but this process Is oimn to one serious 
objection. Acetone Increases In volume 
when It absorbs the gas. A cylinder 
having only forty-seven per cent of Its 
volnme filled with acetone at the begin- 
ning will be entirely filled with liquid 
when fully charged with the gag, and 
When the gas Is escaping It shrinks, so 
that a cylinder which has been in use 
for some time will have a space at the 
top filled with gas under a dangerous 
pressure. Under a presture of ten 
atmoaphcrcs (150 pounds) the presence 
of the acietone is an element of safety, 
for the acetylene dissolved therein does 
not explode, but should the pressure he 
over twenty atmospheres {800 pounds) 
It does explode and adds its heat of com- 
buBtlon to that evolved by the acetylene. 
While this process greatly reduced the 
.chances of explosion, still the use of 


acetone alone was too dangerous to make 
the process a commercial success 

A few years later, Edmund FouchC, of 
Paris, added the final element which 
made compressed acetylene a commercial 
poBsibllity. lie Aral placed In the c\ Un- 
der a filler of some Inert poinua Hiib- 
stance such as aabestos. Infusorial carlli, 
or charcoal. et( , and th-ii udrtcfl llic 
acetone In which the gas was absoilied 
as before In this way be picrcnted the 
cxlatciicu of anv considerable vnluinc of 
compressed gas at any one point In the 
Illustration Is shown one form of flilci 
now In use It consists of disks of as 
bestos entirely tilling the i-yllndcr This 
filler decreases the gas holding cspacUy 
about twenty per cent, but Its sdilition 
luiiders (he gas entirely safe against ex 
plosion. In practice, these cvllndeia 
charged under ten atmospheres will bold 


about 100 volumes of the gas measured 
at atmospheric pressure A platinum 
win* passing through the cylinder and 
heated el<»etrlcally to a white heat has 
no other effect than to drxoniiiose the 
gas In immediate conta<l with It. foi Ihc 
porous filler eftectuallv prevents the 
further spread of the explosive ware 
The porous filler alone, when (omposed 
of charcoal, forntb a perfei tly safe 
medium for the storage of the eom 
pressed gas If the pressure does not ex 
1 ceed seven atmospheres At this pres 
sure, aeeordlng to Uapelle, a cylinder of 
one liter ciipaelty will hold eight to utm 
Iltors of aietylene measured at atnioh 
plu-rlc preasure This la a cheap method 
and may be used advantageortslv whert ' 
a large reserve supply is not needed 
When the cylinders are exhausted tlm' 
are usually sent to some central eharg 
Ing station Mere sretvlene from the 
generator, after being purified, U eom | 
pressed geiisrally In two stages, ekie | 
fully cooled and then forced Into large 
storage tanks which also contain a por- 
ous filler and acetone The exhausted 
cylinders are connected up and charged 
[ directly from these tanks. 


The cmiHiiinption of compressed ace 
lylene bus become etiormous In recent 
years Small portable generators are 
not prai'Uiable in wliitci, as the water 
Is apt to fiec/.e, but the solution of ace 
tone Riid acetylene will not freei-.e during 
the coldest weather To-day no auto- 
mobile Is consideied com|ilctc without a 
(yhndcr of acetylene foi lighting piir- 
pobCH The cylliidcts are also exten 
s/vclv Used In lighting railway cars, 
bu.its, holldings, and tm oxy-aectylene 
lUme aiipaiatiiB As yet they are used 
but (o H limited extent on loeoiiiotlves 
for supplying the head lights, but this 
field may widen In future, for the light 
produced by acelyleiie comes nearer to 
being the same as sunlight than any 
other foiniB of artlfidal llinminant, and 
hem.- does not distort oi alter the colors 
of the various signals used In railway 
work 

The discoveries of UUitide. and Hess, 
mid Foiichi* were pstented In this eoun- 
tiv, iind as Ihey dominate the only prae 
tleable lumess so far developed for stor 
Ing compressed acetylene, they have 
he, II iditerlv fought, but so far they have 
been sustained (see 166 Fed U 907). 

lilts have also decided that the re- 

ih.irglug (if an evliaiisted cylinder was 
tin infi Ingcment of the patents (see 181 
Fed U IlSTI These patents Still have 
a iniriiher of years to run and constitute 
a vHliiahle monopoly 

ReHiKnation of Mr. Henry Blandy 

H ENUY HI.ANOY, one of the best 
known assistant examiners of the 
pRietit Office, has Just resigned, beeausc 
of 111 health Mr Ulandy was In the Pat- 
ent Otflie tor a period of over forty years 
He enfeied the Patent Office during the 
adiTiinistintinn Of Commissioner T.eggett 
and was ptomuted eyentunlly to first as- 
slsiuiit exainliiei Ills resignation takes 
effe, I on Jllny jlitli, 1931. 

iMr Ulandy is a man of much reflne- 
lueiil and niltiire, ytas devoted to his 
yyoik In the Patent Office, and will be 
vny much missed both bv the Patent Of- 
fice and the profession 
As ah examiner in the class of musical 
liistruineuts, of whhh he has bad charge 
rm niHiiv years, Mi Ulandy was pre-eml- 
iiciiilv •'the right man In the right place" 
Oifled u'lth a remarkable talent and love 
loi miisle whirh weie developed from ear- 
liest childhood, tinder the best iustructors 
hero and abroad, and possessed of raten- 
tlve meiiiury and gieat enthusiasm, he 
was useful In the treatment of the art 
during the great niihiilldlng of the past 
few yeaia At I lie time Mr. Dlandy un- 
dertook the I lass of music. It was inslg- 
iilllcBiit compared with what it Is now. 
As lime jiasHcd his long expcrtonce was 
added to bis olhei iiualineathms so that 
for many years he has hecii doing what 
no other man eonid have done Time af- 
ler time, parts of the work wore assigned 
to others, until praitlcallv his entire at- 
tention was ghen to the automatic or 
self-playing liisli iimcnts, to which he has 
devoted his attention for the last few 
years. Some Idea of thn growth of the 
imisleal class of Inventions may be had 
from ennsldei Ing one of the 250 aub- 
classes of 111 lisle, to wit, the keyboard 
tilayers, imcuniatlr which nt the time Mr. 
Ulandy undertook the class contained 
one Pnited States pat'-nt and at the pres- 
ent time rontaliif, more than 200 patents. 
Of fifty-six sub-( lasRPH In automatic In- 
stnimenta, foity-tluoo contained no 
United States patents and the others a 
mere handful Many wholly new types 
of Instruments have come into existence 



Tha use of a cylinder with poroiu packing for storing acetylene under pressure. 





duilaK Mr. Blftndr'a tong sarrice. and of the Board of Trade, and' NEr. W. 'Tasb'' l4|0id' ' ' ' ' ^ 

otheTi were eo little known at Its begin- pie Franks, Comptroller^tettoral of Pat- *» — *■ BgjhfcaMdtoii' 

ning as to have been practically non- enta, Deelgxta and Trod* Mhrkt. Ml. In- ^ ^ “ #Py 

existent at such time. Among these are nes has represented bin fotenuaeBt at reoenttir <e prt | dMd. td; 

the autoharp, the keyboard mechanical Stockholm and at Buenos Alrae at ohnl- qg Dlaiiiaa4",lfjilll|ar in## 'to 

piano player, so widely advertised now, lar conferences. The delegatton iMll be fipMn»d»*i>d UlF 

the telbarmonlum and several types of accompanied by Colonel Herbert Hnghes, pa ten t No, t84,|d78 ' «n* ' iintsBt^i djWrtiWt 

electrical pianos which promise to endow C. M. 0., liSW Clerk of the Sheffleld Cttt* wheel not ToUd, and In* ^ f 4 t #n t# ( l 'tli liwblltt^^ ^ j ^ ^ 

the piano with practically the capacity tors' Company, os expert •dvioer, and The patent #ttad on wag iu^'a’ 

of on organ for expreseion and eenettlve- by Mr. A. J. Martin, of the British Patent the aaglag Ot the IMUftST p#*nn i^ ’ ' f#W>Ht||iy»|#nn, 

nees of touch. Mr. Blandy has seen tho Offlee, as secretary. clalme, they are ‘fllmlted otoeeljr to the meH t aiSi Mii^ The 

Hucceeslve great changes that have taken The delegation ot Japan la composed gpeclflc conatruotkm of the Orent tire ea 

plai'S during the last thirty years in re- of Morlo Nakamatau, Director of the Im- jt j, actually shown nnd deecrlhed In the amu^^ Dspartimmt «f nfa*' 0ainn#ino 

sponse to the Improved popular taste and perlal Japanese Patent OfDce, and Mr. patent." — — ■ ■ - . 

the ability of the public to pay for better Kelshlro Matsul, Counsellor of the JM>aa- The deolalon Is of Importance In Indl- tW Cejneisa rwte c fM .' 

Instrumenu. ese Embassy at Washington. From Bel- eating tho Court’s position In a case fbOCSSB FOR RimiaviNO INK OB COL- 

The old Instruments that the great mas- glum will come a delegation composed of novelty is limited to the sped- ORTNO MAWBB TOOM PAPHsK.-W. b. 

ters have made Immortal are still with OcUve Mavant, Chief of the Department uc construction. The invention was In a *•»*• hapaWMoestt pee- 

us: but added to them are the pneumatic of Industry; Oeorgee de Ro, formerly at- develop^ art and not the least ***“* ** ‘ pw«»“ tw wmovlng ink, ooiofliig 

electrical organ and piano, on orchestrion tomey-at-law accredited to the Brussels uilluenolng factor, the respondent ex- ^ 5IJSlli.5“ sSh 

and other equally wonderful Instruments, Court of Appeals: Albert Capltane, attor- in»it*ted the patented device In- preeess for tsking out ink t«m> pdntM papMs, 


I ney-at-law accredited to the Liege Court! 


stead of attempting to evade it. As to! 


will doubtless soon appear. Thus re- of Appeals, and J. Brunet, Dlrector-Qen- novelty and ntlllty, the Court said "It haralng »« Bbsr, so that tbs latter «en 
forrlng to Mr. Blandy In connection with eral of the Department of Commerce and certainly not on exact repetition of ** *«•*“ ‘•*® ^fhtte paper, 

his work seems almost like a hlstorloal Consulates. Denmark will be represented tU prior art It attained On end not aX 

review of tho art In which he has lived by Count Moltke, Envoy Extraordinary attained by anything in the prior art and among tj» prinolpM obfsets ttw la- 

bis life thus far He has grown with his and Minister Plenipotentiary at Woihlng- ij*, accepted os the termination of veetion hss in viow ew : To ptovbto means 
work, has extended his acquaintance ton; the Netherlands by F. W. J. O. the struggle for a oomplstely suooossful chscUBg sad cootreUlng the imr ot oil, 


among the loading inventors of the art Snijder van Wlseenkerke, Doctor of tire." 

to which he has been devoted, and he will Laws and Director of Industrial Property As to the right to protection of the lim- 
bo greatly missed from his accustomed Bureau and Counsellor to the Ministry itpg invention, the Court says, “In Its 

place. of Justice. Swltserland will send Dr. narrow and himbto fom. It mw not ex- 

Paul Ritter, the Minister at Washington, dtp our wonder oa may the broader or 

Tho ^ nP fk. Intonuitinnwl assisted by W. Kraft, assist- pretentious form, but it hog oa firm a 

The tongreea of the International ^nt in the Bureau FSddral de la Pro- right to proteoUoa." 

Union for the Protection of pnete mteieetueiie at Beme. in treaUng the ex ac t imitotton of the 

Indostrial Property nations, adherent to former patented device In view ot the contention 

, ♦ » , „V , * y®‘ appointed that the prior art woa crowded with nu- 


water or ipi« from a deep bored well, nod «e 


T he appointment of dotogates to the delegates are Brasil. Cuba. Spain, Mexico, prototypes and prodecesaort of WP tf IMW 

Congress of the International Union Norway. Portugal, Sweden and the Pn^ Srolit o“ rt |i. 

for the Protection of Industrial Property tectorate of Tunis. In addition to the ad- «i* -{yq, the tribute of its nraise to the ^ 

h« !».. . .l,w pr,™.. Tbe p„.,. ,p. if “"™- 

oreDarlne a list of forelxn detoxates add a®'®*®*®® ^ **‘® “‘"Owneii Of the claim control tho rush of liquid from the well dor- 

? delegates add among the members of tho Union. Of to moke legal evasion etsy.” Ing or st the compietiw of the bor. itself m>d 

Ing to It from time to time as the nations tiiese, a very small number declined the ^ appears that the apparent narrow P'’tor to (bo Installation A tho eoatroUtug 
make their announcements. Among the invitation, and tliose who have named gcope of the patent coupled with the ne- 


the former treaties and conventions and costa Rlea, Oroece, Haytl, Panama, Para- .tructore In ord'er to ■..cuVthe' de.toed 
who have not yet announced the names of g^ay, Persia, Russia, Slam, Salvador and result, actuated the Court of last resort tbo oil or water, ts tbs csss msy be, to be 

thslr delegates are Germany, Franco, Aus- Uruguay. Acceptances were received from jn holding the natent valid and Infringed '■<»ds and through tho head of 

trla-Hungavy and Italy. The Italian gov- Colombia, Ecuador. Guatemala, Hondu- • •the boring tools, 

ernment will not be represented at the ras and Liberia, but no delegates have The Potnt Henoiraly UgiUy Conoid- „ , 

Conference, owing to the fact that the been named by these countries. ersd.— The recent decision by the Su- , HeuaefcoW tiUUtlaa. 

International Expositions of Home and The Canadian delegation Is composed Preme Court in the Dr. Miles Medicine ®‘Tbs” a'jm’^f thTs^’ir 

Turin and the numerous congresses and of Sydney Fisher, Minister of Agrleul- Co. case may bo regarded oa bearing vvntloD Is tbe provision of a spring made In 
conferences which will take place in tho ^ho is also Commissioner of Pat- of l««i on patented Inventions be- sections, espsbio «f folding one on top of the 
Kingdom of Italy this year on the occa- ents, and George F. O’Halloran, the «»“•» It ■«»•« to distinguish between con- *" convenient clesning underneath 

slot) of tho celebration of the flfUeth an- Deputy Minister of Agriculture. Russia trol by virtue of patent granta and con- JoidiS^iorsliinniXVstorms'nlirD^^ 
ulversary of national union, have ab- has named Mr. Gregory Wlllenkin, llnan- trol by way of contract In cooes where rarrying it about, especially along narrow 
sorbed the activity of many persons, who, cial affochd of the Fr"*!— y at Washing- the statutory monopoly is not Involved, halls, through doorways, otc. 
on account of their technical and sclentl- toq; Greece will aend Lyamaque Oaftond- The question of control by the owner of 

Be competence, are a necessary help to joglou, CosU Rica will be represented by * patent has of course been the subject WacklBes and Meehanlcnl Devices, 
the Royal Government In the preliminary genor Calvo, the Minister at Washington, of much litigation, nnd It arises directly AIKUttlP.— Joits W. WanswosTK. Iswts- 
work necessary to prepare for Its partlcl- and Panama will be represented by Mr. and Indirectly, the latter more frequently rotar« ScXrly bivkr 

pntloii In the Washington Conference. Bellsarlo Porras. recently appointed Min- because trf repairs to patented moohlnes. than-slr typo of air ship. The objwt Is to 
In addition to this reason, the Italian (gter at Washington. Clifford Walton, An early case of patent control after pur- pioduco an air ship which win haw a high 
Royal Government, having presented to Consul General of Paraguay at Wash- chase Is that of tbe hale tie In which a buoyancy and dlrlgibUlly. In its 

Parliament n project of tow on Industrial ington, will bear the credantlato of that patent was granted covering the buckle — — 

patents, a tow which would radically nation, and Edward H. Loftus, First Sec- and band, and the tie as sold was marked 
modify on many points the tow of 18D9, retaryofthe Legation at Washington, will "Licensed to use once only.” The parties : 
now In force, could not begin Internatlon- represent 81am In the absence of tbe eued purchased tbe used hands and 
al negoUaiioiiB until tho new regime in Persian Minister from Washington, the buckles as scrap Iron, xtralghtened them 
this matter to fliially settled charge d'affairet, Mlrsa All Kull Khan, put and connected them, la coses whore ' 

At Washington, however, It Is hoped will represent the Shah at the Ctmfer- they had been out. and sold the ties to 
that Italy will iteslgnate some person to ence, and Dr. Alfredo de Oostro, First be used. The Court held this on Infringe- 
be in attendance at the deliberations of Secretary and chorpd d'affairei, will be ment of the potent On the other bond, 
tbe Congres-s and represent that nation present on behalf of Uruguay. Salvador there Ore eoaes -which appear to toon to 
Austria, Germany and France will ap- will send its Minister, Mr. Federico Mejia, the view that where the device or ma- 
point detogeiloiia very shortly, it to ex- and Haytl has named John Hunt and chine covered by the potont hog by eolip „ 
pected. tho last two nations having al- Edgard Numa, Jr., as its delegateo. and putchaae been token out «C the mo-' ‘ 

ready algulfled their acceptance of the In- There has been no intimation os yet os mvoty, the patentee Is Orlthout right to 
vltatlon. to the personnel of the French, Ctormon restrict Itg nse for hla benefit, the mo- 

Commlsaloner Moore la now engaged In and Austrian delegations, but It la llkoly chine becoming tbe property of the pur- 

the preparation of the programnio for the that the representatives of thaoe nntlona chaser to be need or .sold « dlopoted of 

Congress, which is baaed, of (oiiise, upon will l>e chosen from members of thO’Dlplo- os he pleogeg, go tbg t be QtiQr repair It 

the propositions submitted by the various niatlc Corps now at the American capital, to any extent ha plaosel so long ae the 

nations. Most of these have already been m Morel, DlVector of tbe Bureau at identity of tbe original moMiUi# Is not 

received through the International Bu neriie. will, upon hla arrival «t Washing- destroyed. If. howevw, the la ‘■‘***®®*®'* opnqirlses « 1# 

reau at Berne, and M. Morel, the Director ton, open a temporary headquarter# for worn out or practically deolroyed. the iUStoted" la "^wtottag, 

of the International Bureau, to now In the transaction of the buslhese of the Con- owner cannot rebuild ettbefontli^ 0 new Mr, end tbs letter Is fOUsd to futmlite duets 

Washington. fereme, and render such assistance to the machine sinee the rebiint tt****!"* would dWemat points <a toe body of toe suip 

The delegation from Great Britain Is American delegation as his ripe expert- be on infringement of the potontee'e mo- fe®"* dklch It wlM Iw dtsehaiigsd The^rw 

compoeod of Mr. A. Mitchell Innes, Coun- wee In these matters may euggeei Upon nopoly. In one ease It #»•• held that If # » TTr oSw ^ 

seller of the British Emboesy at Wash- the chairman, Mr. Moore, devolree the Ptrnt wea so broken or wdrn il to r#qult« rotoi^ to • - it ' 

Ington; 8ir Alfred Bateman, K- C. M. O.. arduous work of caring for the detoUs replotoiwnt It could ndt li# MM&aa with* . ¥ m Vm t potato oiii 

late Comptroller-General of the Commer- of iH'eparatlon and of dlspoalttt OC' tin oWt the coBoaDt ot to# Jiitajltw: but to- %iMnSSs?£m SStotf S 

ctal. Labor and StatlsUcoI Departmynto many questlong as they orteA pain hy' moans toiiW kopt to# 


the wme is Bsw-rtslnMi by tbe drive or spurt 
of too oil or water, as toe case may be, to be 
past the control rods and torougb too head «f 
the boring toola 


Austria, Germany and Franco will ap- 
point delegations very shortly, It Is ex- 
pected, tbe last two nations having al- 
ready Bigulfled their acceptance of the In- 
vitation. 
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The WnL Cramp & Sons 
Ship Building 
Company says: 

Wm. Cramp & Sons Co., the ' 
greatest shipbuilding company in 
the world — recently proved by actual 
test with the Cornell Oil Testing 
Machine, that Keystone Grease Ls four- 
teen times as good as some lubricants 
and 75 times as good as some others. 



wulllBlisiNMBsays: 

Tiniq* OlMn, on* of th« 
rrMtMt living authoritlM 
on th« value of lubricant!, 
nrritM as follows; 


motes In the sunbeam as between two stars in 
space, sinco It la proportlonat* to tbs qnantltr 
of matter wblch the attracting bodies contain. 
Uorcover, the grarltatlof force of the earth 
will (Ive a velocity of over a mile a minute to 
a mote or a drop of water In a vacuum at its 
surface in the abort spaee of three eeeonds. 
We bars iMver seen nor beard of an electric 
motor which could produce an att^eratton of 
82 feet per aecond. Ibis la nmrc strlUna than 
the other statement that two bulleti would 
require years to corns togcthsr from a distance 
of a little over a half inch by tbeir relative 
attractions. 

(12447) C. J. W. asks: What is the 
usual voltUfK In the secondaries of an Ignttlnc 
system tor cxploelvc motors? A It Is com- 
monly estimated that a voltate of about B.OOO 
ia required to force n spark between potnta In 
air a quarter of an Ineh apart. EYir a halt 
inch about twice cs mooh ie required. Theee 
are the results of experiment with high 
potentisla 

(12448) J. L. asks; 1. What 1 b the 
best material for lightning rods? A fkime of 
the best authorities any that iron is the best 
material for lightning rods, and others think 
that copper la tile better. Where the doctors 
differ who eball decide? l*robabIy either is 
good enough. Certainly the older belief that 
the rod with the lowest electrical reslatanee 
la the beet has been abandoned. 2. What is 
a dlamagnet? A. A diamagnetic aobatancr Is 
one which places Itsolf across the lines of a 
magnetic fflcld, sO that its longest axis is east 
and west if the IIiiihi of magnetic force run 
north and lonth. A piagnetle substance places 
itself lengthwise of lines of force, so that It 
Stands north and south on the earth, aa a 
magnet does. Olsmotb Is a diamagnetic aub 
Stance. 8. What U ether? A. There are _ 
■may kinds of ether known to cbsmlsts. The |p 
beat known one is the ether used to prodmv j| 
unconaclonsneas in surgical operatloas. Thla || 
ts csllsd shlpburic ether. It Is made t>y trsat- H 
lag eonunoa alcohol with aulphnrlo add and 0 
distilling. Ferhapa your queatton Mftra to 4he H 
tther of space, which sclenUats hellers dill an H 
Space and through which sit energiss are || 
transmitted. The necessity for a medium to || 
Iranifmlt energy from the sun to the earth 11 
led to the hypothesis of the ether. This by- H 
dothesls lias been strengthened as new die. |j 
WVartes have been found to be in accord with a 
11^ and now the beiiof that such a auhsunos 1] 
ulsta ta well nigh univaraal. H 

(11448) J. P. aars: Wliat la Um i 
SnlHUtng of the word leati In conaasUan with H 
ilectiielty? A. A watt Is the unit of power in ]} 

aiasMo motor, of which T4d maku « hona- V 
p«wor. It. Whbt does one borswpowsr eoDStt' |j 
a gppUed to engines? A. A hdlMimww ]] 
lia tho powsr mqitirid to lift wo ^«tmds one jj 
Ifsst la oos saao^ This Is the stlai iw Mfl- H 
lac « ton Of 2,000 pounds om rod tti «M ttks- j{ 
nte. It la a«sa work than most kfcaiB san V 
[t was tMormlaed hy Watt at «ha sat- 1 
ttdAaa to tone ago. whsa hoMto Ml all B 
M .triMk ’ 4 « M/ilMtoA ill the day* tofippa <•». | 

Vpip IW APMK 9V w9lp m 


Wxn. Cramp & Sons Ship & pjngine 
Building Co., Tinius Olsen and thou- 

of ’‘"-I 0..rC«»MM ' 

gmeers — or will you one ■»>»>« nlKwaOmsOmow 
exjieriinent with un- 

, * I 1 > . o csilDs eumpouait-or four to 

known lubricants? |»ivssi'<m«ofsnvi)«afii>goii. 

KEYSTONE UJBIICATING CO., PhlladelphU, Pa. 

Abaolntely independent of any other oil company. 

BRANCH OFFICES: 


ivoystone Motor Oil is 
the only lubricant that will 
nut deposit carbon under 
unvry Under heat, and that 
will not deeouipose or lose 
its neeessury viscosity in 
any working condition. 

The user of Keystone 
Motor Oil never knows 
cylinder troubke. 

Keystone Grease and 
Keystone Motor Oil can be 
bought from all dealers and 
garages— or direct from 
any of our branch ofllccs. 


I 5 Years' Absolute Guaranty 

Oil this Wonderful Detroit Vliirine trigine 


30 Dv*' TrU 






Cleaners 


ELECTRIC PORTABLE 


UJECTRIC STATIONARY 


T^lBldlimh■ll«b IwiMwMiCsaVG^^ 

am sadiwnami to dw houM ud oouq^ M As 
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it Works Like a Kodak. 



No* 3^ Folding 

BROWNIE 

Pictures Post Card Size. 

The first Brownie made 
X 2}i pictures and sold 
for a dollar. 

It was made so well that 
other and bigger Brownies 
simply had to follow. They 
are made in the Kodak fac- 
tories under Kodak superin- 
tendence by Kodak work- 
men. Habit with these peo- 
ple means honest workman- 1 
ship. That’s why the Brow- 
nie, a low priced camera, has } 
been and is a success. 

The No. 3A Foldinit is the lBrg:e8t uf 
the Brownie family, takinn; pictures of i 
post card site (sHx sH inches). Like , 
the other Brownies it loads in cuyliKht, 
using Kodak film cartridges. It is a 
well made, serviceable and practical 
camera in every detail. It has our 
F. P. K. Automatic Shutter for snap- 
shots and time exposures, with bulb 
release, automatic iocusing lock, two 
tripod sockets and reversible finder. 
Price, with Meniscus Achro- 
matic Jens, • • • |io.oo ( 

Do., with Rapid Rectilinear lens, la.oo I 


EASTMAN KODAK CO. | 

ROCHESTER, N.Y., ThtKadskOt*. 



Panhard Oil 

For Motor * — 


I Dewt mareljr asit for good oU 
Pf **P*iihBrd,** bacautet 




Hwt from itaut 

(OmlltHMd from papt Ut.) 
no smokH In burning, and thei;efore Ivrte 
amountn of It are now being rampred 
from the banks, where it baa been atorad 
for years, subjected to a washing pro- 
cess If necessary and shipped to the 
larger citlos of New York State and New 
Kiigland, where It Is sold as a fuel for 
heating office buildings and producing 
liower In iilanta located in eittes having 
strict smoke laws. New York city is the 
largest user of this culm. 

This anthracite culm makes excellent 
briquets and gas-producer fuel, aa will 
be shown presently. 

Ctikr Hu'vzit. Coke breose is a by- 
protluct of the coke or gas Industries. In 
the preparation of lllunilnating gas, the 
cuke resulting from the disttllatfaB of| 
the coal when removed from retorts is in 
the form of large and smalt pieces and 
dust This dust and smaller sises are 
called coke breose. 

In the manufacture of etdee, both by 
the bee hive oven and by-product 
methods, coke brensa Is also obtalnad In 
large quantities. Methods of utlHslng it 
are described further on in this article. 

SaWilVHt and Wood Wtufc, One of the 
most wasteful of our industries is the 
wood industry. Mr. Georgs B. Frank- 
furter slates In a recent article on "Wood 
Waste and Its ITtlllxatlon" that the best 
that model mills can do at the present 
time in the logging and milting part of 
the IndiiHlry is to save a scant 40 per 
cent of the total weight of the wood in 
lumber, laths and shingles. Fifteen years 
ago the average was proliably only SO per 
rent. The average, now, is about 85 per 
cent lumber and 66 per cent waste. This 
waste Includes stiimiie, tops, stabs, and 
sawdust. From 6 to 1.5 per cent of the 
logs sawed go Into slabs. About 20 per 
rent of the log goes into sawdust. The 
most economical lumber mills In the 
country, at Marshfield, Oregon, saw on 
nn average 100,000,000 feet of lumber 
In d year, or approximately 150,000 tons 
of lumber. On the basis of 65 per cent 
waste, this one mill alone produces an- 
nually 225,000 tons of wood waste, and 
this waste Is burned either on the ground 
where the trees were cut or in waste 
burning furnaces at the mill. If one 
mill, and that the most economical, pro 
duces annually 226,000 tons of waste, 
then the total loss for nil the rollla in 
this country must bo enormous. 

This wood waste can be utilised In 
several ways, some of which will be 
mentioned. 

JApnite. T.lgnlte Is a variety of fuel 
between peat and bituminous coal in 
quality. One form of lignite is called 
brown coal In Germany from its char- 
acteristic color In this country it Is the 
custom to speak of two kinds of lignite, 
viz.; lignite and black lignite. 

There are Immense deposits of lignite 
coal in the western and southern Stales, 
the most important deposits being found 
in Texas, North Dakota, Colorado, Mon- 
tana and California. These deposits 
vary In thickness from a few inches to 
over thirty feet. This fuel contains a 
high percentage of water, American lig- 
nites having as high as 42 per cent of 
moisture In them when fresh from the. 
mine This high moisture content de- 
creases the heat value of the fuel, and as 
It Is non-cukiug, special furnaces are re- 
quired to burn the row lignite properly 
Lignite cannot be stored In the open In 
l.arge tilles nn account of the slackening 
down that t.ikes place when It is exposed i 
to the weather for only a few weeks. 
Spontaneous combustion also occurs 
more easily In piles of this fuel than 
with bituminous coal. 

Prat Peat Is the lowest gra^a of fuel 
recognized in the classifications of fuels. 
It Is the partially decomposed remains of 
moss, and. other similar plants, which 
are found In wet marshy places. Its 
high moisture content (sometimes as 
high as 85 per cent) has prevented its 
extensive use as a fuel, as alt attempts 
to dry It artlflolally on a largo scale 
have not been profitable, aa the cost of 
handling large amounts of raw materia! 
and supplying heat to dry it la prohibi- 
tive 

Numerous experlmdnts In thla oonatry 
to utilize peat for fuel have not mat 
with Miudh success Up to tba preseat 
time, but possibly in a fsw yean the 
hi A price of other fuel wlUKIoad to. 


further development of ppat for *<tt0l 1 
districts near the peat bodiT * 

MetMf of vmtgtof Fuel 

There are two gansral piathods ot 
ing tbs fuel material deMrlbed above. 

1. The gas-produear to coavert It Into 
commercial power. 

2. The briquetting prooeae to eonvert i 

it into a domestic tual. ^ 

Oop-PraduePr. The gae-preduoar has ] 
been brought up to such a state of per- * 
fectioa that it is Without doubt the 
most efficient maane of obtaining power 
from the poorer grades of fuel To tfaqse 
who are not famlller with the piinolplm 
of the gas-producer it may be well to 
explain that a gas-producer Is an ap- 
paratus tor burning a thick bed of fuel 
Into which air is blown. Steam it also 
somotimes Introduced with the air. j 
Combustion of the fuel In the lower part 
of the apparatus forms carbon dioxide, I 
and this is partially reduced to carbon \ 
monoxide in passing through the in- ■ 
candescent fuel in the upper part of the 
bed. The steam Is broken up into hydro- 
gen and oxygen. The hydrogen and car- 
bon monoxide are combustible gases sad 
diluted by nitrogen and tome earbon 
dioxide they form producer-gas which 
has comparatively low best value. 

This producer gas when used In a gas 
engine produces power at a much 
greater efficiency than Is obtained by 
the steam boiler and steam engine. 

In those European countries wbare the 
supply of high grade fuel is limited, gat- 
producers are extensively used aa a 
means of generating gas for power pur- 
poses from lignite and waste fuel mat- 
teriala In the interior of Mexico, 
where coal Is scarce, mining companies - 
use a scrub growth of wood for gas-pro- 
ducer fuel with satisfactory results. 

As Industries develop In those parts 
of the West and South where vast de- i 
posits of lignite are to be found, we I 
may look for a rapid increase in the | 
number of producer-gas plants using I 
lignite fuel to supply the power- required, I 
and as these parte of the country become _ 
more thickly populated by people en- 
gaged in agriculture as well as In In- 
dustrial pursuits, there will be a de- 
mand for lignite briquets for domestic 
fuel. 

Bituminous slock, anthracite culm, 
wood waste, lignite and even peat, It the 
latter is partially dried, can be used with 
excellent efflcloncy in the gas-producer. 
Coke breese also gives good results as a 
gas-producer fuel. Lignite even in the 
raw state furnishes an excellent pro- 
ducfu-gas even better In bent value than 
the gas produced from the best grades 
of bituminous coal. This Improvement 
is due In large measure to decomposition 
of the large amount of moisture found in 
the lignite Into hydrogen and oxygen. 
Peat is a good gas-producer fuel if air ' 
dried before use so that It contains less 
than 40 per cent of moisture. 

Briqurttril Fuel The process of 
briquetting fuel, although not vqry well 
known in this country, is perhaps the 
best method of converting a low grade 
fuel Into one of higher value and of util- 
ising the waste from mlqing high grade 
fuel. The briquetting process is a 
method of converting looae pulverulent 
material into solid blocks called briquets. 
This briquetting process has been sue 
cesofully used by European countries for 
the last thirty years. 

In the year 1908 the world production 
of briquetted fuel was 28.600,000 short • 
tons of which Germany produced 20,900,- 
000 short tons, or 78 per cent of the total. 

In the Bsma year the United States -pro- 
duced only 90.368 short tons valued M 
the plant at 8823,067, or an average price 
of about 83.60 per ton. In 1909 the 
United States produced 139,661 short 
tons, an increase of 54 per cent In quan- 
tity and valued at $462,697, or 83.25 per 
ton, so that it is evident the Industry is 
making substantial progress in the 
United States. There were sixteen plants 
in this country which produced fuel 
m-lquets in 1909, and whNe aorae of these 
plants were only expeftmeiital, about one- 
third of them are built on a practical 
basis snd are apparently meeting 
success. 

When tbe pnbllq one* fantlUar w)th 
the advantages of brlqttetted fuel, tt Is 
safe to say that thnre win be no dlAoulty 
in selling an that ead be snade at a profit 
of not lean thatt njOfi fiMlar a tos. If 
sacked and pMdled ai rotaQ |6 to |l iMh 
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' SPN6«* ton ttiny be reallud, but of couiw* tWg 
%!**** I.A UI?C would be an exceptional caae. 
Taaww»a>M# general method of brlauattln* a 

fuel la to mix tho powdered material 
wllJi from 5 to 11 per cent of pitch from 
coal tar, water aaa tar, aaphalt tar or 
M<rJb.'N y uAa **•*’**“*■ subetancea and beat the mixture 
’ “ until the binder 1 h aoftened, after which 
I fflrtMfllP UTRF Plaatlc niaaa la preased In aultable 
preaaea Into brlqueta of the dealred ahape. 
Sr Briquets can be made from bltumlnoua 

SrTflLlaiMiMrMSa anthracite culm, wood waste, lie- 

•"** P®“*' ®®®® gradoa of lignite 

a-S rirM require the addition of blnd- 

OOTe ryoBy.nto ing material Brlqueta are auperlor to 
^/dtOO which they were made be- 

laB, U„4aiB*AM cauae the uniform alae of brlqueta per- 

mlta better eombuatlon and efflciency; 

|^1"Vl^n they wiihatand the effecta of weathering 
JL^iCIgJEV tf properly made they bum with 

leaa amoke; they are cleaner to handle; 

- r— r- ■* ybien. No nipiBB there la leaa Inaa by breakage in tram* 
b wiA_ wyr. Aiwajti portatlon and the danger of apontaneoua 
Sa«g^ io MB- combustion la eliminated when fuel la 
■.„* ^?***. “* °***^*‘ stored In briquetted form. 

*“■ Briquetted fuel t» now on aale In New 

Jbs. tiniOl C». Tork city and vicinity; Detroit, Mlchl- 
MHriwiimi. gan; Kanaae City, Miaaourl; Indianap- 

k. tubfanl. HI Indiana; Bt. Loula, Mlasourl; Bu* 

__________ perlor, Wlaconaln. and other cities. 

_ V.r i breeae, although of good fuel 

Lr WKENCH •“* *'®®n to a large extent wasted 

. * .*^^** and many attempts have been made to 
"*• briquet It. but up to the present time 

with amall aucceaa. owing to the abraaive 
action of the breeae which acta very 
tuna. ftiOTSSo. much like carborundum and wears the 
. dies and working parts of the machinery 
•****•’*• ’ i.ij quickly Attempts to briquet It are being 
nbewicai riuuiSei continued, however, and It la to be hoped 
Duntiiwi. unfci iinM that ultimately this can be auocesafully 

TOLUHBBf Bltumlnoua alack and anthracite culm 

**•' R— , Kay , can be made Into excellent brlqueta and 

— ^ ^■. practically all of the fuel briquetting 

iWApHa iiito waiM, plants of the country are at the present 
■ijigijgTOfcM* time using one of these two fuels. 

««•■*- Sawdust la briquetted by several firms 

***** In Europe for a household fuel. Saw* 

■ ■' duet briquets, while almost as easily 

Ignited aa wood, bum much more slowly 
owing to thc-lr having been compressed 
actor wm^ ao highly In the making. This la an ad* 

vantage as the Are does not need replen* 
^ pril^ ‘**>lng ao often 

ladiaadvaBM As stated above, some varieties of llg* 

nite can l>e briquetted without the add!* 
JBUSHERS tion of binding material. To do this, 
l ftowYo* however, a very high pressure Is re- 
quired Those lignites which require 
binder to briquet them can nevertheless 
Zmi!ZIZIirrr be made Into good brlqueta which will 
It Mswifticturars *tAnd the weather better than those made 
• Jobbing Wofk vrithout binder. 

13 4 QQ In Qerniany, brown coal briquets have 

BrnnHm N Y thirty years as a 

1 — 1 household fuel, and in the year 1908 

kill SpedlHiM fB.700.000 short tons of these brown coal 
OOBTRAOT briquets were produced In that country. 

I !■,»« a»u» w.rt North Dakota Is now carrying on Investl- 
w. L»i.« at., vfckw* looking to the utilliatton of the 

: lignite depoalta within the borders of 

I murlnw. Iters’ ^5,,^ 

Mtlur*' Hachtnery. cannot bo profitably briquetted by 

Wl, CO. the same method used for coals and llg* 

g W wssAii , Wgi. nlle, but oonalderable auecesa has been 
met with In converting peat Into fuel 
by "machining" or macerating the raw 
peat and squecalng the wet maas through 
the gradually narrowing orifice of a so- 
called "auger machine," cutting the pent 
Into aultable lengths and then stacking 
these pieces to dry In the open air or in 
nr .J roofs but no sides. In 

WOTK parts of Dermany and Sweden the manu- 
facture of thesn "wet preased" briquets 
_ . . . bos attained considerable Importance. 

gjjjpg United Btatea govern* 

ment has carried on extensive Investiga- 
tions of the steaming, brlqueting, gas- 
producer. coking, and other qualities of | 
the fuels of this country and the reaulU ^ 
^ ■ of those valuable Inveatlgatlons have 

lii«i,fltiaifltBl, Pito been published In bulletlne of the United 
Mtoi At yeui lervue. Btatea Oeological Survey and the Bureau 
gBnnAOA Mlnea, These bulletins may be oh- , 
Io*. ^ A aT* without charge by application to 

' ■ — ■* the director of the Bureau of Mlnea, 

^ Washington. D. C, 

BAavloT at Iron In Coaerota. —Accord* j 
Ittg to The Engineer, a reinforced coo* | 
croto Blab root, built In Paris In 1862, 
li^iu AMBgM Ijla which was Imbedded some amall S^* 
llnch I boama, has shown a perfect proa- 
arvation of the iron. Thirteen ifhara ago | 
k portion of the concrete was Temoved, 
lnJCBS$ tBd" the iron found to be in perfaot con* 
'9t>*Wn. Reoeatly a almllar examination ; 
'' ^Ii^.made, which failed again t« detect 
taham m 
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Recent niunlvn contain exoluilve arMcIoe 
by such rsmous men u; OlAment AUor, 
Imuia l>iiullutn, Huliort Rinaulf-l'eiterle, lioiila 
BlerM.Uuurae K. CUmjUtrll Wimd, Deujra P, 
Myun, Iluawui Maxim, 8lr Hlrsm Maxim, 

A. Uiwrenuo Hutch, Ueiiural Jemea Allen, 
Olenn Curtin, Chu. K. Hemiltoii, Henry A. 
WI«o Wood, Motor 9 Helwr, Israel Ludlow, T. 

B. NaeMeehen. eto.. eto 
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YI«W. iMrfwt M««tlTU, pria«*t Mb /> 
\ Sm<< I cmh to wwf Mmh y 


5;strnr*ir.d£;r<^'^ 


WHAT YOU CAN DO WITH 
A MAXIM GUN SILENCER 


without nolle. You can kill mote muikrnti, 
•mail cam*, duoka, a.. n nolle t Mibtco 
tbrni. Mikii Crow Bhoetlof a„woit. On 
hlcli-powirrltIci,ltt>r«ventitha bnok^ok" 
and ImprovM markimanahlp. f Tha 

Mlanearprarantaaoneuialon. Radueaa raeolL 
Stop! (UnoMns. It nttaohoi Irariadlatily— no 
thraadlnv riquirad. tf not at your daaiar'i, 
land priea and Mi name, w will chip ditaot, 
prapald. Prleafor.XI oil., IS. KlaMpowarrlAat, 
any cal.. 17. Stita mika and modal of rila. 

NUli Ar iMmiriaa nadfa* atoltor. 

MAXIM SILENCER. Hartford, Conn. 

<tol m, >M ri)h i. JiNal Mil 1 Muiwt «M MUimr 


Wliard RepeaUnf 

LIQUID PISTOLVIK 

frui ttop ilM MMt iifitotH ti«f IT Jm ]f 
HMlwllkMtporMMal 

kakM- V(raa*'ujl Um irimr. t««d« 

from AUY Ll^uU. No ttrliTtlgaa rtti«lr«J. skols U 

wiJrrlliS, * **' 

r4UIR, STRAUS A CO., SM SImUM At«M«, Iraaiafai 1. Yt 

ILBARN TO BE A WATCHMAKER] 


Terra Uaata, lartlBim. A coUaia of ^tatnaanw 
oniirii-i In Maoliaatear litantrlciJ. (IlTtl ladCnamlail 
HniilneeHiii/ and Arcnltwctura KxtanilTaihnpi. wall- 

Grow KHuBhroomo 

r«l^u trolled 

SU JArKnONHVMBMH VABM 
MIX », Wtotora Araaaa Oktoa«a,imaMi 

I , TawPATHITS 

Incorporate 


Ufri I DRILLING 
flLLL MACHINES 


to^nKr^llMHl^ 



SALESKI WANTED 

Mm Inm •i.mjiO 
SrWMHMMrViadiWi^ 



Th« AiMMSttod S«f^ WdWML-- 

Hi* first uuin«t teaqttit «C 
nmuUost flocletr oooBvmft 4t .4tw»iditel; 
Astor, New York dtp. «fi (h* MXllaC At 
April S7th. Altbofid* tte Mdfitir'Tf «MM 
tlMn RirM poart old safi I# fMMtflp dW 
mottbari. It bu nmr b«l4 « 
ton. Th* RMUdottt eit tiA Bfidttf, Ikr.j 
HndtoB MHdm, prasRIad wfi mtd* fini 
elBbonto opMch la pwBWtltty to Wbl ft. 
Heant tha Soelatjr** aaaitol uadsl tor the 
molt iMtdfibto hot la fortharlnf the etuH 
of aYtotloa. 

Tte flM,fifik TVfiiWMrtlawitel AawpiBBa 

PrisB.'^'Mr. HaBTBt raapondod ohd Mid ha 
bidted hli tfi0,000 prlM for a trsaHontla- 
enUI flight, vhloh la up tor oompatltioo 
until uaxt Octobar, would ba tha maou ot 
daraleplng an MropUna aultiibla for ax- 
trame long dlatiinoa eroaaxoustrp work, 
Aa for the war aeroptaae.badldnatthltik 
thla would hava an axtondad uaa, ohiallr 
beeanaa tbara would ba no wars. But 
for purpoaaa of paaea and eoaunaroa ha 
ballarad tha haaYla^tban■air maobina 
would ba wldalp uaad. Ha waleomad tha 
Intereat now being taken In Ita davab^- 
m^nt by our goYemment, aa ba recog- 
nized that an aeroplane that would 
carry a cannon could Jnat os wdl ba 
uaad to carry a board of trade or n bhlo 
of marebandlae. 

Aftttnda of 0«r War Dapartaiart 
Toward ATtatlon.— brigadier Oanaral 
Jamaa Allen, chief of tha Signal Corpa, 
told of what the War Department la try* 
ing to aceompllih with Ita fl35,fi04. ap- 
propriation. Ha said tha Signal Oirpt 
wants aeroplanaa enpobla of carrying a 
load of 400 pounda In axoaM of the arlator. 
fuel, etc., and of flying M far and aa fast 
SB poaalhta whan tolly loaded, tliat the 
War Department will pay good pricea 
for machines that tulflll tha raanlra- 
manta la shown by tha purchase last 
week of new Wright and OurtlM - hi- 
planaa at IS, 000 and $6,000, raspactlvely 
Tha new goTemment aviation flald at 
Collage Park, Sfd., la open for tha use of 
avlatora, and parmlasloa to fly at gor* 
arnment poata auch as West Point, 
OoTamor't Island, and tha like, can 
readily ba obtained. Oanaral Allan hoped 
that the amateur aylatora of tha country 
could ba called on In time of need, and 
ha made It plain that the government ox- 
pacts to help them In practical experi- 
mentation whansTer possible. The thao- 
retlcal aide of avlatton will be taken up 
In a laboratory at Washington. 

Langley and Hia Part in ATiotfam.— 
Dr. Charles D. Wolcott, aacrCtary of the 
Smithsonian Inatltutlon, spoke on "Gov- 
ernmant Interest In Aeronautics." Attar 
telling of Prof. Langley’s axperlmanta 
and hie production of a ataam driven 
modal that flaw half a mile above the 
Potomao River In 1886, Dr. Wolcott ex- 
plained how our government came to the 
aid of hla renowned pradacasaor and en- 
abled him to build a man-carrying ma- 
chine. Ab la well known, this following- 
plane biplane was never auccaMfuliy 
launched. 

President Taft on Avistton.— The ar- 
rival of the Hon. Wllliani Howard Taft 
was tha cause of great oheertng. Tha 
Prealdent spoke remlnlacently of the 
progress of invention as noted by him 
years ago when he was a lawyer and a 
judge and came Into Intimate contact 
with Inventora and their work. In clos- 
ing he said that he waa ready to go up 
whenever an aeroplane waa produced 
that would lift his avoirdupola. 

Aeronautic Invention.— The Hon. Ed- 
ward B. Hoone, Commiaaloner ot 
Patents, spoke on "The Slflnlflcanoe of 
Aeronautic InvenUon." He t(fld Of the 
great Influx ot aeronautic patanta and 
■bowed how the Amertoan Inventor la 
aameatly atrlving to pertoct and Improve 
the machines by which we navlgnte the 
air. He was followed by Rear Admiral 
Peary, who spoke of the paaalhie use of 
the aeroplane for polar exploration; by 
Capt. Wuhlngton I. CbaiUharai who 
talked on the "Development lOf Naval 
Aviation’’; and by WOHa L. Moore, w]n> 
told of the metaorologtcal proWenw In 
oooneetlon with aoronantlea. 

Exhibition flightoirv^l WwthMra flyk» 
maohlne eoneam diaflOapi with aoiao 
frlM coot^ 
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mk ■ . m 








ElecCrki^ 

Metal niaMnt Ntotol:'iAWBll IR'-RM 
-Owing to 

BietaiUe Alaiaattt lipl^ 
oompato wtth ate 

tsc in aumpo. one. paint to-lhato' j ia. ' , ,:.CT:n 
lalhat'the Amt «aet aC14a laaiM'la 

ssr 

lighting ayatra tor Bfalia, Uilnip ' m ’to|'tJ|hA» ^ ai M «s^i^ 

400 eaadloiwwer huope kitoffran iHrea 
stratoheil aaroH tha otreet and ipaead 
along abont 180 (Mf apart : 

AaatiU'a Langato Etoetrie tlnsk— t%a 
longeat eloctrlo railroad in AwAHa la the 

404tlle line running from ’mwA fo Male,’ v , 

and U ranks among the loflg liQea In . n - . .< i.i.-i.ii. 

Europe. It was built eapeeWty as an ‘ . 

electric road, and la narrow gage, uiing jitGBnBiiL' " 

overhead trolley and working on $00 volto , ^ ■iwei.pa 

direct current The, motor oara have to«r MrniMugmM,. 

80 horae-power motora, 'ona on -each ,axta., '' 

Cnrrent tor the Uns la taken Iron .too JMMnUif 'w^ v''.. 

dtatont hydraulic otatlan at Ehroa' to a.. >iABi!uiihw '-w’ ijito-'»Mr M'.* 

20,800 volts, tola being aodnood In throo T '^^7 

aubatathma atong the railroad to order 
to food too trolley wire. fMght and 
postal cara are also uaod. 

Tha MighMt Wlieleae Station to ltot" 
nwny.— This will be too one which toe 
Bavarian Oovernment la to anot on too 
hettot of Zng and will cover finite a 
wide tadlne. During too yeomt triito taf 
of Instruments at tola point It waa found &ffi; 
that algnala could be token from the 

Norddelch wireleae plant thoae being too — - " 

time signals which toll latter station la m ■ 

now sending out Owing to its elevated Maaefll PbmMui 
pofltlon it la intended to uae too toil 
poet tor metoorologloal work in eonneo- lUttiniKM 

tlptt with weather algnala. The new a,i* m gTAnmn*. o-.fc.iM— .Man. 
plant will be erected tola tortng aa Mon On*, to* me* M i* 

as the weather permits. 

A Gerasan CaUa to Sonth AnMffaa.— 

It la expected that the flrat cable from 
Oermany to Booth America wlU be com- 
pleted during the. preaent yMr. The 
route la from Bmden by way ot TenertSe 
and Monrovia; toe'noe to iWnambuco. 

The new cable will eerva the double pur- 
p<w ot connecting the Qerman ooloniea to 
In West Africa with the fatherland, and 

facilitating Oennany'a Immenaely Im- - ' 

portent oommerclal relatione with South ^ , 

America. On the purely aclentiflc aide Moatm Ammem 
the laying of the cable will yield a Mriea • . s i> .. 
of, soundings over a tract of the South LMUt rMCUCt 

^ Wtherto been little ex- E E. 424 

Marine CaUe DietstlMd by IVelley Sya- 
teas.— Recently it waa found that the op- ^ 
eratlon of the syphon recorder of the sub- 
marine telegraph cable at Cape Town, 

South Africa, waa Interfered with by a 
trolley line. ’The shore end ot the eub- 
marine cable tor the length of a mile waa 
at a mean dtetanoe of one-half a mile 
from the trolley line. Aa a remedy, a — r .,. ' 
second or dummy cable, with an earth m ■ , , 

plate, was laid aa nearly as poHlUe over nonMEIflg, iCEUieill|£, 

toe old one, and thla effectnally can- a |» j a m,, .a 

cellefi the diaturinneea. Observations ^WISMIIRe tUm rarjflft| Or uBMl 
made in London have Shown that toe b, togcoM v wnmumarM — ■ 
earth’s magnetic Held la dMurbed over ** 

the whole neighborhood of the City* end f 
South London Electric Railroad, and In 
the United States the utility «t our mag- 
netlo observatoriea has more toan onoe 
been threatened by the trolley. 

New Norwagiaii Elaririe RaUread.- 
Aa, electric railroad of some totoreat la Hto” 
soon to be opened In Norway, and » 
the current will M fnmlibed by the 
great hydraulic plants of RJnkan and sE~==sr!====i!==s:r=s=====^^ 
Sraelgfos. The railroad has been rna* 

nlng for aome time with ataun locomo* ew a a tir_ t 

tlvea, hot it la now hetog uhnnged-fiser "Gt JUUSnUBi Mttt 
i to. toe elMtrio ayaten. It Sturts lyeai 

Nottodeo and the flifit ^aection ends '«t ' 

Tlnnoaet on Lake Tlita-‘ A ateam ferry E,7tobe,to4 !* lH^W4P » daski h' ii 4 !M | Ar,fu»- 
I makes connection sorew toe isfce tor $9 rffii ‘ 
|mUes Bo M to reach ttm eaeond seetioO) ' . iAjii i fiw!!4 am 



:s 




I HonleRDNi, Tempering, 


makes connection sorew toe lake tor to; 
miles Bo M to reach ttm aeoend seetton) ^ 
atartlng on the toke itooto «t ftsBap] 
and ending at BSaAstai. The stoetrio 
railroad win atari wfto toe toe fit ftve 
slngie-phoae locooMtiirtoioC RennSin b>l^ 
three of which ave ri! <8 trito CM hAftw 
'PQiwer aise, an^ toe fitlto'.'pNia n topimto 
type of $0 tonento .||filwto«ewer; 
first aerilon (A-toe'i^ttolriM «iri]l ^^pae' 
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SCIENTIFIC AMERICAN 


'Arolieti i* • predoiaiiiuit topic m the 
■und of the pubbe, and ii raixdljr becofn- 
Ll« oiM d the grcMett gotli d develop- 
ffl^ d the nofreMive eiigiaeering end 
KMUific woikL u the nway boolu thet 
have already beaa vnitteo on aviadon, 
tUa lataiiMiBi tubieet hu beea bandied 
largely. ntV« fat A very "popular “ and 
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DtMhJ £)aic#MMM «/ lAc 
iVeteHi idemdilMi. 
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PragroM at Panama.— The grand total 
of canal excavations to April 1. 1911, was 
136,089,482 cubic yards, leaving 47,448,334 
cubic yards atm to be Ukcn out. The 
total excavation for March was 3.327,44.3 
cubic yards, aa compared with 8.067,479 
cubic yards In March of last year, and 
3,880.387 cubic yards In March, 1909. 

New IS’inch Brltiah Naval Gun. — By 
way of reply to the 14-lnch grun which 
has been adopted by some other navies, 
the British Admiralty are oonatructlng, 
we understand, a IB-Inch, 60-caIlber gun 
If the present rale of Increase contlnnes, 
it will not be long before we are back 
to the 17-lnch caliber, which was used 
in a few monster weapons of 20 years 
ago that were mounted In certain Italian 
warships. 

The Standpipe Shibboleth. —To place 
an elaborate standpipe system in a build 
Ing la merely to begin the work of lire 
protection. To make It effective. Are 
drills should bo practised regularly The 
hose should be unwound, valves opened, 
and water actually turned on Rise, 
when the Are breaks out. valves will 
stick, and hose, rotted through by disuse, 
will hurst Under such conditions, the 
Anest stand-pipe system Is nothing more 
than a delusion and a snare 

Thonsand'foot Dock at London.— The 
Arst Installment of the proposed Improve- 
ments which are Intended to plare lym- 
don, in respect of Its equipment, on an 
equality with Ltveriiooi, Southampton and 
other ports, is about to be commenced 
by the construction, at a cost of twelve 
million dollars, of the South Albert dock. 
The entrance lock will be 110 feet wide, 

1.000 feet long, with a depth of water 
of 48 feet, and the works will Ineliide a 
new dry dock of the same length and 
width, with a depth of water of 38 feet 

Diesel Marine Motors Save Money. — 
In a vessel of 6,400 tons now under con- 
st ruction, the use of Diesel motors adds 

16.000 cubic feet to the hold apace At 
four voyages a year In the Block Sea 
trade, this means a proAt of $4„380. The 
saving In fuel would be f2.677, and In 
wages, $1,168, R Is also stated that a 
Ashing boat of 140 tons equipped with 
a Diesel motor Is doing the same amount 
of work In the herring Asheries as Is 
performed by a steam-driven Ashing 
boat of 164 tons 

A 29-knot Dreadnought —Time was 
when the different types of naval vessels 
were sharply distinguished bv their pon- 
sesKlng In a marked degree certain Indi- 
vidual characteristics of heavy gun Are, 
massive armor, or high speed, To-dav, 
no such classlAcation Is possible, as wit- 
ness the latest British battleship cruiser 
‘Indefatigable," which carries eight 60- 
callber, 12-Inch guns, a belt of 9-inrh 
armor, and on her reeent acceptanee 
trials of 24 hours’ duration, is reported 
to have steamed at times at a speed of 
29 knots 

An Experimental Mine.— The United 
States Bureau of Mines Is carrying on a 
valuable test nt Biiiceton, about 12 miles 
southwest of Pittsburg, where an experi- 
mental mine Is being driven Funds were 
provided by Congress for driving n 
straight entry from 2.600 to 3,000 feet 
In length In a seam where great ex- 
plosions had previously occurred A par- 
allel entry, culled an air courge, will 
be connected with the main entry by 
cross cuts Entering the air course diag- 
onally Is n '’gallory entry," at whose outer 
end are explosion doors. Beyond them 
Is a round steel gallery 120 feet long. 
In which coal-dust tests will be made. 

Umutully Large Railroad Hast.— On 
the Lackaw'anna cut-off between Hopat- 
eong, New Jersey, and Blateford. Penn- 
sylvania, where some of the heaviest cut- 
ting and embankment In the history of 
I’allroad construction is being done, s 
huge blast was recently set^ off which 
dlalodged 19,600 cubic yards o‘f material. 
A tunnel measuring 4 by 6 feet was 
driven Into the side of the hlU and 
tanutnated in a cross tunnel of the same 
seoUon, 91 feet In length. The {.mount 
at Explosives placed In the tunnel was 
21tt60 pounds of Judson R. R. P., and 
UiOOO pounds of 80 per cent Red Cross 

I i^aimtte, All of the explosive was 
eisottvE Ip breaking up and displacing 
4fW*. 


Science 

Geologteta Shipwrecked on Hudson 
Bay. - All expedition led by Prof J Ma- 
coun, Aeslstant Director of the Geologi- 
cal Survey of Canada, while making , 
surveys on the west coast of Hudson 
Bay aboard the schooner “.leanlc," en- 
countered a severe storm on September 
9th. In which I heir vessel was wrecked 
The Afteon men of the party. Including 
the crew of the schooner, after suffer- 
ing great hardships, succeeded In making 
their way overland to Fort Churchill, 
whore they arrived December 1st. 

Penetrability of Matter.— It is held by 
more than one high authority that mat- 
ter la neither (oiitimious nor hoinogetie- 
ous Thomson showed by an experiment 
that hydrogen can be passed into u 
vacuum tul)e through an Incandescent 
platinum window In a similar wa.v' 
sodium passes through glass, and this 
Is a useful fact In tho manufacture of 
vacuum tubes, because sodium can be 
passed into the tube to absorb the 
residual oxygen. Bellatl, tho Italian 
physicist, has shown that hydrogen can * 
pass through cold Iron Matter may , 
therefore be generally leganled as full I 
Of boles. I 

Hie Life of Mrs. Richards. — Miss Caro- 
line L Hunt, of .32 Eliot Slieci, .Jiimnlca 
Plain, Mass, Is collecting material for 
the life of Mrs. Robert H. Richards of 
the Massachusetts Institute of Tech- 
nology In order that the volume iimj be 
of such a character that It may not only 
Interest those who have known Mrs. 
Richards either personally or through her 
work, but may also serve to extend her 
InAncnce and to Inspire future wnrkeis, 
any material, such as letters, photo- 
graphs, characteristic savings and Inci- 
dents, which will help to show her per- 
sonality and her far-renchlng Interests 
and activities, would be very valuable to 
Miss Hunt 

Aarological Research in China.— The 

Oeitfscftc XritiKhnft fur hiiftni hiffuhrt 
announces that an aerologloul expedition 
will shortly be sent from Germany to 
Chino. A base station Is to be estab- 
lished at Poking, where for a >PBr dully 
Observations of the upper air will be 
made with kites and pilot balloons The 
meet interesting fact, however. In con- 
nection with this undertaking Is that 
two free manned balloons are to be used 
whenever favorable weather prevails, 
making ascents from Peking Although 
their principal work will he meteoro- 
logical, It la expected that much Im- 
portant geographical and ethnographical 
Information will be collected by the - 
aeronauts. 

Geocoroniunu- This name is applied 
to a hypothetical gas, much lighter than , 
hydrogen, which, according to Alfred 
Wegener, constitutes a layer of the 
earth’s atmosphere lying above (he as- i 
Burned hydrogen atraoaphere. It la anal- f 
ogouB to. and posalbiy Identical with, the [ 
■‘coroniura’' of the solar corona. Weg- ll 
riier bellevea that the characteristic line " 
In the spectrum of tho aurora, heretofori' I 
usually attributed to krypton, is due to 
gcocoronlum According to big coiniiu- 
tatlon, published In the PhysxkahDrhr ' 
Xfitsrhrift this gas forms only 0 00068 
per cent of the atmosphere, by volume, t 
at sea-level, but at an altitude of 600, t 
kilometers (311 miles) It forms 93 peril 
cent of the atmosphere, the remainder, at - 
that level, consisting of hydrogen. 

StratlAcation of the Atmosphera.— Dr. 
Alfred Wegener continues his InvestigSc 
tlon of this subject, which has already 
led him to some novel conclusions. In 
the PhytikaUftche ZeUsvhnft of March 
I Ist, he suggests that the presence of 
well-dcAned boundaries between atmos- 
pheric strata of decidedly different densi- 
ties (o g., between the nitrogen and the 
hydrogen atmospheres) might account j 
for the fact that In the cose of certain i - 
explosions the sound was Inaudible at I 
abwt 30 kilometers from the source; be- ' 
yond this distance occurred a "sone of J 
silence" about 100 kilometers broad, and t 
beyond this again another aone in which 
the report could be heard. This ho cx , 
plains as the effect of total reAectlon of 
the sound waves from the bounding sur-j 
fsoe between sir strata. Above the , 
hydrogen atmosphere Wegener And* evl- j 
dence of the occurrence of an atmosphere i 
cOBSistlilt chleAy of "geocoronlum." i 
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?'/((' /lurpoK of Ikis journal i* to record accurately 
and tn simple terms, the xvorld’s progress in scientific 
knouledtjc and industrial achirnement. It seeks to 
present this information in o form so readable and 
readily understood, as to set forth and emphasise the 
inherent charm and fascination of science, 

Aims and Accomplishments in Aeronautics 

A lthough tin- greater part of the present 
issue of the Scikntific Amrbican is devoted 
to neronauties, so rapidly has the art devel- 
oped that it IS possible to deal in this number only 
witli some of its more important pliases. 

The world at large, and particularly the people of 
the United States, have lieard too much about the 
disasters tlint have befallen the airship, and too 
littli about its successes. The story of the opera- 
tion of tile dirigible, particularly in Germany, as 
told 111 tile article on this type of air craft, will come 
08 a great surprise to those of our readers to whom 
the term ‘‘dirigilde" may have come to be synony- 
mous with costly construction and dire disaster. The 
analysis of tliesc very mishaps proves that they were 
due, not to any inherent fallacies in theory or faults 
of coiistriictioii, hut rather to certain fortuitous con- 
ditions of wind and weather or the carelessness of 
the crew. 

Tile charm of a well-written biography will 
always be cnlianeed by the introduction of the per- 
sonal note, in the case of a man of the public 
rt juitation of the late Octave (’Immite, it is not 
sidfii lent merely to recite tin- events of his life; one 
wisIk s to be brought in contnet with thi' man hiiii- 
hcH This persnrial touch in the present biography 
of ( hiinute, whuli was written by one who for some 
yi nrs was a close jiersoiial friend, will render thi- 
notiet particularly appropriate to the jirescnt issue. 

Till art ot hying has not progressed so far but 
that till n IS still a wide field of fascinating inves- 
tig.'ilion hr fore us In the article dealing with the 
alwavs-tragii subject of aeroplane accidents, the 
writ! r draws attention to a most important element 
111 till (iiiestioii of stability, namely, that of giving 
to lilt HI roplaiii siiffien nt flexibility to enable it to 
Mild and adjust itself to the unevenly distributed 
shocks of a disliirlied atiiiospliere. The French 
aviators are giMiig imich attention to this most im- 
portant (|iirstioii , and it should eornnieiid itself to 
the serious tlioiight of Amerienn aviators. Vot only 
incrcaseil staliility , hut highi r speed, will attend 
tile solution of llie [iriihli in. 

I'liere are few ]iroblems of the aeroiilani or 
dirigible that ini ite closer irn estigalion or |iroiaisc 
greater returns m effieienej , than that of the pro- 
peller. The field of aerial prn)inlsion is fortunate 
in having at its di.sposal the valiialik data oblained 
in the investigation of marini jiropillcrs, and the 
study of the aeroplane propeller eoiitniiud in this 
number, written by a naval constructor, will pnne 
to be of much pradMcal assistance to buildi rs of 
air craft. 

It w.is inevitable that the matter of niitoinntie 
stabiliU siioiild, from the very first. Iinie stood out 
ns one <il the most, If not the most vital edn- 
neeted with the art of flying.* Automatic stability 
ligf been iirolifie of manv inventions. Several of 


ship could b« put into a fleet of air craft whose 
military value would be vastly greater. As a matter 
of fact, as shown in the article on this subject, 
battleships will fight battleships and air craft will 
be pitted against air craft. The 70-mile aerial scout 
way take the place of the 29-knot scout of the sea; 
but beyond that the substitution will not go. 

By no means of the least interest to our aero- 
nautical readers will be the article which reviews 
the very promising field of the so-called valvcless 
internal-combustion motor. Of all the requirements 
of the aeroplane motor, that of reliability stsads 
first; and there ore indications that when the valve- 
less tyjHi shall be brought to its final perfected form, 
it will carry the art a long stop forward toward 
tliat ideal motor the advent of which the aviator is 
still eagerly awaiting. 

A Centenary in Photoamphy 

T he, centenary of the birth of John WllllCam 
Draper, which falls within the current month, 
furnishes a fitting occasion to cast a retro- 
spect over the devdiepment of the art and science 
of photography. For Draper was one of the eariiest 
workers in the field, and in this country proljably 
the first. 

The history of any important invention is usually 
found to ascend for its origin to a very remote 
period. Perhaps the first recorded observation of 
a photo-chemical reaction is that of the "develop- 
ment" by sunlight of the ancient purple, as de- 
scribed by the Grecian princess, F.ndoxiaB^lakrem-. 
iMissa, A. D. 890. The darkening of silver chloride 
by light was discovered as early as 1996 by Fab- 
ricius, and was applied for a crude kind of copying 
process in 1727 by the German philologist J. H. 
Schulse. The first attempts at photographic por- 
traiture were made in France, by J. A. C. Charles, 
who prepared simple shadow-photographs. Similar 
exp<*riment8 were performed in 1802 by Thomas 
Wedgewood, who also tried, though without success, 
to obtain an impression, upon silver nitrate paper, 
of the image formcxl in a "camera." But the chief 
credit in putting photography on a practical biisis 
must undoubtedly be given to Niepce and Daguerre, 
who joined forces in 1 829 In perfecting the process 
of "heliography" invented in 1816 by Niepce. The 
final result was the famous daguerreotype process, 
given to tltc world in I8S9. Through Samuel F. B. 
Morse, information of the new process reached Prof. 
J. W. Draper of New York University, who in the 
year following obtained tiie first sunlight portrait 
of a human face. 

Since then developments have taken place rapidly 
and in all directions, so tliat to-day, not only are 
a great variety of photographic processes worked 
out to great perfection, but the applications of pho- 
tograpliy in science and art hav'e reached an im- 
portance which could hardly have been foreseen at 
tile time of Daguerre and Prof. Draper. The 
process of ordinary photography has been so much 
simplified that the unskilled amateur has no diffi- 
culty in securing inctures of any subject, wbether 
nt rest or in motion. The perfection of the instan- 
taneous sliuttcr bos furnished Edison with the means 
for evolving from a crude toy, known as the soc- 
trope, the modern kinetoscope, which not only affords 
entertainment and disseminates information among 
tlie people, but has served its function also in serious 
Ncientific [lursuits. 

While the photographic plate is less sensitive tiian 
the eye ns regards its response to a stimulus of 
short duration, it is nevertheless capable of re- 
lealing to us objects whose light is too faint to 
affect our e.ye, for upon prolonged citlJOBure the 
effect upon the photographic plate is cumulative. 
In this way stars have been photi^aphed which 
the eye cannot directly observe. Sjieelro-photog- 
rnphy has rcvenled to ns the chemical constitution 
of tlie sun and other orbs, and stcreoseopic pho- 
tography enables us to see astronomical objects as 
tlicy would appear to some gigantic being, whose 
eyes were a million miles .apart. 

If telescope, and microscope have ovcroomc some 
of tlie limitations of our senses as regards distances 
grtat Snd small, the X-rays have furnished us with 
the means of obtaining a view of objects hidden 
bdiind an opaque covering, and again the photo- 
graphic plate comes to our aid to record the struc- 
tures disclosed. And the latest development, 


Thi N«w Aimm 

S OME thirty years ago, tkhqn tho increasing 
}>ower of rifl^ guns had shpwn ,^ need for 
armor plate of greater resistanee, the makers 
were confronted with the necessil^ of providing ,i 
plate which was at once both hard end toughi Then 
it was that the plan was tried of wcUiiv * fnce oi 
hard steel upon a , boohing of softer M{tdi|r|iiM«CMinu 
great toughness. Exeellent in tlieo^, ae system 
was found to he verF defective in pmwtioe, cbieflv 
because of the impossibility of providing a Mtisfac 
tory weld between the two plates. At the proving 
grounds, the hard face would ^lit Up and break 
sway from the backing. It was reallaod that in tin 
state of the art, no satisfactory "compound (prinor,' 
as ft was called, could be made. Then came Harvey's 
'brilliant invention, in which the plate was madi 
homogeneous throughout Its thickness, and the neces 
saty hardness imparted by carburisation of its front 
face. Xrupp improved npon the Harvey process bj 
using gas in place of solid carbonaceous material. 

The process of face hardening has always labored 
undev disadvantage that the super-carburisation 
of the surface could be made to reach only a certain 
limited depth; wliereas Use continued improvement 
both Ip the energy of the projectile and its ability to 
bold togetlier while penetrating the hard face, has 
enabled the gun to onee more master the plate. 
Tqrday there is a demand for a plato having a much 
deeper layer of face hardening than is possible by 
present processes. During the past few weeks, 
muoh has been written in the European technical 
press about a new system of face hardening, known 
after the name of Simpson, the inventor, who 
appears to have adopted the Cammell process, but 
with the important difference that he has introduced 
a plate whose weld is so perfect that under test, it 
presents no natural line of cleavage along the line 
of the weld. It is claimed that this result has been 
obtained by inter|iosing a thin sheet of copper 
between the two plates before welding them 
together. 

As in the case of many another important inven- 
tion, the author appears to have stumbled upon its 
secret by chance. In the roursc of some experi- 
ments, Simpson found that copper and steel, when 
subjected to a certain treatment, formed a molecular 
mixture or solid solution of the two metals. Later, 
he discovered that if two plates of steel with a sheet 
of copper between them were placed in a mixture 
of carbon, brown sugar, and water of the consistency 
of ownpressed snow, and the whole mass were 
heated to 2600 degrees Fahrenheit, the copper incited 
away into the steel and formed a weld so perfect 
that not only was it impossible to split tlie plate at 
the juncture, but the copper increased the tenacity 
of the steel. Professor J. O. Arnold, of the Univer- 
sity of Sheffield, after making a micrographic analy- 
sis of some specimens, stated that the copper scani 
formed a solution which was micrograpbically almost 
indistinguishable from the steel itself. The copper 
seam is so completely soluble in the steel that it iskes 
a molecular form which is beyond the range of micro- 
scopic vision. The weld, in the ordinary acceptance 
of the term, has disappeared, there being absolute 
molecular continuity. 

Now, the importance of this process, in Us bear- 
ing upon armor plate manufacture, is evident, since 
nouf tl)^ thickness of the hard face may be Increased 
to aiJy degree desired. It is stated tlwt already 
trials have been made with 6-inch plates, in which 
two inches of hard steel were 'ipon 

inches of soft hacking, and that the plate, under 
attack by a 6-inch gun, gave very satisfactory results. 
If, as is claimed, tjve resistance of a given weig|bt of 
armor has been raised from 20 to 29 per cent, U fel- 
lows tliere is that addittmial percentage of- a given 
weight of the present armor available to the detiigprer, 
for improving the offensive or defensive qualities of 
a warship. He may increase the defensive qnaliries 
of his ship by retaining the present thldi^S of 
plate, or he may reduce the thieknost of his armor 
and put the weight thus laved into a hatyicr bbttoiy 
or into more powerful engines, or into a lorgetf Cdm 
aupply. Probably, in view of the iftorp powerful 
guns whieh 'are being motgitod in the WOrid's 
he Will choose the flrat-ttamed i» 

c«itfti» that, at the 
havet*the'sh%i at its/maropt,' < ' 
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Octave Chanute 

His Work and Influence in Aeronautics 


G <rr^Vl) OHANITTB, who ii oomotlmea colled the 
"TAthor at Aviation la America,” did much to 
aMt tiuJt, title. He and LanRley were the deana of the 
ploneeri at mechanical flight tn.thli country. He pro- 
moted lihe art hy numeroue and Judicious publications, 
leotnres and adMitlflo congresses. He was the sympu- 
tbetlo luid hel^fai friend of practically every earnest 
and prOnttnent etudent of aviation in the world up to 
the arttvml of the first successful aeroplanes. He made 
fnadamental experiments and Inventions by which he 
aohJnved practical gilding flight and led other experi- 
mented Ift America and Europe on the direct and 
cmV tray to dynamic flight, by application of the gaso 
line ehflhe to the Chanute glider. 

Born tn France in 1832, he came at the age of six 
to HeF irOTk, where he was edu- 
cated, and St the age of seventeen 
hf igan hla HfCworh In civil en- 
gineering -on the Hudson River 
Rallwsy^ Tjiter he went to the 
middle West, where be superin- 
tended the building of many rail- 
way!, bridges and terminals, and 
AnsHy. 1889, satablished himself in 
Chtcagn as clrtl engineer and 
president of a wood-preserving 
company, Though he became one 
of America'! foremost engineers, he 
was from early manhood an en- 
thostaatle student of aviation, so 
much so that it required all his 
force of character to put -aside 
those studies till he had first ac- 
quired a competence and some 
leisure. Finally about the begin- 
ning of the last decade of the nine- 
teenth century, when Maxim, 

Langley, Llllenthal and Hargrave 
were making their famous experi- 
ments In aviation, Mr Chanute 
emerged cautiously from his 
studies, and was quickly recog 
nixed as the first authority In 
America, both In balloons and fly- 
ing apparatus. 

Id 1890 the present writer, while 
a student of mechanical engineer- 
ing at Cornell University, heard 
Mr Chanute lecture there on aero- 
nautics, and WBB introduced to him, 
then a ellver haired gentleman of 
fifty-eight, full of faith In the art, 
hut apologetic enough for Identify- 
ing himself with a pursuit so gen 
erally contemned. A few months 
later, Mr. Chanute accepted with 
unfeigned trepidation the chair- 
manehlp of the Third Interna 
tional Conference of Aerial Navi- 
gation, to be held In Chicago dur- 
ing the exposition of 1893, and Im- 
mediately began, with character- 
istic energy and method, to have 
papers prepared on every topic of 
aeronautics and the allied ariences, 
by the foremost writers and experimenters In that 
science throughout the world. Though he suffered 
not a little raillery from bis brother engineers for his 
Interest In an "impoeelble" art. he pointed with some 
elation to the forty-flve papers presented by the in- 
dustrious membsrS of this congress, the first of Its 
kind held Jjp America. In 1894 he edited the prooeed- 
tags of the c.onferenoe, and at the same time pub- 
Hebed In book form hla valuable aerlee of articles In 
the Astefiron Engineer ontf Rattwo/y Journal, under 
the title of Progress tn Flying Machines, a careful 
and discriminative work ofmorje than one hundred 
thouaattd words devoted* to the elementary principles 
of avlgtlon, and to a critical history of all the most 
iatersottag tad lagealeua attempts to oompass mn- 
ehaateal flight by means of apparatus heavier than air 
“TWbMk dWglWc parachutes, gliders, toy flying ma- 
ehtaea. hoUoolrtisrB, orthopters and aeroplanea. 

'iRkia wad r^)y Mr. Ohaante's graduating thedls in 
ad nag kabwa la aviation at that time. He 
Aav FhbUoty and irrevocably Identlfled with 
, aarahnutlofll bo was la ooastaat eorretpondenoe and 
tmweroue votaries of the science In 
Mg awpla library was banked with 
/Jittaratara. and haag with wbaring birds and 
bariWtMisa. He waa a gentleman of 


By Dr. Albert Francis ^ahm 

means and of some leisure; he was definitely com- 
mitted to aviation; he was proficient in the art; ho 
therefore determined to embody some of his dreams 
In palpable form 

In his opening address before the Conference on 
Aerial Navigation, Hr. Chanute expreaaod the belief 
that a dynamic flier could then be built, if men wished 
to risk their money without too much hope of a re- 
turn. He even eatimated that a one-man aeroplane 
could be made for twenty thousand dollars. The two 
main dlfflcultlee aeemed to him to be the securing of 
a suitable motor, and the manipulation of the ma- 
chine In flight. Mr. Mosher, of New York, offered U> 
build a steam engine of one horae-imwer weighing ten 
pounds, for ten thousand dollars, and a larger engine 


of like type for a larger sum. This seemed to answer 
fairly well for a first demonstration of the feasibility 
of mechanical flight, and ai-oordlugly Mr Chanute gave 
bis attention, for the next few years, to the study of 
automatic stability, as well as the manual control, of 
aeroplanes 

On June 22nd, 1896, accompanied by Mr A M Her- 
ring and two aealstants, he went into camp among the 
sand dumes, on the southern shore of I-ake Michigan, 
to study the art of navigating an aeroplane without 
artificial motive power. Mr. Chanute thought that the 
maintenance of equilibrium under all cirrumstances 
was at that time the most Important problem of avia- 
tion, and that until automatic stability was secured. It 
would be premature and dangerous to apply a motor. 
Otto Ldllenthal, in Oermany, had made many success- 
ful down-bill glides on an aeroplane from which he 
was suspended by the arms; but Mr Chanute wished 
to evade, for he did not relish, UHenthars way of 
balancing by shifting the body and kicking wildly at 
the stars. His main purpose, therefore, was to ac- 
quire the pitot’s science; but secondarily he would 
learn much about the arefaltecture of gliders, the be- 
havior of air currenta. the elemenU of propulsion and 
sustentatloB. 

He and bio Oaelatanto made some flights with a 


Llllenthal monoplane; hut, finding this unsafe and 
treacherous, they discarded It In favor of a niultlple- 
wlng glider designed by Chanute, which after many 
empirical modifications In the placement of the sus- 
taining surfaces, assumed the form of an ordinary 
multiplane glider of the present day This glider re- 
sembled the Llllenthal biplane In having the sur- 
faces vertically superposed, the rider below them, and 
the rudder In the rear; but It was a five-decker whose 
wings, on either side, could swerve fore and aft, so as 
to bring the center of lift always over the center of 
gravity, In order to prevent exeesslve rearing or 
plunging This glider was found very tractable In a 
twenty-mile wind, and In a thlrteen-mlle breeze would 
sail down a slope of one In four After further study, 
the five-decker was displaced by a 
three-decker, which presently was 
deprived of its obstrusive and un- 
essential lower surface, thus as- 
suming the familiar form of the 
Chanute biplane gilder. This was 
a radically new and elegant design, 
consisting of two superposed 
arched surfaces held together by 
vertical posts and diagonal wires, 
like a Pratt truss It was, tn fact, 
the renowned "Chanute glider” 
which has been copied by so many 
successful designers of biplanes 
The Chanute glider weighed 23 
pounds, spread 135 square feet, and 
readily carried a total weight of 
178 pounds at 23 miles an hour. It 
was provided witli side planes and 
a double rudder, and this latter 
was elastically connected with the 
main body to Insure steadiness of 
flight, on the principle of the elas- 
tic wing margins used by D. S. 
Drown In 1874 This craft was 
found easy to manipulate In 
launrhlng, sailing and landing, a 
two-inch shift of the pilot’s weight 
being equivalent to a five-inch shift 
on the Llllenthal monoplane It 
was steady at a speed of twenty 
to forty miles an hour through the 
air, even when the wind was blow- 
ing seventeen miles an hour over- 
ground The angle of desetmt was 
7 5 degrees to 11 degrees, depend- 
ing on the speed and trend of the 
wind. The work of gravity ex- 
pended In maintaining steady 
flight was at the rate of two horse- 
power for the 178 pounds, a good 
showing with the rider vertical. 

Summer itassed before Mr. 
Chanute could perfect the Inven- 
tion for automatic stability by 
means of swerving wings; but 
otherwise the gliding experiments 
were very satisfactory The strong 
and simple biplane evolved during 
those few weeks of fruitful study 
was an Important contribution to the science of avi- 
ation by reason of its strength and simplicity of de- 
sign, its eIBcloncy, Its stability, and, best of all for 
that day. Its record for good flights and safety. All 
who could appreciate It understood that the addition 
of a light motor would transform It to a dynamic 
flyer, navigable at least In mild weather 

A full account of these experiments was published 
by Mr Chanute In the Aeronautical Annual of 1897, 
and In a paper road by him before the Western So- 
ciety of Engineers In the same year. This paper 
stated that the experiments were promising, and In- 
vited other Investigators to Improve <ipon them Pres- 
ently other persons In several countries did Improve 
upon them, notably the Wright brothers and Mont- 
gomery In America, the Volsln brothers, Ferber and 
others In Europe. 

In March, 1900, one of Mr Cbanute’s earliest disci- 
ples, Wilbur Wright, wrote Inquiring of him as to 
the construction of his machine, the best materials to 
bo used, the most suitable place to experiment, etc., 
saying that he hod notions of his own that he wanted 
to try, and that he knew of no better way of spend- 
ing hiB vacation. All that Information was gladly 
furnished, and the two men became fast friends. 

(Oemtiimtd <m page |8S.) 
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I N part a Hying nmthinc and In i)arl a death trap. 

the aeroplane haa done both more and leaa than 
Ita Hudden arrival among the great Inventlona of the 
age had promlaed. The very nasuranoo of a brilliant 
future for machines of Its kind, which haa been pro- 
duced by Ita perfornian( es, renders It necessary that 
Its defects be remedied and Its failures obviated. 

This combination of a Chineao or a box kite, an 
automobile motor, a restaurant fan, balloon rudders, 
Junior blcyele wheels and ski runners, the whole 
strung together with piano wire and safeguarded with 
adhesive tape and mammoth rubber bands, sprang 
from toyland Into the world of Industry, politics, war- 
fare and ilnanee when two plodding and practical 
tinkers of genius --self-made engineers from the Amer- 
lesii school of try, try and try again — proved they 
cruld balance and steer It by a twist of Its muslin. 
'I'hen, all could fly. Any kind of a kite, with any 
style of gasoline motor, with the fans pulling or 
pushing their blades of varying number, with rudders 
fore or aft or both, large or small, with keels, horizon- 
tal or vertical or both, or without any keels — just so 
the total weighed within limits — could be made to rise 
from the ground and travel on tho wavering roads 
of the atmosphere. Even the twist of the planes 
could he eounterfelted. Flight with tho "heavier-than- 
alr machine" was an accomplished fact. All minds 
turned to flight, to exploit or to Improve the aero- 
plane, or merely to wonder at its possibilities In 
three short years, by improvements in Its component 
parts and tho training of many aviators, hut without 
the addition of a single new fundamental Idea to 
supplement or eorreet Its original design. It has been 
dcvelot)ed to the point of carrying a considerable load 
of I lie], lubtlealing oil and humanity for eight con- 
secutive hours, while coursing over a distance of 350 
miles withoiii once seeking the mother earth. It has 
fanned Itself and Its burden- going up at an easy 
Incline, as tlie erane flies when rising from the 
marsh — up Into the thin air two miles above Its 
starting point, where tho aviator gaaps for breath 
and the throat of the carburetor chokes with lee, and 
has slid down again on the spiral bannister whleh 
Ita own twisted planes shaped In the atmosphere. It 
has sailed over arms of tho sea and over the gruesome 
glaciers of the Alps It haa tr,sn8portod passengers 
from the capital of ono empire to the capital of 
another, and back again It has circled over fortifica- 
tions and battleships and has brought home photo- 
graphs of the panoramas which spread beneath Its 
course. While flying with it. men have sent and re- 
ceived ether mewagea. It alights on water or on 
shipboard and flies thence home again Pour, five and 
sW persons, and recently even twelve, have clung to 
Its spars while the fan blew the whole ton-weight 




from town to village, an ordinary half-day's journey. 

But betweon-tlmes it has exacted sacrificial offerings 
to the demons of the atmosphere. Without hint or 
warning It baa often suddenly refused to heed Its 
rudders and has dropped M a shot bird, anywhicb 
side foremost. Hundreds who trusted the plan of Its 
designers and their own skill have fallen back to 
earth, as alt know, to lie on a couch of pain for 
months and rise finally with all fine frenzy for flying 
crunched out of their bones. Monuments have been 
erected over the graves of twoacore of young men 
who hod thought the air was conquered, and that It 
was only for them, lucky Aladdin boys, to gather 
laurels and rewards for demonstrating the victory. 

Now, the world turns a searching glance upon this 
machine which does so much and falls so treacher- 
ously What explanation la offered by the authors of 
the construction In Its various forms, the WrlgbtSf 
Bldrlot, Henry Parman, Curtiss, Levavasseur, Bsnattlt- 
Pelterle and Louis Brdguet? What do they say, not 
with their Ups, but through those actions which Inter- 
pret thoughts the tongue scarcely knows? Though fill 
brave and brainy, they all fly, now, just as rarely 
as compatible with leadership In progress. No other 
Invention designed for sport and transportation work, 
and launched as complete and full-fledged, was ever 
so readily turned over for others to enjoy. None was 
ever BO sparingly used by those who knew It best. 

What does the engineer say, the man whose pro- 
fosalnn It la to coinpsre the creations of inventive 
genius with the data of applied science, to take note 
of their Imperfections and to contribute to their ra- 
tional development? What structural peculiarities 
does he find which aeroplanes havh In common and 
In which he detects violations of established engi- 
neering rules, whose validity no invention can change? 

If deaths are due to plain and indisputable engineering 
errors which might be avoided, the engineer should 
be a good man to have on the coroner's jury, when 
public opinion or sentiment chooses to Impanel Itself 
in that capacity. Limiting himself to facta wbidb 
are not disputed and to conclusions whose correct 
derivation from the facts all may check without spe- 
cial technical knowMge, the engineer finds aboUt as 
follows: 

The preterrstloB of equilibrium in a disturbed at- 
mosphere depends upon control action by the aviator- ' 
The means for control are (1) twisting of the mfila 
planes or wings, and (S) operation of borisontal and ' 
vertical rudders. Both the twist and the rudder aptinti 
are required. One supplements the other In mofit 
stances. Both must be reliable, 'If equilibrium elW]) 
be preserved under all clrcnmstaioes. Even tf ■ 
Ing of the planM (or the almost si^ulvatent manlpolg-- 
tion of aanront or wlttf-tlps) Is assiuned to constitute . 


a reliable method for obtaining certain Indispensable 
effects, the tact that this method Is not sufficient for 
all purposes makes it certain that the preservation of 
equilibrium still depends ultimately upon the reUa- 
blllty of rudder action also. The facts relating to 
rudder action must be examined. 

The efllciency of mdder action depends, other things 
equal, upon the speed of the structure to which the 
rudder Is attached. A drifting ship or a drifting 
balloon does not obey a rudder. Tbe movement of 
the structure must be In tbe direction of Its axis. 
Any deviation from this direction changes the neutral 
position of the rudder, and for this change tbe opera- 
tor must Immediately make allowance aa beat he can. 

It also affects the resistance against the progress of 
the structure, changing it from one equally divided 
on both sides of the axis to one unequally divided, 
and the rudder action is frequently not powerful 
enough to compensate for this Inequality. In the case 
of an aeroplane, neither the speed of the structure 
nor Its direction Is assured. True, it makes no differ- 
ence that the whole machine may be carried sidewaya 
in rftlatl<m to things on earth. Generally, only the 
relations to the surrounding atmosphere are iff con- 
sequence, In so far as the obtaining of certain effects 
from certain control movements Is concerned. But, 
sooner or later, an atmosphere current or eddy strikes 
with more than usual force one of the wlnp or one 
side of the planes, while other portions remain, tor 
a moment at least, subjects to different influenoes. 
Birds, by tfaeir small dimensions, practically escape 
this dlAculty. Then, If the disturbed position given 
the whole machine la one so much Inclined that the 
planes or winds tall to give their nsu*! support, 
gravitation and the new lateral tilt of the planet 
enter as nqw factors In the play of forces and pull 
tbe machine away. In higher or leaser degree, from 
that axial direction of Its movement which is ordi- 
narily nurinJialned by the propulsive power. The rwl- 
dera no longer act as intended. Poettlon control Is 
lost at a moment when most needed, altllitingh akltl 
In allowing for the miaalignment and suitable firiattng 
of the panei (or turning of oilerons) foay ebylate 
oataatroi^s when the disturbance is not too aevite. 
The tdiich smaller dUflcnttles experienced tit iileeitilg 
a forryboat when Its bow Is In one «mrrii|«t dt >a|gr 
end Its stem la enother flhutmte a pMAlfel 
less cofopllcatsd and asrious ritnaUan. tiMild 

til danger of gotng to tbe befifoai of ^ o«^, 

^ they tf 11 to obey the bstinsinitih 

wsttU have to be abaaddned'loc "':r, 

' Hie sibtfoiM fact that 

to foroee In the atmosphe# of muefi greater iiihViil' 
tttd» than any vfhich the speed of the maiMw eafi . ' 
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m .iNta«Kr #»•«, i« in ittoif 

WKiiflluWoo; Mindly, 
iroiMa*' -b nttrUlia^ In any but • 
WtM tlAt tbd adoption of 
rk^HMiF , ^utida ^»lr dontrdl la mainly roaponalble tor 
^;4ilib4M 0 ( avliuiott, 

tin ooiltrol irbldi may be exerclaed 

liy li^Hniiac the inaln planaa or wlnff la not aubject 
to tlia aikma objoottdna. aa It la afleeted through a 
r^ttgtttMUt df tlte aame latiga auffwiea which are 
atta^tM^ ap4 iMt by dttbnsitlBff to Influenoe the oourae 
of large dletitrbed aurfaoea by oountdi^movementa of 
much amalWr oaea. But thla adjuatment by twiat la 
m aitiaitihg aaroplanea of amall aeope and of Inatifll- 
olent .Vgffaty. alwaya eoupllng lacTeaaeit reaiatance 
with inaife^ Utt on ou aide of the machine and 
with fadUced raeiatanoo a&d reduoed lift on the other, 
mtrliiliiodiny. however, the poaalblllty la preaented that 
the a^oabMt of the main plaaaa which at preaent 
takea tha form of a alight twiat of their aurfaoea, may 
be ddaaldpild hy InvoDtlVe talent into larger and more 
vaidad oontFol raoremeata, cauaing more pronounced 
ehangia In the nhape and poittlon of either aide of 
the pbmea and etteotuaily oounteratsttng aevere dla- 
turbanoea «f the equlUbrlum. 

The engineer ngtea, further, that propellera of aero- 
planea, thottgh they receive all the motor power, de- 
liver only a amall percentage of it in form of propul- 
sion. Ife knova that this la so, without reaortlng 
to testa or ealeulatlona. A aUnple ohaervatlon tells 
him. AeropAanea of 4d hOrio-power or more can noto- 
rloualy make no headway ag^nat a ateadr vrlnd blow- 
ing at the rate of SO mllea per hour, but an automo- 
bile with thnouatne body can be driven agalnat the 
same wind by the application, at tha^rima of the 
driving wheela, of not more than S horae-power. And 
the air realatanoe agalnat a Umoualne la, according 
to the beat tablea— arena and tbelr anglen of Incidence 
being conaldered — comparable to thp reaiatance which 
an aeroplane of ordinary aiie n^nat overcome, at alm- 
llar apeed. Oakulationa baaed on the draw-bar pull 
of aeroplane propellera aloo Indlcata a poor utilisation 
of the motor power. 

It has been aeroplane practice to seek etronger pro- 


pulsion by striving for higher motor power, but, ac- 
cording to rules tor good engineering. It is the effi- 
ciency of tho propellera which by all means should 
be increased, since oxeeBaive waste In the mechanical 
tranamlosion of power cannot be conceived as perma- 
nently aeceptahle. On the other hand, the fact that 
flight la possible with so muoh of the power thrown 
to the winds, literally apeahlng, seems to shed a 
strong light on the brilliant results which may be 
expected from aeroplane construction, when this enor- 
mous waste shall have been gradually removed. At 
the preaent moment, even a alight improvement in 
the efficiency of propulsion would mean greater safety, 
as It would Increase the effect of every control notion, 
while, on the other hand. Increased motor power means 
either increased weight or increased liability to motor 
troublea. Propellera of the present style also reduce 
safety by hindering speed when not revolving, aa when 
the machine la gliding to earth with the motor 
Stopped. 

What becomes of the power of the aeroplane motor? 
It seems that the waste must take the form of heat 
Imparted to the air by friction with the propeller 
blades and dlaalpated In the atmosphere 

One more vital tact ia obaerved. No provision is 
mad* in the majority of aeroplanes for tempering 
the Jolts received from gnats of wind or eddies. While 
air la highly elastic, the fact that its Irregulsr move- 
menta are freauently so violent as to turn an aero- 
plane machine completely over, exactly as a hole or 
a boulder in one side of the road may upset a rapidly- 
moving vehicle, ebowe conclusively that the natural 
elasticity of the disturbing element itself la insuffi- 
cient under the ctrcumsUncea, tho reaiatance of the 
machine against any force tending to upset It being 
very small. As the “boulders of the air” cannot be 
circumvented, being Invisible to the aviator and also 
liable to overtake him, a spring suspension for aero- 
planes, to ' protect against “road shocks," as vehicle 
springs protect automobiles, seams to the careful 
engineer even more strictly necessary than similar 
provisions are acknowledged to be for vehicles moving 
over solid roada In point of fact, provisions of this 
nature, in the form of elastic wings, are Incorporated 


in some aeroplanes, notably the Brdguet, the new 
Paulhan machine and the latest Esnault-Pelterlo, and 
these are yet to be heard from In accidents, though 
no engineer would expect to be able to proportion 
the spring elements correctly without conaldorable ex- 
perimenting 

TTie consulted engineer of the coroner's Jury has 
finished his remarks The nicmhers smile a little, 
and one says to another “Wull, rudders are not 
much good, It seems, for any machine that you can 
fall down from and break your bones, but, so far, 
they have not been able to find anything bet ter, so 
what are we going to do about It? We cannot stop 
progress. Suppose we recommend that Inventors work 
a little harder and Invite Imitators to retire from 
their pernicious activity Will that do*^ Agreed’ All 
right." V(<rdict “Nobody guilty, but aviators should 
not fly when tho wind blows, unfit inventors have 
found some way of getting away from rudders" 

The New British Meteorological Office 

T he British Meteorological Office, which for more 
than forty years had been installed In erampod 
and unattractive quarters In Victoria Street, Ijondon, 
has recently moved Into a new building especially de- 
signed for It In Exhibition Koad, South Kensington 
Tho transfer of the staff was eotniileted November 
IBth, 1910, and on December Ist the Meteorological 
Committee, the governing body of the Institution, held 
an “at home" In the new premiseg The hiifldlng Is 
shared with the South Kensington Post Offite, which, 
In accordance with the English custom, Is also a tele- 
graph office, so that the meteorological service now 
has all the facilities under Its own roof for receiving 
and dlspateblng piumptly its telegraphic reports, 
mailing Its daily weather maps, etc A noteworthy 
feature of the new installation Is a permanent exhibit 
Illustrating the work of the offloo and meteorological 
work In general, a feature that the director. Dr. 
Shaw, hopes will have the effect of stimulating the 
Interest of tho public in tneleorology. and lead to thp 
recognition of the Inuportance of Including thla sub- 
ject In school curricula. 




The Dirigible oi To-day 

A Review of French, English, and German Airships 


^IlE unfortunate mlibapa of large dirigible bal- 
loom In recent years, among them Count Zep- 
pelin’s leviathans, the French dirigibles "Patrie” and 
'Rfipubllaue.” and the Oerman airship “Hrbsloeh.” 
have aroused an unfortunate prejudice against the 
llghter-than-alr craft. Accidents, however, are as un- 
avoidable in the experimental development of the air- 
ship as of tile aeroplane At the end of litlO, about 
1,300 aeroplanee had been tested in France alone, with 
the familiar freciucnt reeiilts. Because the crew of 
an airship Is more numerous than that of an aero- 
plane. the destruction of life, when it does occur, is 
necessarily more appalling. For all that the total loss 
of life which has resulted from aeroplane accidents 
fur exceeds the number of casualties tliat may be laid 
to the door of the dirigible 

The Remarkable “L. P. VI." 

In Germany at least the dlrlgihle seems to have 
been brought to a jiitch of perfection hardly realized 
In this country The ‘T., P VI.,” built on the non- 
rigid Parscval system, was in practically continuous 
service for over six months before it met with an ac 
cldent. Hardly less advanced are the rigid Zep- 
pelins. Mliltary eeml-rlgids In Germany now make 
almost dally trips. 

Probably the ParsevalB are the most highly de- 
veloped airships of the day, because they have been 
directly evolved from the old spherical balloon Tho 
crack ship of the Pnrseval flotilla is the "L. P VI." 
That vessel has the eaine dimensions as the passenger- 
carrying "P-lll,” which ascended almost dally at the 
Frankfort Exposition of 1909 Tho car has been 
lengthened so as to provide an Increased amount of 
structural stiffening for the gas bag and more com- 
,modlou8 nnarters for the passengers The “non- 
rlgld" propellers have been ellghtly stiffened and are 
now "seml-rlgld ” 

Leaving Munich at 10'30 A. M on October lOth last, 
the "L P VI," landed at Plauon at 4 30 P M., and 
remained there until tho following morning At 9-40 
A M„ on October 11th, the vessel re-ascended and 
alighted at 12' 22 P M. near Bltterfeld, where the 
ParspvHl shed was entered On October 12th the ship 
rose at 11 02 A M and landed at 4 P M. at Its Berlin 
station, despite a head wind of eleven miles an hour. 
Throughout the entire Journey, easterly winds were 
encountered, in spite of which an averse speed of 
2fi miles an hour was maintained tpt the whole dis- 
tance of 846 miles. When it Is (SJBsIdered that the 
sea speed of some of our fastest steamers is not more 
than 22 Vj knots, tho iierformance Is truly remarkable 
More remarkable, however, were trips made in the 
Bavarian Alps under conditions which proved that 
the day of practical aerial navigation has really 
dawned. A course was followed through narrow val- 
leys In winds as Irregular and swirling as the water 
currents along a rocky coast, "Strong vertical cur- 
rents," "squalls with fog," and “eddies," all duly 
recorded in the log, were also encountered and suc- 
cessfully overcome. 

The only dirigible which can be compared In regu- 
larity of service with the Parsevals are the semi- 
rigid military Basenachs. Their records, however, 
are not as yel quite so free from accidents. 

Some of the Leading European Typeo. 

Tho huge French ships “Cldnient-Bayard II " and 
the “Morning Post" were built largely as a result of 
popular English opinion The “Morning Post" has a 
capacity of fully 393,000 cubic feet, and was at tho 
41me the largest ship that was ever constructed, with 
the exception of the rigid Zeppelins 
The Oerman non-rigid “Krell I,," a giant constructed 
by tho Bleraeris-Schuckert works, of 499,160 cubic feet 
capacity, has outdone the “Morning Post." The craft 
was avowedly built for military use only Inter- 
mediate between the "Morning Post” and the “Krell 
I." will be the newest Italian military dirigible, with 
a displacement of 232,560 cubic feet. Other remark- , 
able craft are the "Capltalne Marchal" (named after 
the "RftpubUque’s” unfortunate commander), which 
displaces 254,804 cubic feet, nearly three times that of 
the “Rdpuhllque,” The experiences of military ser- 
vice evidently made large size desirable. 

As a general rule, tbe Fnmch have paid more atten- 
tion to the conatrnotton of airships than to. tbe art 
of handling them. During laat year’s military 
maneuvers, some of thoir dirigibles had narrow 
escapes. M Capaxsa, one of tbe most experienced of^ 
French air captains, piloted Hie "Morning Poet" on* 
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By Carl Dienstbach 

her memorable trip to England across the wldeet part 
of the English Channel. He has publicly expressed 
admiration and envy of German airmanship. With 
the exception Of tbe small "Zodiacs," the French mili- 
tary airships are rarely used to tbe extent that ono 
would expect. 

In England airships have been developed by the 
army on a small scale. As a sea power, England is 
naturally concerned with the development of the air- 
ship as an auxiliary arm to the navy. Big though 
they were from the very outset, the Zeppelins have 
grown from 59,160 to 706,400 cubic foet capacity. The 
British naval dirigible begins at tbe latter figure. 

The latest passenger airship built for Belgium by 
the French Astra Company, the "Vllle de Bruxellea,” 
displaces about 282,560 cubic feet. The most advanced 
experimental types, the Oerman "Krell I.,” and the 
British “N-L," were designed primarily tor military 
purposes. Although tbe French, who really invented 
tho motor-driven dirigible, have not developed llghter- 
than-alr craft as systematically as the Germans, they 
have produced ships which prove that the designer! 
of the “RApubliqne” have progressed with the times 
A French company (Compagnle OdnOrale Trans- 
adrlenne) has even successfully operated a imall com- 
mercial passenger airship for the last two years at 
Pau, southern France, during tbe winter, and at 
Lucerne, Switzerland, during the summer. 

It is hardly necessary to diecuss the comparative 
merits cf the so-called non-rIgId, aeml-rlgid and rigid 
systems The very largest sizes will always be rigid. 
For the smaller sizes, every system has Its own ad- 
vantages and disadvantages England and France 
now have rigid ships as well as Oermany. 

A most Interesting construction la that embodied in 
the “Vllle de Bruxelles," tho latest Astra type. The 
single large front propeller of the classical "La 
France" Is still retained; but the "Cldment-Bayard 
II ’a" two elevated aide propellers, somewhat reduced 
In size, and driven by a aecond motor, have been 
taken over from the "Cldment-Bayard I." The result 
Is that the ship remains under control even after the 
front propeller is stopped In landing In the "Vllle de 
Bruxelles" the Parseval shape of hull will also be 
found, characterized by a blunt, ovoid bow. 

Tbe Elaborate Equipment of the Big Airahip. 

The Increased size of present airships has already 
tended to greater refinement of detail. Donkey en- 
gines are becoming common. Brucker's trans-Atlantic 
"trade-wind ship," the "Suchard,” Is thus equipped, 
and so Is the "Krell I.” The gas bags of both rigid 
and non-rlgld dirigibles are sub-dlvlded Into compart- 
ments, like a ship, the construction having been first 
Introduced in the rigid Zeppelins. Multiple bal- 
lonots are also being adopted In greater number. 
The good features of one ship are coplod In another. 
Thus we find that the English Zeppelin ("N-I”) hu 
adopted the propeller mounting of the "Krell I.," tho 
object being to save long transmissions. In shape It 
also approaches tbe non-cylindrlcal ship. The Zep- 
pelin form, however, still remains essentially cylin- 
drical 

Tho larger the ship the more elaborate may be the 
equipment. Wireless telegraph apparatus is now car- 
ried by the Zeppelin passenger ships as well as by 
military craft, ao that tbe navigator may com- 
municate with meteorological stations and keep him- 
self Informed as to the weather. Borne extremely val- 
uable experiments have been made' by the ^ppelln 
Company In the effort to aafeguard their cfaft from 
atmoapherlc electricity. 

Preventing Aeddents. 

Indeed, tbe Zeppelin Company sees to it that it Is 
Impossible for tbe same accident to occur twice. Tbws, 
tbe new "Deutschland” has an Increased dynamical * 
lift, an Improvement that was made Immediately tXttit 
the disaster to the old "Deutschland." As a result, tbe 
new "Deutschland” rose to a height of 8,800 feet with* 
out easting ballast overboard. Probably tbe ZeppSlttl 
type would be still bettor If It bod a conttnuous "boM” 
like the Bpless, oonUlnlng tbe motors snd the cre^ 
In place ot two can, wbldi are really a legacy of the 
old Bpberleal ballobn. Adherence to -type bol bwn* 
pered toe develepm^t of the airship Just os tt lutol* 
pered the development tit the railroad oar. JM gg 
the early railroad coaches were merely enlarged 
borse-drawlki oqnofaep, to toe modern dlrlgnnq^ in A 
sense, is still on enlarged, elongated spherical ballOdOi 
equipped with a motor. Obvtoaiiy, on airship shoifld 


have the some unbroken Unas Ibetow w nhort, to in- 
sure tjpMA. Even semN'i'gidB and non-rigidp deuld be 
built more or less after tbO plan of the Bplete, The 
use of cars, in other words, toe concentrotiOB of the 
load at a few points, Is justified In smaUer dMgibles, 
because motors ore used In heavy units to InSure 
reUabiUty. 

Weather reports are now so important to toe alnhlp 
captain that the German government Is beginning to 
take a lively interest In aeronautic meteorology. The 
SVankfort harbor has its own serological observatory, 
situated In the Taiinua Mountains. Tho government 
weather aervlee has recently provided msay of Its 
stations with the necessary apparatus for measuring 
the strength and direction of the wind at varlons 
heights. 

Bandliiig a DMglUf In the Air, 

Tbe long period of apprenticeship required |n toe 
construction and piloting of a dtrlglhle, a period 
which is longer, strange as it may seem, than in the 
case of an aeroplane, accounts for the slow develop- 
ment of tbe types with which we are familiar. 

Although the army expertmanta almost dally in the 
atr, the tactical handling of diriglblee la still 
shrouded In mystery No doubt there are definite 
rules to be followed, but what they are we qan only 
guest. In the army, night trips are frequent. The 
airships are formed into squadrons and their pitots 
taught to maneuver in various formations. 

In the popular mind, an airship Is a kind of aerial 
steamer, limply because It is propelled, by engines. In 
truth, it Is more like a sailing vessel In Its inability 
to cope with unusual winds. Fifty yeara ago, when 
Cooper’s eea tales were the "best sellers” of the day, 
and tbe reading public was consequently more fa- 
miliar with navigation than It la now, the principles 
ot tbe dirigible would have been better understood 
than they are at present Indeed, tbe true story of tbe 
"Deutaohland's" disaster of lost year equals in 
romantic interest tbe most fascinating pages of 'The 
Pilot” or "The Red Rover.” It muat have been a 
tense moment when the groat airship was held motlon- 
lesB against the storm by the full power of her motors, 
her commander fearing to turn her noee toward 
safety, because of a black and yellowish bank of clouds 
that loomed up in that direction. Hie anxiety can be 
Imagined when the gages of bis fuel tanks Showed 
how rapidly his supply of gasoline was falling. 

Count Zeppelin himeelf pointed out that, dependent 
though It la on wind and weather, there are times 
when the airship may outspeed the fasteat express 
train between two cities. He admitted that for tho 
return trip he might prefer the railroad to the air- 
ahip, to avoid a head-on wind. Borne day we may 
hope to see giant atrahlps plowing tlieir way through 
tbe air with as much Indifference to wind and 
weather as a modem "Luaitanla." When that time 
comes, there can be no doubt that the airship will be 
always preferred to tbe dusty railroad car. 

To guide a craft through atmospheric disturbances 
of more or less violence requires exceptional skill. 
Major von Parseval has said of the competent air cap- 
tain: "He muet know exactly tbe ipeed of his ship 
and of its maneuvering ability. Above all, be must 
have a nice sente of her responsiveness to her vertical 
steering ajuparatus, and be able to estimate her carry- 
ing capacity with conalderable accuracy.” On the 
trip* from Munich, the "L. P. VI." covered altogether 
over three thousand miles. One trip to the Zugspltze 
loated five and toreeniuarterB hours. On one occasion 
toe Cron^ Prince ot Bavaria and Count Zeppelin 
were ptsseiigers. ” 'With frequent small Ipjectlona of 
freoh hydrogen, toe "L. P. VI.” bad rftnftj^ inflated 
and ready fw service (or fully twelve Weeks, Ah 
tbongh toe gas had deteriorated, toe craft enoeeiafttlly 
jpaesed toyodtfi toe enpreme teste of very atomy 
tyeother at Berlin upon Its arrival there. In a gale of 
M miles an hour, a speed hardly exceeded by toe vee 
eel at her 1»>t. toe Prince end Prtnceei of Seoheeh- 
MelBlngen were taken up. fttalUiig. toe twptein, mode 
ooaeiderehle lieedwi^ by teoklsg Into inns, kei^fl 
toe "herboy’ weU to toeMeit. teedy to «etnm dfid 
land aif a ntoment'e noiiioe. me . "dtl>g)itteh(|!^ 
oompeiabie to the itanMUMliP -st-anf 
iieroee. Os thee# eoeieMaa, Oept 
of toe veritoei eteertng gear, wblte hie flriit mm, 
Meekatetter, wheel. Three dave l*tor toe 

P. Vt." hiid eH lie gae mewed at toe revdlelvt 
wlucrt Of the hif SlemeiwHohtokort oinhlp •! Wm 
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■<«* »*»' ''>»wwni»«i W6r« e«rrl«d 
oMtfs «Q fHoirt trtpt. In addition to tbe crew. On 
lat* noaaatnn tSim paweacara numbered wrenteen, the 
mtiidf <Uan !b«itil6 * atowaway* who had hidden under a 
tuti thdk td order to enjoy the experience of cruiaing 
tJurnnib the air. Theaa trtpa were practice Joumeya 
arhJch praeaded tha great flight to Kiel two days later. 

marttime provinces of Oermany have latterly 
tahan as Uvolly afl interest In the airship aa lu the 
ntaattahip. They have founded a well-organiieed so- 
eiety wlHOh haa raised enough money to make Kiel a 
great airahtp harbor aa well as a haven for eteamera. 
This aodety chartered the "L. P. VI." The journey to 
Kiel began under unfavorable oouditlona, for a gusty 
wind delayed the vessel. Six passengers booked places 
at Berlin; tour more boarded the ship at Schwerin. 
Pog and heavy rain made a landing necessary at 
Bordeahlflm. near Kiel, but only after it was impossi- 
ble to see. After the craft arrived safely at Kiel, 
BtelUng received a telegraphic congratulation from 
the Kalaer. Schleswig, Flenshurg, Hamburg, Lue- 
beek, and other towns were visited by the "L. P. VI." 
during Its stay of six weeka at Kiel. 

Advertising in the Air. 

On her return to Berlin, the “L. P. VI." resumed 
her passenger trips. On every fair night tbe vessel 
has made a trip from Johannlsthal to the principal 
thoroughfares of Berlin. A large square piece of can- 
vas was spread out on each aide; outriggers 32^ feet 
long were equipped with projectors at their extremi- 
ties: the outlines of the oar are traced in incandes- 


cent electric tights. The projecting apparatus flashes 
on the canvas, In letters legible for a distance of 
half a mile, such legends as “Bchutx’s Dog Pood Is the 
Best," "BUx Pills tor the Liver," and "Drink Ulmer 
Beer." Thirty different firms advertise their wares In 
this ultra-modern way, with the result that the air- 
ship earns about |700 a night, In addition to the pas- 
senger tare. 

A slight accident, occasioned by the jamming of the 
gas bag against the airship’s abed during a wind 
(the men, exhausted from overwork In handling tho 
airship, could not hold her), later made it necessary 
to re-lnflate the envelope. The gas, however, needed 
replenishing, for the airship had not been Inflated for 
fourteen weeks. 

Such is the popular Interest in dirigibles that tho 
"sporting" ships of tho Parseval class (the “1, P 
IX.," of 52,980 cubic feet capacity and 64 horse- 
power, and the "L. P. V.,” of 39,.'184 cubic feet capacity 
and 40 horse-power) had all they could do to satisfy 
the demands made upon them. 

Ainhip HarttoTB. 

Not only has each new military ahlp been larger 
than Its predecessor, but the now military air harbors 
at Koenlgaberg and Thorn (fortresses on tho eastern 
frontier) have been constructed to house ships one- 
half as large again as the biggest vessel now In ser- 
vice. For craft so huge, portable shede are out of 
tbe question. Permanent air harbors must be con- 
structed. which will serve as bases for craft having a 
large radius of action Theao bases, naturally built 


In fortresses, must be sufficiently numerous and well 
distributed to meet the emergencies of war Thus 
constituted, the.y form part, as It were, of tho active 
field tone and iKX'ome (actors to be reckoned with 
during hostilities With the experience of the Oor- 
man airship division In iiIkIiI flying, it would not be 
difficult for a dirigible to enter or leave a fortress In 
the dark In safety. 

The new Zeppelin harbors are planned on an elab- 
orate scale To the stations at Diiesscldorf and 
Baden-Baden, others will be added before the summer 
Is over, at Potsdam, near Berlin, Frankfort and Ham- 
burg. Money will be freely spent on these harbors 
by special companies and nninicipalitles. Besides 
the harbors mentlonod, the stations at Gotha and 
KUd will also be avallalile, and In emei'Kenrles, 
tho great military li.arlK)VB at (.'ologtn', Htrasburg, 
Metz, Koenlgsl)erg, Thorn Smallei cltli-s that tannot 
afford great harbors with sheds are beginning to es- 
tablish landing places and moorings Aerial Ix-aeuns 
will soon be common. It we may judge by tho oxporl- 
meuts made at Spandau and Munich. 

At present dirigibles are docked and started on 
their journeys by forces of trained men Long prac- 
tice has enabled these men to handle even such huge 
craft HR the "Krell I " and the new ‘‘Deutschland,’' of 
Ze]ipelin, with ease Lack of practice or caution, on 
the other hand, may result In accldonls, auch as that, 
for example, sustained by Zeppelin's new "Deutsch- 
Vand” at Duesseldorf, and by the “L P VI ’’ To cut 
down the expense which the maintenance of a largo 
body of men necessarily entails, we find that the 
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"Kroll t " 1b docked partly by the aid of electric 
wincbeB No doubt almllar devicea will be provided 
In the big new Zeppelin atatlon at Franlcforton-tbe- 
Muin. 

JuBt now Inventive Ingenuity la concentrated on the 
Iftiptovement of the airship Itself. The time will soon 
be ripe fur a consideration of the problems here indl* 
cBtert of handling an airship by machinery entirely. 
Of these problems, perhaps the most serious Is the 
dlfflculty of anchoring an airship In a high wfnd. 
In handling the “Krell I ” that problem la almost 
solved. The anchor cable Is led to the noae of the 
ship and there divided The twenty-four single 
ropes Into which U flually separates are fastened all 
around the envelope, where the diameter Is no leas 
than 20 feet The Zeppelin company have bad so 
much experience in landing and bolding ships In 
storms that, In the opinion of DlrecUir Colsmen. not 
a rod would have been bent on the “Deutschland 1." 
bad that ill-starred vessel descended In an open Held 
Instead of III a forest. It should be no more difficult 
to handle nti airship than a ‘ Lusitania;’’ but as It is, 
the ’’Liisltiinla’’ Is probably docked with greater fa- 
cility than any giant dirigible of our day. 

Difficulties in Building a Big Airship. 

All other difficulties of building large airships are 
summed up In the well-known fact that as a structure 


increases In atsa, the marfln of anfety does not la> 
crease In proportlflo. In other worda. If you doUtw *n 
build an alnshlp 800 «aet long on exactly thei ijnisn 
lines as a atiooewrtal alrafalp 160 feet loag, tt «mwtd 
bo Incorrect, from the etandpotht of otvH sngliiOOjnhf, 
to scale up tbs parts of the smaller airship to the 
proportionate sice of the larger airship. The Ug 
"Morning Pott," which Is a “LSbaudy" of 8tg>M0 
cubic feet displacement, la simply a Ldbaudy Of 105,- 
960 cubic feet enlarged line for line. There is but a 
single car, very close to the envelope at that. The 
smaller ships. It cannot be denied that the “Morning 
Post’a" crossing of the widest part of the Bagltah 
Channel In a strong wind and its Journey from Moia> 
sons to Aldershot In five hours ahowa that the alae 
must be very greatly increaaed before the structural 
danger point la reached. 

The design of the "Krell I." seems to embody the 
opposite principle, namely, that an increase of alae 
beyond 106,960 cubic feet enUlla all the rssourcea of 
a civil engineer to increase the margin of safety pro- 
portionately. There are not simply two cars foatead 
of one, but three, so suspended that the pull on the 
gas bag la alt In a vertical direction— very different 
from the oblique auapension and pull of the "Morn- 
ing Post." Hence, in the “Krell I." a minimum 
strain Is exerted on the envelope. It is true that the 
bull of the “Krell 1.” is uncommonly slender, in spits 


’Mr ««*»«.' be 

thaibnli. m to 

' 4 guitia;gt(MHMs 'i»Jy. > ' <hsisa it 

«asn to toitow 41 m “«sa» P* fItlilsMtiy 

smt toia pertomiatMes o* ton i*lltoato» 

Tha nev Herman ntHtayy tUftoebw 

cttMc tost more than tbs is wtth a 

very substantial stUfetting fnuna. ettl^ It to so de- 
signed that the load Is dtyldad 4n twp. Its sngiiie 
power exceeds greatly that of toe *^li»alttg IPaat." 
The new Asatrian mammoth, “BtaKKUannabarth," 
also has two oars, on “only" 2M,098 mdiile feat dis- 
placement. But that wessal, too. Is derold of a sU8- 
enlng frame. Count von Zeppsitn'a seoond ^DMtsefa- 
land” la considerably listened ’without any fnada- 
menui change In plan or material bscauas the 
girders were re-designed more skltlfuliy- The British 
rigid which Is yery almllar to typh. to built 

of a Buperlor matertal lDnmhimtototo|.' and has 
been Judiolouaty developed by naval MRoera*. The re- 
snlt is that its engine power to higher, and that its 
radius of action tor the iam* dtoptaeomant to prob- 
abiy somewhat greater. Both toe new “Oeutoohland" 
and the Brttlsb "N-1" are nearly Identtoal in design 
with the brat BeppeHns of only 469,100 coble feet. In 
neither case was it oonildensd neceassey to increase 
the margin of structural ssfely with toe atoa 


Aeroplane Propellers 

By William McEntee, As.sistant Naval Constructor, U. S. N. 


6 slluiulatvd Interest in tiropcllers. 

When tho Wright brothers had arrived at the 


works in a fluid which is practically perfectly elastic, 
and what Is known as "cavitation,” or holsa In the 
water around propeller blades, cannot happen In tho 


wheie they desired to At power to air. When the phenomenon of cavitation appears In 


their aeroplaiii', they very naturally turned to books 
and theories on marine propellers in determining the 
kind of propeller to Whether tt was that exlat- 

Ing theories were considered limdeipiato or that the 


water there is always an undue waste of power. Aa 
the result of some experiments made by Langley on 
aerial propellers, he stated In 1891: 

“Notwithstanding the great difference between the 


considered Incapable of extension to the air character of the media, one being light and very c 


Is not known, hut they have stated that they found It 
necessary to conduct experiments and evolve a pro- 
pelli*r thcoiy of their own for the purpose 

Among naval architects and marine englneere the 
propeller problem has luwn, and Is to-day, one of the 
most fascinating and Important that they have to deal 
with, Many will he surprised to learn that among 
them them Is no commonly accepted theory sat- 
Isfai-torlly explaining all the various iihcnomena 
UBSoclated with the action of the propeller nor 
one that can ho used to predict with certainty 
what a new type of propeller will do under given 
clrciimatances 

Tho marine propeller has been In use for over 
sixty years; Its theory and mathomatlcs have been 
attempted by many of the world’s keenest In- £ 

tellects, Including that of Rsnklue, yet at the { 

present day there can scarcoly be a designer who b 

would have the hardihood to say that a particular | 

design of propeller Is the best that could ho pro- s 

diiccd for a particular purpose or that some other 2 

designer could not heat It by a considerable * 

amount The truth Is that mathematics have 
not yet ndvsue(«d to a stage of flexibility such as 
to permit complete treatment of the subject 

How well the Wrights have succeeded In this 
Intricate and difficult matter may be Judged from 
a simple comparison of the weights of their ma- 
chines and the motor power required to make 
them fly Some of the other well known types of 
acroplancH ihltig at the same speed r^iilre from 
40 to 70 per cent more horse-power per pound of 
tolsl weight In ttiH air This difference In 
pconomv Is laigcly due to the superiority of the 
Wright propellers The Wrights obtain a pro- 
peller efficiency which Is equal, If not superior, 
to that obtained with tho most siiccessful marine ,, 

types To those who aro familiar with the In | 

berent difficulties of propeller design nothing * 

ran show more elearly the exceptional praetlcal, | 
experimental, and theoretical abilities which * 
were required to achieve this result In com- S 

paratlvely so short a time | 

The two features In which their propeller dif- 
fers most markedly from those used in other 
aeroplanes are large diameter compared with the 
thrust developed and low number of revolutions 
compared with speed through the air. These two 
features will be disouaaed later. 

In general, the experience obtained with the 
water propeller should he capable of extension 
to the aerial propeller, thhugb the latter differs 
from the first in on Important particular. It has , ] 

a ms Iked advantage over the, first in that It 


presslblo, the other a dense and very Incompraaalbla 
fluid, these observations bavo Indicated that there la 
a very considerable analogy between the beat form of 
aerial and of marine propeller." 

The published data relative to actual results ob- 
tained since that time are meager, but so far as they 
go they s«*em to bear out Langley’s conclusion. 
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Diofraai showliig ratattom erf thrust, hotoo- 
fmr S-foto air propollata. 


The following dlseusalon to Intended to give a gen- 
eral idea of the important elements of the serai pro- 
peller and the limiting conditions nfleetlng power, 
alae, and speed; 

If for instance it to desired to Bt a propeller to an 
aeroplane weighing with operator and paaeenger 1,800 
pounds, and requiring a thrust of 800 pounds to make 
a speed of 40 mllee per hour with a motor of 30 brake 
horse-power, it Is of considerable advantage it there 
are means available to Indicate that the reauH can- 
not poaoJbly be achieved by nslag one 4-foot pro- 
peller; for in this eaae time and money will mat he 
wasted In an effort to aecompllsh something ifbich Is 
ImpoBstbte. If also there are means at hand which 
will Indicate that this end can probably be more 
esally accompliahed by the use of two 8 toot pro- 
pellera or one 1114-foot propeller, it will be pos- 
sible to get a aatiafactory propeller In quicker 
time and at leas expense. 

Diameter . — One of the first matters to de- 
termine Is the diameter or else of propeller to 
use In order to obtsln the required thrust with- 
out undue expenditure of power. The diameter 
la a very Important clement. The thrust or push 
of propeller ahead la the reaction It receives 
from thrusting or puoblng a quantity of air to 
the rear. Tho air acted on at toe propMler la 
' limited to that which flows through a circle de- 
scribed by the tips of the blades. The quantity 
of air acted on therefore toereaaee with the dl- 
emeter, and as the thrust depends directly on 
the quantity of air and the veloelty at which it 
is displaced to the rear. It follows that the 
greater the diameter the leas rearward velocity 
need be Imparted to It to obtain a given thrust. 
Thus approximately the same thrus^ will be ob 
talned from an S^oot propeller «htoh impgrta a 
l-mlle velocity to toe rear aa from a 4-faot pro- 
peller which tmparte a 80-mtl« velocity. 

Many, of course, know that of the total power 
developed by an aeroplane motor hut a part Is 
actually used In pushing the machine through 
the air, the rematoder does no useful work, and 
to loei A comidernble portion of the lost power 
«C^4gnerky le contained in the elr Whhfit has been 
pudhed to the feer by the propeller. The iimount 
of stioh lost power tacreaeee ee the aqnart of the 
veieetty nt which It is pushed aetonn. 

in the eaae of the 4-foot and btoot pnpeitors 
oompayed above, yn ehouid find that when de- 
' tetoplnf the same tomst at a ape«d Of 40 mllee 
per hour, tbto lost power for toe amaller one 
would he about to«eo tlmea aa freat aa for- tbe 
k totger one. That is the underlying twnito> v^hy 
noall propeliari ane laeSctont wheti need to <to- 
vetoji retotiveiy’ high thruSL A better ngtire- 
, , olatton of the prinoiffliia to: tote 'Offl. be 

■ ha4 Hr toeee tottp totoe -to 

lose toelr -pad^ or. ' dm*. 
end btott'Co«pe»toi to padito t|S''tooto,il'lth'’to«to 

, ThOtHto. 'tobv. 'wetkeA" /Uhasihto'i^htoid^ 

1 toan 
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^ nur mwim ni 

tram a prap«U«r it li abio- 
VMt» aoae power, twoeuie it ii 
peeeHMYP to thrust at taut wme utr to the rear. The 
leeft aotOBBt which it la aeoeaeary to waete can he 
Hguj^ out, aa< ;thla added to the useful power gives 
tM imM jidetihM amount of power which would be 
liwgutrad wltft h perfect Md frlctlonleea propeller. 

come IQ Fig. 1 show this least power for an 
840M prai^lst’ at dlSareat thrusts and at speeds of 
ffota 30 .'to 00 miles per hour. 

Af a matter of fart no propeller can be expected to 
reaOb the theoretical limit In water for tbe best 
type Of propellers shout 26 per cent more power Is 
nQtttred thta that indicated as necessary by theory. 


Is. St this speed and thrust the smaller propeller re 
quires 20 per cent more power than the larger one. 

From the above It appears that the larger the dl* 
ameter the better, and this would be true but for fric- 
tion and bead realetanoe. of the air to the propeller 
blades. This Increases as the diameter is Increased, 
and the power lost from this cause soon becomes as 
great or greater than that carried away by the air In 
the propeller race or wake. With other conditions 
equal and developing the same thrust, an 8-foot pro 
peller will lose from frictional and head resistance 
about twice as much power as a 4-foot propeller. 

nnlaUon .Beticcea Diameter, Speed, and Thrust , — 
It has been shown that If the diameter Is made small 
there Is excessive losa of power In the propeller race, 
or air pushed to tbe rear, and if It Is made too large 


This agrees remarkatil} well with the results ol>- 
'alned by tbe WrlKbts, who uhp an S'/j-fout propeller 
'or this thrust and speed 

The dotted line In Fig 2 shows Ibis i elation for an 
8-foot propeller. This line croHses the power curve 
for a speed of 60 miles at a tlnust or 2i() i>ounds, and 
that should be the thrust of aliout the best cfflelency. 
At a speed of 40 miles the best offlclency would be 
obtained with a thrust of about 90 pounds 
Pitch . — ^Aslde from the diameter the element on 
which the friction losses depend almost entirely Is Ih'' 
pitch The pitch of a propeller Is the distance It ad- 



AiitaMiM nwtw 4Hgratly mpM to ChaUvian prapollar. Iho double jnropellon of tho Wright biplane. . Four>biaded propeller on Paul de Lesseps machine. 

TYPES OP A« PROPELLERS 


fbo b<w^ atr propolleru require about 16 per cent more 
IHiwOr tban tbat sbowin by i^ dt^ca In Pis- 1- 
. The ottrveM In Plf. 8 ehow tho power which will bo 
Mtedod Ibr a goo4 of Arapelier, which If attained 
tOlottld be oonaldered Iiatletact 0 |ry at the present time 
Tlbgo, .eurvw liave beep preparad hy adding 26 per 
td tho tboorotioal power required in each cam. 
IM AimaiplBk from t^eae mtrvM at a apoed of 40 
Wllfa A throat «( lOO jpimmda ataonld be obtaiiied -with 
* '^16^0 hontoqidwar. The Wrlghte get this thrust 

aillint 16 hOMOipopoir, dhtob V In practical agree- 

I ttt» (jotted vIMie a’oowe tte) mliUmmn power 
p' jfw a 4>fbot','propmtof at a weed 

thtnmte..^ At a teruat of 
V lir.»,tetepb:.i(rl»jtle tpr au 

te /that 



the frictional loeses are excessive. The best sixe U 
between the two extremes. 

In water It has been found that when cavitation 
does not occur, about the best diameter Is given by 
vr 

the formula d = where d Is the diameter In 

R 

feet, T the thrust In pounds, and V the speed of the 
vessel In knots. 

If allowanee is made for tbe difference In the 
weights of a cubic foot of water and a cubic foot of 
air, and the Speed Is changed from knots to miles per 
hour, tbe oOrreatHNidlng formula for air propellers is 

ssvsr 


For a ttaMttt of 100 pounds and a epeed of 40 miles 


vances in the revolution when It Is tuinlng Just fast 
enough to produce xoro thrust It Is like the pitch of 
a bolt thread, that is the distance tho nut moves along 
It when given one complete* turn Aeroplane pro- 
pellers secured directly to the crank shaft of the 
motor must of necessity have* a smaller pitch, 
while those which are driven by Intermediate gear- 
ing or sprocket chains may have a large pitch If de- 
sired. The motor must run at a high epeed In order 
to develop its power without excessive weight, and If 
a propeller of large pitch Is secured dlreetly to the 
shaft, It would offer so inmh resistance to turning 
that the motor could not get uu the speed. 

A common speed for hiu h motors la 1,200 revolu- 
tions per minute If the aeroplane makes a speed of 
40 mlleg an hour, the pitch of the direct connected 
(OcalPiiiici 101 imav fsj.) 
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Automatic Stability of Aeroplanes 

Comments on Some American Patents 

By Grover Cleveland Loening, Author of “Monoplanes and Biplanes’* 


\ S FLYING becomeg more general, the treach- 2. The employment ot a gyroacoplc iwparatua wWch 
eruug and ehifty character of the air-ocean la la designed either to hold the machine in perfect 

luuru and more fully appreciated. The vast swirls equilibrium itself, or else to "precass,’* and in doing 


and turmoils of the air are felt distinctly by all 
aviators, and the manner In which aeroplanes are 


so, move controlling apparatus to correct any tilt. 

3. The use ot auxiliary planes or light vanes, that 


wafted about on unseen billows and through invisible travel in the air stream and upon a sudden InoUnation 

cross-currents is. now famllldr to many One has only of the aeroplane, by their continual drifting In about 

to watch for a few moments an aeroplane and ita the same line, cause the movement of rudders for the 

driver in full flight, sllhoujetted against the blue ot correction of tbe equilibrium. 

the sky, to observe the ceaseless motions of the aviator 4. Tbe construction of the aeroplane of such mate- 
cloaely following the equally conttnuoua quivers of rials and In such a manner that tt pomesses of Itself 
bis fragile craft. an Inherent elasticity, which eausea it to be suspended 

To fly on a gusty dsy does indeed tax the nerve In Ita element Ilka a carriage on Its springs. The 

and endurance of many men, and it haa long been Brdguet and fttulhan biplanea are notable types ot 

recognized that, although the voluntary control of this kind. 


aeroplanes is well-nigh perfected, yet the disturbing 



1. The Pressey automatic control. 






mmm 


6. A rigid structure of such a form that It possaasea 
a kind of automatic atablltty. The old Votaia. 
PlBchof, Btrich. Warchalowsky and Dnnae are 
types of this kind. There may be also tooluded 
in this Chun all those typea employing the dihe- 
dral principle either laterally or longitudinally, .. 

(I. The use of the movement ot a oompaaa 
needle to set apparatua In motion that will move 
tbe rudder ao as to correct any deviation In 
direction; and the use of tbe movement of a 
barometer needle or other apparatua affected by 
the pressure of the air to control the rudders 
for altitude. 

I. 

The manner in which a pendulum device is 
relied upon to give automatic control Is beet 
ehown by reference to Figs. 12, 18 and 14 Fig. 
12 represents a longitudinal section of an aero- 
plane, showing a pendulum control P for fore 
and aft balance and an elevator rudder B. The 
direction of flight ia Indicated by tbe arrow, and 
in this same diagram the aeroplane Is aaeumed 
to be in normal horizontal flight. 

Fig. 13 shows the same apparatus Immediately 
after a sudden gust has tilted the front ot the 
machine up The pendulum P, due to Its inertia, 
has retained its vertical position P‘, but In doing 
BO bas pulled on tbo rod aO, causing the front 
elevator to assume tbe position S', and to receive 
the pressure of the wind on its upper face This 
causes a downward force on the rudder aurface 
which brings the machine back to tbe horizontal 
Fig, 14 represents the effect of a sudden down- 
ward plunge of tbe bead of ttie machine. 

In the same manner, the inertia of the pen 
dulum is used to move side controls, when r 
sudden transverse tilt occurs. 

Of course tbe nature of tbe pendulum and the 
manner in which it controls tbe equilibrium li 
vastly different In many of the suggested methods. 


turn will cause the pendulum to gsauaa « position 
parallsl to the struts ot the machine or any bther 
normally vertical parti, and it will not fly bnt to the 
outlies as commonly supposed. Its action in taming, 
therefore, la nil, and to make the turn posltlys tt 
would be necessary to tnatall a separats eonti^l- 
arrangemept arnunsa a proper ‘'banklaf* of the 
manhlne. 

( 4 ) After any displacement of tbe psodnlum Itaslt 
from Its normal position due to a suddtn ihominmt 
or lurcb ot the asroptase. tfaO pendulum «rlll «t «lKe 
tend to gwlA|i back to the normal. U the period of 
this awing abould }nat happen to coincide trlth the 
frequency of any vibration or sway In the machine 
or with any wave pulsatiena ot the air stream, then 
the swtagliig would continue and be amplUled. evsutu- 


l.» ^ 







2. The C,L Lake apparatna, 4 The pivoted plaae device 
paUntedbyF.H. Walan K. Hie Jamw Means pat* 
entfd pendninm system at antematlc ccntrol. 


same, the pendulum Itself consisting variously 





of an extra weight, tbe weight of the car, the 
weight of the aviator, swinging on a movable, 
abat, or the movement of a mercury bath. 

There are four distinct objections to epaploylnf 





any kind of a pendulum device tor automatic 






(a) The first and most important objection Is 
3. The J. D. Pursell patent stabilizing device «. Aatonutk that, If the pendulum la at all heivy, It will tend 
controlling system patented by P. R. Torhrand. when the machine is tilted, to accentuate greatly* 

the tipping. Thus, In Fig. 18, due to the fact 
air forces are at times so sudden and so powerful that the weight P' haa traveled through an angle (r 

that the aviator is taken unawares— often with dlsas- with reject to the frame, there will be a strong 

trous consequences. downward pull In the direction BA. This will cer- 

A grost majority hold, therefore, that In-foro flying talnly accentuate the downward force at the rear, 

can become as popular as motoring some practical due to the vertically downward component BO. If 

form of apparatus that will hold the aeroplane In the weight Is heavy enough and the Inclination great 

equilibrium automatically must not only be devised, enough this U likely to completely unbalance the 
but bo applied auceessfully machine. 

The application of some methods has already taken th) Another effect upon a pendulum mechanism 


can become as popular as motoring some practical due to the vertically downward component BO. If 

form ot apparatus that will hold the aeroplane In the weight Is heavy enough and the Inclination great 

equilibrium automatically must not only be devised, enough this U likely to completely unbalance the 

but bo applied successfully machine. 

The application of some methods has already taken th) Another effect upon a pendulum mechanism 
place, and the actual operation of other methods that that makes It distinctly undesirable la that if there 

have lK»en devised will doubtlessly come within the * ,udden lurch of the entire machine either for- 
year, so that it le appropriate and Important to dts ward or backward, or to either side, unaccompanied 

cusa the more noteworthy schemes and some of their i,y any tilting, then the inertia of the pendulum wlU 

particular features as exemplified in the ever-growing ,.BU8e it to swing away from the side to which th* 

list of patents on "automatic stability.” machine lurches, thus moving the ruddors and actu- 

There are numerous methods of attaining this ally disturbing the eqnillbrium of the machine by 

highly desirable end of automatic stability, the most either making it rise, plnnge or tilt over to one sldA 

promising ones being; Due to "holes in tbe air,” sudden side gusts and aven 

1. The employment of the Inertia of a pendulum or variable propeller thrusts, such sudden lupohbs qra 

other maes, to move or cause other agencies to move of trequemt occurrence, and unleu some of 

pianos or rudders, for correction, as soon as the "deadening" the pendulum is provided ths equlllbrluoi , 
aeroplane tilts from its normal position of flight. This v would be very unstable. 


method is more generally suggested than' any other. 


(c) The action ot oantidtagal fottte on udkll^ a 


7. A typkal example at aa early psteated flying madiitte. 

ally destroying the equilibrium of the machine. Syn- 
chronism ot this sort la not at all unlikely to happen, 
tor air vravm aro known to poeaeu puloationa at 
regular time Intervale; and in addition, propellera 
have often been found to give continuously and rhyth- 
mically varying thruata. causing a slow swaying vlbra 
tion In the^leropUne, quite distinct from the vibration 
of the motor. 

It appears, therefore, that the uw of A p|mdulum 
tor preaervtng the stability of an aeroplane la limited 
In Its action to the condltton of comparatively steady 
horlsontal flight, and Is hardly feaalble in velry gusty 
weather. 

One of the earllut devicee of tilts sojrt (Fig. 11) 
WM patented by B. P. yobsaton on Jund 6th, fflM 
(TI. 8, Patent No. 888A89). The flying tnadhlne de- 
■cribed is of the hdioepter type, in that It la proviAefl 
with tour lifting screws, tFo of whloh. A aod fl, WW 
shown. Any Inclination of the ship efther tflUM- 
veraely or longitudinally eets a pendahUB in itiotiMi, 
Whtoh, by toeaUs of an elWirlc contact, goWMs ^ 
operation of the motike flbvar, to tba flrqRifltm. ito 
ifuiit: tbe lift oni the Aegnwi^ gMe la inb^naijMf, 
addition,' It Is 'latarebllttg. '«»' 'note Ahdt: '4e'': padttti , 
amt* ; 
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scaimricAiaMCiN 


Pt a. V an a dial D, thua indicating 
to il^ iqwnitor tli« atata of equilibrium of the 
mabittno. 

A etmllar eleotrioal control of the power anpplled 
to Uftiag propetlere by a pendulum, wae patented In 
ShWiaad by 1'. A. Oolquhoun on July 29th, 1907. Blr 
Hiram Maxim, on April 28th, 1897, patented, in Eng- 
land, a pendulum device actuated by the tilting of 
the machine, and thus controlling the power of the 
englno* which drive the propellera ao that the machine 
la automatically righted. 

Sytvaaua 8. Morrison, on October 11th, 1910, pat- 
apt^ a dnvloe 
im Fig- 10), 

In wblch the 
plane to piv- 
oted to the 
ehaaala (U. S. 
patent No, 972,^ 

896). Theohaa- 
■la c, due to 
4ta inertia, 
le euppcaed to 
stay in a nor- 
mal poaltion. 

The Ultlng of 
the plane f* 
down on any 
aide, by means 
of a eultable 
■ yatem of 
levers, shafts 
and gears, 
causes the en- 
tire motor and 
ordinary vor- 
tical propeller 
system 8 to be 
tamed around 
on a horison- 
tal turntable T 
BO that the 
thruat of tbe 
propeller and 
the air thrown 
hack by It, is directed agalnat the lowered side, thus, 
due to tbe Increased draught of air, earning It to lift up. 

On March 27th. 1906, the I. C. Haneen-Bllehammer 
device waa patented in England. It ronalste merely 
of the ayatem shown in Figs. 12, 13 and 14, In which 
a simple welidit to connected by a rod to an elevation 
rudder, and upon the tilting of the machine up oi 
down the Inertia of tbe weight oaueee the rudder to 
be moved for correction. 

Tbe employment of the movement of a mercurv 
bath Instead of a weight was patented by I. D. Pur- 
sell on October 22nd, 1907 (U. S. potent No. 869,019). 
The mercury le contained In a barrel B (eee Fig. S), 
and when the aeroplane tilts the mercury runs to 
the lowered end of the barrel, thus closing a circuit 
and operating an electromagnet X, which moves a 
lever L, causing the rudders or side warping control 
to be eot for correction of the equilibrium 

The C T. Lake patent of April 18th, 1909 (U S. 
patent No. 918.336). covers essentially a fluid Jet pro- 
pelled apparatus (see Fig. 2) equipped with a pendu- 
lum P (Fig. 2a) caused to swing by the tilting of 
the machine, and by thus opening certain passages 
and changing the fluid movement, the apparatus Is 
brought hack to an even keel. 

F, H, Walea, on August 2nd, 1910, patented a system 
for automaUo eUbtllty* (U, 8. patent No. 966,969). The 
car or other heavy movable weight W (eee Fig. 4) Is 
pivoted to the frame F, And upon (be tilting of the 
machine to any aide the car, remaining normal, eauaes 
the entire plane P to be shifted bodily over to the 
depressed aide by meane of a toothed segment and rack 
Jt. Tbe lift on the depreseed side le thus increased. 

On Pecember H(h. 1909, the pioneer James Weans 
patented a pendulum device that hae many advan- 
tages hecaua%.„ell the movementa of the pendulum P 
(iig. 6) and ruddera X are eaally In control of the 
aviator through a haadlw bar X, which la part of 
the pendulum lever and movea with It, thus preventing 
eocentrlc motiopa wf thh pendiUum. In addition, posi- 
tive voluntary movemesit of w ruddera la poaeibls. 
If the iaroplaiM plnngaa'h^ down, the pendulum P 
swDoiga tprward (with rdapeot to ith# frame), and by 
a«H^ of a gear and eaajc it turns the rear elevation 
for aaeant,' If tbarw la a auddan tilt down 
tofahto alga tha panguiiim (unw g iitho T, fitted with 
bpait gaarlng, in lueh a manner that the aide allenone 
art moved tnveraely for correction of the tilt. 

, The I*, R. Tbrbrand automatic control, patented on 
26ith. IHO (U. B. patent No. 970,974), is 
tdjRiliar In asady mpeOtb to the Meant devtoe. The 
P (Fig t) eontmia tbe lateral and longl- 
^gjlaal a^iltbctoin by motamsnt of ailerona and rud- 
garg iJ^ltovar L, whan moved forward and back, gives 
4f||li8i6% df' tha almWon ruBdar X and oon- 


troli the roar direction rudder R by slde-to-slde 
motion. There is no voluntary control of the lateral 
equilibrium, however. In this device, tbe pendulum 
alone being relied upon to keep the machine on an 
oven keel transversely 

The well-known automatic contml of the Wrights, 
patented both here and abroad, relies upon the mov?- 
raent of a pendulum mechanism caused by the lateral 
tilting of the aeroplane, which actuates a valve con- 
trolling the admission of compressed air to a cylinder, 
thus moving a piston and by* suitable connections 
operating the warping of the planes and the rudder. 


The Preesey automatic control (see Fig. I) le about 
the almplest and most effective yet devised In this 
system very little weight la added, since the pendu 
turn weight 8 consists ot the aviator seated In a 
swinging seat Any sudden HU of tbe machine causes 
him to swing In such manner with reference to the 
planes PP that the usual rudder or aileron operation 
at once takes place In addition provision Is made 
for ‘iocklng" the seat, thus enabling voluntary con- 
trol of ascent or descent A A. are the ailerons, EB 
tbe elevation rudders and If the direction rudder. 

II 

The precession action ol the gyroscope offers an 
excellent solution to the problem of automatic equilib- 
rium, but its action Is so complicated that If its opera- 
tion Is not thoroughly understood there Is likely to 
he great confusion In the preservation of the equilib- 
rium. When any disturbanco occurs, there Is little 
doubt that a gyroscope solidly fixed to an aeroplane 



will cause great Internal Btress In the framework sup- 
porting It, and will only slightly affect tbe equilibrium, 
while it is certain that tiirnhig In any direction would 
Le practically imposalble If the gyroacope is strong 
enough 

But It II light gyroHcopli upparattia is Installed, 
capable only of opeialion of Hu- conirola by Its motion 
of precession, theie la great poHsiblllty of an abso- 
lutely automatic stabllUy The Marmonnier and Reg 
nard gyroscopes are devices of this sort Uji to the 
present, however, such devices have been found very 
delicate and dllBcult to handle, and the reflnement re- 
quired In their 
construction Is 
groat and ex 
pensive, while 
In any very 
turbulent con 
dltlon of the air 
the action be 
comes HO com- 
plicated that 
tho apparatus 
merely jerks 
the rudders In 
every conceiv- 
able direction 
A very sim- 
ple and ef- 
fective means 
of using gyro- 
scopic force, 
however. Is 
that descrlherl 
In the patent 
of A M Her- 
ring The aero- 
plane Is equip 
ped with two 
propellers ro- 
tating in oppo- 
site directions 
as on the 
Wright ma. 
chine The 
propeller shafts are mounted on ball and sot-ket Joints 
In such fashion that they ran swing In a borlxoutal 
plane without affecting tbe drive from the motor 
shafts The propeller shafts are prevented from 
swinging In vertical planes When the aeroplane In 
flight tilts up or down, longitudinally, the propeller 
shafts, due to gyroscopic action, will either swing 
toward each other or sway from each other. This 
movement is communicated to the elevation rudder by 
suitable means and rausos It to right the machine. 

III 

The employment of auxiliary planes or vanes that 
are designed to fly out In the air stream under all 
conditions of equilibrium of the aeroplane Is a very 
simple method of attaining automatic stability, and 
one that promises much, as soon as the actual nature 
of the stream flow atiout an aeroplane Is fully 
determined 

Capl. Etfvt! recently Installed a device of this kind 
on his French Wright machine A light hinged vane 
was pormltled to flap freely lii the air stream at the 
roar of the aeroplane, and was connected to the eleva- 
tion rudder at the front by a lever system. Whenever 
the aoroplane tilted longitudinally the vane caused the 
rudder to move in such a manner that the machine 
was righted 

The Wright automaltc stabilitv patent makes use 
of a vane of this kind for longitudinal equllthrlurn, 
the niDveiueiit of the vane actuating a valve controlling 
the compressed air supply to a cylinder, the piston 
of which operates the elovatiuu rudder. 

IV 

Elaettrity of structure of the planes, as on tho 
Paiilhan and Brfiguet, gives a certain degree ot sta- 
bility A sudden downward gust on one side, tor 
example, due to the great flexibility and “give" of the 
plane, will Increase the angle of Incidence on that 
side, thus momentarily Increasing the lift and coun- 
teracting the depressing effect of the gust 

On the Brdguet the rear cruciform tall Is mounted 
and held by light springe A sudden upward gust on 
the tall will thus cause It to give wav' a little and 
be turned In such a manner that the Increase of air 
presaure on the upper horizontal face will force It 
down, counteracting the upward gust This Is an 
admirable provision, and givcB a remarkable degree 
ot stability 

V 

The "box kite" structure of the old Volsln tvpe and 
the consequent bold It had on the air la well known, 
as is also the upturned wing ends of the Plschoff, 
Btrlch and Warchalowsky aeroplanes and the manner 
In which they tend to automatically hold the machine 
on an even keel The Dunne principle of a V-shaped 
(OoittiHutd on pope fM.) 



6. Aa earijr helieopter potent. 9. An anxiliory plane system for antomatle balance. 10. Pivoted plane and propeller 
ajrelna patented by S. S. Monish 11. Ike E. P. Johneton device for automatic stability. 




Some Famous American Aviator and Designers 

Men Who Are Making Flying Machine History 
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Charlca K. Hamilton, Amarka’a Moat 

Thomaa Seott Baldwin, an old airaUp 

CharlaaA. WlUard. Imt pilot of Mm 

"Bad" Man, Mm CwMm pviatw, who 

daring biplana oparator. 

captain now an aviator. 

■ ■ ■. . ' 1 

AMMuaticd BoMotf. 






Wilbur Wright, the eider of the two 
brothara who built the first 
practical aeroplane. 

J. Amintrong Drexel, American million- 
airoiBlOriot pilot, noted for hia 
altitude flighta. 

J. A. D. McCurdy, the Canadian Cnrtiaa 
pilot, who flew from Key Weat 
almoat to Havana. 

Writer Broohiaa and hia ** Baby ” 
Wright. Ho inventod the 
•pirridivaL 
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Glenn H. Cnrtiaa, winner of the Scien- 
tific American trophy. Firat to riae 
from water la a Upkne. 

£arle L Ovington, the fint Amarhsan to 
pwn and fly a 70-horac-powar 

JUdriot monoplana 

Prank Coffyn, th# WM|^ pOot aafl 
iBatraeter. BehwnMeiMta 

tour ariataki who flrir ^aaprilboM 

ftaMkiA* ‘ ‘ ' 










^ome Famous European Aviators and Designers 

Men Who Are Making Flying Machine History 



Wcr«Ml» Um Aiwf f*— I who loot oom* Lonfai BIAriot, Ftoiim's premier mono- Pierre Prier. the Frenchman who Hew Morone, the former Bieriot pilot, who 

mor all Irat won tko tl0,Q00 prlio eop- plane inventor ; firet to erou the Enc- from London to Porb without o itop hoe invented an exceedingly fast 

tnod thlo poor bp Pen— ^ liah Channel. Jvlp SHth, 1909. ot over 60 miles per hour. and efficient monoplane. 










Some miitelMil oathBriuU believe that the money put into battleohipo woaM bo b^ter epmit ia oeatlw febteaf afadiliM. 

warfare of the eeaaf aeroplanee and dirifiMea for the iMMlaa «( the air. 


A TEN-MILI4ON.DOLLAS AEiUAl. rUQEr FOB TBS COST OF ONI JNHSAIWOIJGIBT 
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Million Dollar Aerial Navy for One Dreadnought 

Naval Aircraft Will Never Supersede Cruisers and Battleships 


I N d»v*I09meiit of a new art, particularly when 
It laalna tooli a |^«oemenal adtanca aa has marked 
the reoent profresif of the airship and aeroplane, the 
pnbUe 1* Iteble, In Its enthusiasm, to ascribe to the 
new Inyssthm eapabllltlee which are far beyond Its 
present powers, Paftlontarly In regard to the art of 
llylnc la this tendency made manifest, and nowhere 
so muob as in respect of the usefulness of airships 
end aeroplanee In warfare. 

Not infreonently the argument has been made, both 
from the platform and In the press, that the vast sum 
of money which is enpended In creating a single 
dreadnought might better be devoiSd to creating a 
whole deet of dirigibles and aeropltiiea. That the 
money cost of one dreadnought woiM he snfllcient to 
build a fleet of aerial craft cannot be disputed; but 
to argue that such a fleet would hare the same prac- 
tical usefulness as the one mighty ship la an alto- 
gether different proposition. 

The eonaensus of opinion among naval and military 
men at the present time indicates that they believe 
the Immediate sphere of usefulness of air craft will 
He In the work of scouting, for which they will prove 
to be simply Invaluable. 

The aerial scout will change the whole system of 
strategy, and this tor the reason that It will render 
Impossible that secrecy upon which the ^hole theory 
of strategy la founded. We ahowed many months 
ago that the commanders of two opposing forces will 
henceforth he somewhat In the position of two 
obess players, each of whom has a fairly certain knowl- 


edge of what the next move of hla opponent wilt be. 

There la probably no country to which the Introduc- 
tion of aeronautlos Into the domain of naval warfare 
Is fraught with such serious possibilltlea as It Is to 
Great Britain, whose very existence as a flrst-class 
power depends In the last analysis upon the main- 
tenance of her naval supremacy. Hence wo attach 
particular Importance to a recent discussion of the 
subject by leading offlclala of the British navy, in 
which It was agreed that the advent of the aerial 
scout would have but little effect upon the design of 
future battleahips It was agreed that airship must 
flgbt with airship, aeroplane with aeroplane; and that 
Just as the aecurlty of the Island was preserved by 
maintaining a navy of overwhelming force, so Great 
Britain will bo driven to the necessity of building 
fleets of dlrlgthles and aert^lanes which will show a 
almilar preponderance to any probable combination 
of the aerial fleets of other powers. 

At the same time, it Is certainly interesting to study 
the accompanying fanciful sketch irhich our artist 
has drawn, ahowlng a modem dreadnought stripped 
for the fight, and above It. a compoalte fleet of dir- 
igibles and aeroplanea, whose cost would approxl- 
matsly equal that of the alngle warship He finds 
thst for the ten million dollars expended on the ship, 
It would be possible to construct 80 Zeppelins, 14 
Parsevals, 6 Lebaudys, 1 Deutsch, and 2 amall scout 
airships, making a total of 62 dirigibles, ait a cost of 
88,760,000. The remaining $1,240,000 would suffice for 
the construction of 118 Curtiss biplanes, 76 Wright 


biplanes, 29 Blfirlot monoplanes, 8 Antoinettes. 4 high- 
speed all metal machines of the type described in 
the SciKHTiFic Amkkic'an of October 22nd, 1910, and 
one Farman biplane. Thus, according to the estimate 
of our artist, for the cost of a single dreadnought, it 
would be possible to put In the air no less than 
287 air craft. 

For Identification (in the picture)- The “dread- 
noughts" carry square flags, fore and aft, the “cnilserB ' 
a “awallow-tall” two-pointed flag, and the "scouts” a 
single point flag. The “dreadnought” marked / In 
the drawing is directly over the “North Dakota,” so 
that the relative sizes can Im noted. The marks D. 
L and P indicate three “cruisers” on a line with the 
“Zeppelin ’’ The aeros marked c, /. w and 6 are on 
a line with the “Dakota " The 62 dirigiblns depicted 
are provided with life-boat cars, and the 285 aeroplanes 
are also hydroplanes Dirigibles are rated something 
BB follows. "Dreadnoughts, " 300 horse-power, 460 
feet by 42 feet; "cruisers," 136 horse-power, 200 feet 
by 86 feet: "scouts," 30 horse-power, 90 feet by 19 feet 

Let it be understood that no such darkening of the 
air by a multitude of aerial craft, crowded as they 
are shown in the picture, would ever be possible 
The disturbance of the atmosphere caused by the wash 
of the various machines would, of course, throw the 
craft out of equilibrium and render them unmanage- 
able. If ever the flying machines of the future maneu- 
ver In large bodies. It will be necessary to scatter 
them over a wide expanae or arrange them In sue- 
oeeelve planes at varying altitudes. 


Aviation Prizes at Home and Abroad 

More Than a Million Dollars to Win 


M iHIB] than g million dollars In prizes has been 
offered (or special flights sad for improvemenu 
In aeroplanes during the balance of the year 1911. 

Aa will be oeen from the Hat printed below. America 
Is SB far behind llUrope In the giving of prises as 
she Is In the flying of machines. The great progreea 
which has been made by the French In aviation has 
been diiefly due to the encouragement received from 
wealthy men, manufacturers, and newspapera. In the 
shape of large prises for performing feats In the 
air. Perbsips no one In the entire virorld has done 
more for the development of aeronautics In this way 
than Senator Henri Deutsch de la Meurthe, whose 
name still flgures In the Hat of prise givers. 

Probably the first cash aviation prise offered In 
America was that offered through the Bctentific 
Amsucaw by Mr. Thaddeue Hyatt July 86th, 1860. 
This prize of $1,000 was never competed for or won. 
Again, In 1907, the SnsifTino Amesicax Itself put up 
the SciBSTino Amesioan Trophy, which was won 
three years In succession 4»y Glenn H. Curtiss, now 
Its permanent posaeasor. Last year Mr. Edwin Gould 
made a generous offer through the Soanmrio Ames- 
lOAir of $15,000 tor the machine equipped with multi- 
motors and multlpropellera that makes the best per- 
formance In a flight of one hour. The rules of this 
prise appear in this Issue. July 4th la the date fixed 
tor the tests of the machines entered. 

Last summer, after the $10,000 prise offered by 
the New York World for a flight from Albany to New 
York had been won by Glenn H. Curtiss, this news- 
pspsr put up another prise of $80,000 for the first 
aeroplane flight from New York to Bt. Louis in a 
period of 100 ’hours. The New York Times also 
offered a prise of $26,000 tor a flight from Chicago 
to New York. Neither of these prizes was competed 
for, sod both have been withdrawn, although If any 
sportsman aviator c^os forward and wishes to at- 
tempt the former flight, the prlhe will no doubt he 
found awaittag him. Tho Now York American, lost 
Ootohor. oflorod a prise of t60,000 tor a flight from 
San Ifeaholgee to Now T«k. the time allowed being 
thirty dlaiffi. This prise offer is open until October 

11, im. 


For the perfecting of tho aeroplane motor, the 
Automobile Club of America has offered a prize of 
$1,090 for the motor which makes the best perform- 
ance In a three-hour continuous test. The date of 
eloslng of the entries for this contest is July Ist Pull 
particulars regarding It can be obtained from the 
secretary of the Automobile Club. This contest has 
been open for a year past, but as the rules stipulate 
that three motors must be entered for competition 
in order that the prise may be won, and as the 
requisite number of rontestanta has never been ob- 
tained, there has been no competition thus tar. In a 
contest for a almilar prize limited to English motors 
and offered by Patrick Y Alexander for a 24-hour 
oontinuoua run, a tour-cylinder aeroplane motor, 
known as the "Green,” proved to he the best, and Mr 
Alexander baa since put up another prize for such a 
test 

LIST OF FRIZES IN AMERICA, ENGLAND AND 
THE CONTINENT. 

raiZia IK AIIXBIOA. 

Automobile Club of America’s motor relia- 


bility prize $1,000 

, Oould-Scientlflc Amerioan Prize (see p. 487). 16,000 

World prise tor flight from New York to St 

Louis (tentative) 8(»,oon 

Heartt prise tor flight acroea the continent. . 50,000 

raiZXa IN ENOUND 

Manvllle prise (BrlUsh aviators only) (or 
long distance fllghta on nine speclfled datea. 2,600 

Mlcbelln prize tor longest flight above an 

aerodrome during 1911 2.600 

Michel In prise for 125-mile trip across coun- 
try, BrlUsh aviators only 2,000 

Mortimer Blnger prizes ($2,600 each) tor 
cross-country flights by army and navy 

pilots 6,000 

Patrick Y. Alaxander'i engine reliability prize 6,000 
Gordon-Bennett Cup race prize (July let) . . . C.OOO 

London Daily Hail 1,000-mile race around 
Great Britain, starting July 22nd at Brook- 
lands 60,000 


PRIZES ON THE OONTINENT 

Fastest flight from Nice to the Island of 

Corsica $2,000 

L’Auto prize, Paris to Bordeaux 2,000 

Rene Quinton prize for longest distance vol- 
plane (glide) ... 2,000 

Aero Club of France prise for longest circular 

flight . 2,000 

National Aviation prise, Paris to Orleans . 4,000 

Tour of the South of France.. 4,000 

French Ministry of Works prize for French 

constructors ... ... 4,000 

Dufayel prize. Bagatelle to I^ttarre 4,000 

Aero Club of Bearn prise, Paris to Pau (won 
by Vedrlnes on Morane monoplane) 4,000 

Mlchelln prize for longest distance above an 
aerodrome In France . . .... 4,000 

Quentin Bauchart prise for passenger car- 
rying ... 10.000 

Pommery FrOres prise for longest straight 
flight (French aviators only) 10.000 

Deutsch prise for circuit around Paris. 12.000 

het Petit Pariiim prise, race from Paris to 

Madrid, starting May 20,000 

Automobile Club of France’s Grand Prix 20,000 

L’Airo'a prise for flight across tho Mediter- 
ranean 20,000 

German Circuit, finishing at Berlin 40,000 

Alx-les-BBlns meeting 40,000 

Circuit in Saxony, starting at Chemnitz 

May 20th 47,500 

Over-sea Circuit, Calala-Dover-Folkestone-Bou- 

logne 60,000 

Petit Journal prize, Paris to Rome, starting 

last of May Ho.ooo 

Tho Btandard, Le Journal, and other papers, 

Circuit Parls-Brussels-I-iOndon-ParlB, start- 
ing June 18th xo.ooo 

Ruasian aerial tour, starting from St Peters- 
burg 100,000 

French Government competition for military 

aeiroiplaueB 240,000 

Prlsea at meets and circuits In Cermany, 

Italy, Russia and Belgium . 160,000 
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A f Hlvksatlag the enormous powere of rapid in- 
eothlUted by both the animal and vege- 
IfbM whleh bnvo Insured the eohttnuance 

ot %|tm$ mm wifltthf life from the enrlleet 


geological agea in unbroken lucoeBslon, while being 
an important factor In the production of new forms by 
adaptation, the following instances may be cited; 

A common weed, the BUi/mbrium Sophia, produces 
three-quarters of n million eeede, and these. If they 
all grew and mttltiplled, would In three years cover 


tho whole land surface of the globe Darwin calcu- 
lated that the slowest breeding of all animals, the 
elephant, would in 750 years, from a single pair, pro- 
duce 19,000,000 individuals Rabbits would, from a 
alngle pair, produce 1,000,000 Individuals In four or 
five yews. 


Abstracts from Current Peftodleab . 

Phases of Science as Other Editors See Them 


liutnunents Used by Richard Strauas 

I N the aiusnipt to obtain reallatli' otfectB In orihe»- 
tratlon. Richard Strausa la a paat master. Hla 
"Syraphonla DomeaUca" la a pretty accurate pho- 
netic reproduction of houaehold troubles and joys. 
In hla "Death and Transcription," the hattllug of a 
man with death on a alck-bed was mualcslly portrayed 
with almost frightful reality. In "Salome" and 
"Kloctra” all the resources of the modern orchestra 
were drawn upon to call 
forth dramatic effects so 
crassly real that many a 
hearer was more horrified 
than pleased, Our Ger- 
man eontemporary, Veher 
hand und Mrcr, publishes 
the accompanying Illustra- 
tion of some of the more 
remarkable Instruments 
which Strauss uses In ob- 
taining his efftH'tB Some 
of them are hardly musi- 
cal Inst ruments, hut merely 
noise producers, and a few 
are by no means new. 

Muffled drums have al- 
ways been used In funeral 
marches, and Strauss, too, 
employs them whenever 
some lugubrious oppor- 
tunity offers Every melo- 
drama In which a thunder 
storm figures Includes 
among Its properties a 
huge drum Strauss’s 
drum la a good deal 
larger and flatter than the 
ordinary bass drum 
which producee Jovian 
thunder and booming artil- 
lery, The effect of ruah- 
Ing water and hissing 
steam Is produced by the 
simple expedient of rub- 
bing a drum head with 
brushes The musical por- 
trayal of lighting neces- 
sarily calls for an Instru- 
ment of Incisive sound 
Hence, In connection with 
the thunder drum, a cym- 
bal is used, which Is 
struck with a felt-covered 
stick. The cymbal and the 
thunder drum are com- 
panion Instruments. Cas- 
tanets and triangles are 
ramillar Instruments, and 
Htrauss employs them 
chiefly for heightening 
the rhythmic effect of 
dances The trampling of 
liorses and the dancing of 
negroes Is very realis- 
tically mimicked by means 
of a Chinese wooden 
drum, which is beaten 
with tubular sticks Sim- 
ilar In their character are 

the •glockenspiel' and the •'tubaphone.” both of 
which are not particularly new, hut rarely used. The 
plashing of rain is Imitated by means of a hydro- 
phone, a drum which Is tilled with small stones, 
mounted upon bearings and rotated The cracking of 
whips is reproduced by means of wooden clappers 
which are similar to those which small boys use. 

The Plague and Its Spread 

I N a paper appearing In the Journal of the Royal 
dorwty of Ana, J. Cantllc publishes a dlsuisslon 
of peculiar Interest on the mode of occurrence and 
spread of the plague. The phenomena presented are 
somewhat complex, and far from fully explained. 
There are certain aspects In the Mtuallon that are 
somewhat dlaquietlnff--the disease exhibits some prop- 
erties of a very Inatdlous character. We quote the 
writer in his own words: 

“The prevalence of plague In the world In epidemic 
form since 1894 to the present moment— a period of 


sixteen years— la a matter of supreme interest and Im- 
portance to the people of every nation. The question 
naturally arlsea at the moment; Has the vlrulenoe of 
the malady spent Itself, and may we look fomraid to 
an abatement of the pandeotlc, and a hope that It 
may speedily dlsM^pear altogether? The history of 
previous epidemics does not engender a hopeful 
answer that It may do ao; all previous outbreidu Indi- 
cate the long continuance of plague among every 
community In which It haa gained a serious held. It 


Kumaoa and ohurwa?. on the apqthqrii ffUip* of the 
Htraalayaa; hut whetlwj; thia Is the onjy hopnq of the 
disease, or whether tiiere ts. in iMttMa, aaottar In 
Mongolia, and yet another In Dait Afiiea, la not 
known. It may be that In no part qf the earth is 
plague endemic among men, but that the dtemuM Is 
kept alive only among certain sAlmala, khd now 
and again In die history of the vorM 4ees U attack 
man. There is much M be aald for this opinion, Cer 
tain animals, espeolatly of the rodent etass, eeem to 
to ptoftte In 




SOME OF STRAUSS’S ORCHESTRAL INSTRUMENTS 
is not a question of a prevalence tor a few weeks or 
months or even years, but a oontinuaace for several 
decades In any populous district where it has found a 
footing. In London, when plague last visited as In 
the seventeenth century, although the mortality waa 
high for only a comparatively short time, local out- 
breaks occurred for a long period, and sporadic oases 
until the beginning of the eighteenth century. Judg- 
ing even by the behavior of the present epidemic, 
plague has lasted now for seventeen years in Bouthsm 
China, and for fifteen years In India. Speedy Stsap- 
iMarance of the disease from regions severely attacked 
Is, therefore, not to be calculated upon— in fact, Its 
long continuance is rather to be expected. It Is this 
characteristic Of plague which causes the disease to 
be dread as It Is, for it Is the only malady which pre- 
vails in epidemic form tor a number of ytoMi In any 
given country. 

"The endemic home of plague among )tnman 
beings Is a matter of doubt Bo tar it M beUUffWi, tttUt 
plague Is always present to the Indian proviheto of 


That plague 
Is endemhi among rata Is 
not known. That It oeours 
to epldfoalo form la abun- 
dantly proved, but whether 
it Is the rat that keeipa the 
baclllaa alive from one 
century to another seems 
uncertain, It Is un- 
likely from the very tact 
that It la ao virulent 
among them at times. 
There la some evtdenoe 
that the marmot may be 
the true harborer of the 
plague Infection. 

"Plague maalfests Its 
presence In man more fre- 
quently to the form of 
bubonic plague than In 
any other form. In Bib- 
lical times even the bubo 
or emerod, as It la spoken 
of In LevlUeus a:^ I. 
Samuel, was the promi- 
nent evidence of the pres- 
ence of the disease. Sur- 
gically a bubo means an 
enlargement or swelling 
oocurrlng In a idand any- 
where to the body, due to 
some irritation or Inflam- 
mation to Its neighbor- 
hood. In plague there are 
three situations to which 
buboes may be felt. Most 
frequently it Is the groin 
glands that enlarge, but 
the glands of the armpit 
and the neck may be the 
seat of the swelling. The 
bubo, however, is not the 
first Indication of the dis- 
ease; to fact, It la rather 
a late manifestation, tor 
it may not be until the 
third day or later that !t 
shows. Uke other Infec- 
tlona. plague begtoa with 
tovertahnass, headache, 
backache, a fseltog of 
ohllllness, or even a rigor; 
there Is a loss of appetite, 
a foul tongue, usually 
black In cantor, and eon- 
gested throat; vomiting Is 
frequent, and dlarrlusa or oonatlpatloU obtalna; 
mental aberration Is im early manlfostatlon, and may 
oontbqu throughout the lltoeat. As a rule, If the pa- 
tient lives over the fifth day, recovery may ba ex- 
pected, and the third and fifth days of jlhe iUnsaa are 
the most dangerous. If the tlgbth W Is survlvad, 
the hope of recovery Is good, the chief duuger then 
being failure of the heart through sudden movsaunt 
or getting out of bed, walking Ucross thq floor, wd 
leaning over the veranda or atatrease ralllng- 
"Tbe pneumonic form of plagub VM hhvo heurd 
about espeolally to the epidemic whhdi ts fi«W rsMing 
In North Ohiaa. it ie an aeuto form of the disease, 
which attacks the lungs so entonstvely that dakth 
comes to two or three days. It is highly Istosttoiu, 
runs rapidly through a hotmeholdk and ooQUto 
such rapMtty and riruidnee Chat to mb tlgtoaVSB 
to bury the gead. Tto» ptoiW to Ktogh/'lSiiiPto'MC^ 
thu aeooanto Uvep of ptogua to tmm to 

Europe. a«A the Ntooh im gft js 


abtogd in the vfPito. Wo tmgto to i 



SCDBmFICAMBUGAN 


^ dwttoinamt of plague 
iMNr ^ a 10? to a Ihicb tegrea of 
' lC|miDL;a OMagpr to an oKbromOijr daoger- 

A <lnf|0jio ?fcBno<ttottoa urhloli haa bora obaerved la 
tbat ttio OfloumoM of tbo plague la apt to be preceded 


High-AieQiMiMT Generator for Wirdeea 
Telegraphy 

|T la anaounoed In the dally preaa that Dr. Oold- 


I recently auoceeded In aendlng wlreleaa .Snplnefirinp; 


Why an Engine Moves 

W HY doee au etiKine movo’ The following la 
the almple explanation of Hailway and Locomo- 


a from Berlin to the Southweetern frontier uf 


attention to one aide of i 


bf a ^reoanor, takinC tbo form aa it were of a mild 
Iona 0|1 pMpMh tormod pettit yiinor, which la epi- 
^msIOr Mi eae^paratlYoly harmleaa. In fact, all ap- 
pearanow oaott to ladloato that the dlaease rune 
tbieoilta a ragttlar crolo of dovetopmant atagea: 

( 1 ) FeaMa mHior. 

(t) Bttbonle plague. 

(S) Paoumoale plague. 


Germany, ualng hia new high-frequency alternator to 
generate the electric oacillatlona. The production of 
undamped wavea by means of high-frequency alterna 
tors baa been the aim of numbers of inventora, aa 
It la hoped that by producing a suitable generator 
It may be possible to avoid the defects of working 
that are associated with the usual arc and spark 
methods. The Bubjeet, with especial reference to Dr, 


ordinary locomotive, with 2(lx:i4-lnch cylinders and 
66-Inch driving wheolts, and a boiler preBBuro of 200 
pounds The master methanlca’ rule for the mean 
effective presBuro In the cyllmlers 1b 85 per cent of 
the boiler preasure, and In thin case It anioimtB lo 
170 pounds. 

“This engine has a plHton area of hi 4 16 square 
Inches and 170 poundn on each aquari Inch Imparts 


That these hre related the one to the other would 
eeem tnoouieetable; tbat each poseeeaea a epeclal 


Ooldachmldt’s method. Is diBcuased In Mature by A. 
J. Makower. This author wrltea: 


a total pressure to the piston of 62,40/2 pounds, but 
for the Bake of facllltatlnK the i ah'ulat Ion, let us aay 


variety «r type of vlmleuee due to peculiar characters 
of Ita haWllue, and traaemltted In different ways in 
«aeh typb« would also eeem true. That rat-flea Infeo- 
tloB plays, no doubt, a part In this achome, but. as Dr. 
HosaMk, uf Calcutta, remarks, It Is but a link In a 
obalB Of some length— a chain, we would add. In 
?bl<fli other animals and man play a part 

"This part of the question is of special Interest 
because It may be of Importance In eatimatlng the ap- 
proach of plague In any country, and It would be wall 
to keep this point In view In our hospitals In this 
country, and to watch If oases of buboes are becoming 
more prevalent. In this way we might hope to gage 
the proximity of true plague In Its virulent forma. 

"The fnets seem to be that there are three atagea in 
this dleenne. PmHi mtaor, carried only by Inaecta 
from diseased animals, la always local— a household 
outbreak. In Mot— 4n which a peeudoiplague bacillus is 
found In nun. Bubonic plague Is can-led from man to 
man by Insects. Pneumonic plague passes from man 
to man without the Intervention of insects. The vlru- 


“A number of alternators have been built, but owing 
to various reasons none of them has as yet come Into 
extended use. Their design on the usual lines Is very 
difficult, as oven If the rotating parts are made to 
revolve at the highest speeds permissible from mo- 
chsnlcal conslderstions, the number of poles required 
to produce the high frequencies necessary for wire 
less telegraphy is so great as to leave very little room 
for the windings, and the consequent cramping of the 
windings and great leakage between the closely spaced 
poles give rise to considerable drop of voltage when 
load is put on the machine. 

"Moat of the marhines that have been constructed 
hitherto have been of the Inductor typo, consisting of 
fixed windings paced under the influence of rapidly 
rotating armatures of iron containing a large number 
of projections or teeth, but the Goldschmidt machino 
Is built on a quite different principle 

"It la a phenomenon well known to those who have 
to work with single-phase alternators that when load 
Is put on such machines the armature reaction cRuses 


63,400 pounds M E P With piston at the back 
end of the uyllndcr and clank [ilii on back quarter, 
or just abovu It, the ptill of the iilB(,on on rod, cross- 
head and main rod reaches the pin The wheel Is 
a lever with fulenim on tho rail This fulcrum 
changes from moment to moment as the wheel rolls 
along, and the point of contact between wheel and 
rail Is called the instantaneous fiileriira, as the length 
of the lever or the operating pait of the wheel above 
It changes momentarily It Is easy to si-e that If the 
crank pin Is ever so little above the renter line of 
the axle the pull of tho main rod will turn the wheel 
and the engine will move forward. The effective pull, 
as we have seen, was 53,400 pounds, and this la ap- 
plied to the wheel lever of maximum length when the 
crank pin la on the top quarter, for this Is 40 Inches 
above the rail. 

“The force of 63,400 pounds Is therefore applied to 
the crank pin, pulling It forward, but at the same 
time exactly this pressure is aitplied to the back cylin- 
der cover, and the cvlinders bolted to the frame 


lanes of eneh variety gathers In Intensity. Time Is 
required for one type to change to another more viru- 
lent, each variety propagates Its like until, by pro- 
longed cultivation in the blood and tlaaues of a par- 
ticular animal, or In man. It changes Its type and 
beeomea apeetfle for that animal As the tuberculosis 
of animals may In time and In aulUble aotl change 
in type, so tbat It develops In man, and then Is 
directly transmitted from man to man, so la plague In 
time altered In type, so tbat It no longer requires an 
animal host, but in times of epidemic pasoee from 
mao to man, aud becomee wbclly a dlaease of human 
beinga. 

"The stages would appear thus to be; 

"(1) Dlseiue In anlmala. 

"(3) PetHs mlMor, conveyed by Infected Insecta. 

"(8) Bubonic plague, sporadic oaaos, carried from 
animals to man by Insecta 

"(4) Slpldemlc bubonic plsgue, carried from man 
to man by Insects. 

"(6) Pneumonic plague, passing from man to man 
directly, or conveyed by Insects. 

"It would seem, therefore, tbat severe aa bubonic 
plague has been in China and India, yet a worse form 
may develop, for pneumonic plague la the culmination 
of this chain of virulence, and China and India may 
have been hut the fostering beds in the development 
of the bacillus which has now atUined lU highest de- 
velopment In Manchuria, and may paaa over the 
world, as it baa frequently done before. In the form 
of the Black Death. At present, science offers no 
means of preventing such a calamity, except it be e 
preventive such aa Haflklne’e prophylactic serum, 
which would asero to have dons good service In India, 
where bubonic plague has chiefly prevailed. 

“Infection by rat fleas ie aulflolent to explain 
spondlo oases of bubonic plague, and plague en- 
demlolty. but It is wholly Inadequate to explain an 
epidemic of bubonic plague which can- only occur by 
Infection from man to man, possibly by insect 
carriers. 

"Au I mpor ta nt point to be obsarved In the epidemi- 
ology of piigBe M thnt nalmnls, chiefly rodenu, the 
rat In many plaoen, 4lis mnnnot la North China, the 
equlrtel in the XTblted States, etc., may suffer from 
plagne for yearn without Infecting mankind, except 
la n aporadlc way. Then aut^ly an outbreak occurs 
whleh prevails in an epldemle form. In Northern 
Ohba thin has been prehred to be the case, and In any 
o M f rtl i y whirs rodsntt ere iateoted. the same s«- 
oasaes nay he aatlctpa^. Rata have been found to 
bb lidbieM la Britain, In OlaSgow, In the Port of 
IdUtaa. and In Snflolk; alao in Oermnay, In Ham- 
baff, nad elaewkarat sqnlrrela are known to bp In- 
iMla^ la the nutted statee. mors especially on the 
Baetta alepa. In «beae coontrlee email outbreaks of 
k unture hava oeourrad from time to time. 

Ttin?wifuy trpn txpeiienoe, le not hops* 

S its' paapM at OMsa eonatrlea are dwelling In 
arlMh MdsMa are infeeMdr and at any mo- 
'WW * M aBidecaie tom in 


double-frequency currents to flow In the field winding, 
and that these double-frequency currents cause triple- 
frequency currents to flow In the armature winding, 
and so on. This may be explained by the considera- 
tion that a stationary alternating flux can be regarded 
as being composed of two equal and constant fluxes 
rotating with equal speeds In opposite directions, the 
speed of the two fluxes being such that one complete 
revolution is made by* them In the time of one period 
of the alternating flux. 

“Applying this to tho case of an alternator with 
stationary altematlng-current winding and rotating 
field system. It will be seen that If the rotating field 
produces alternating currents of a frequency / In the 
stator, the component rotating fields produced by the 
etator currents will rotate at tho eame speed as the 
field system, one in the same direction as the field 
winding, and therefore having no Inductive effect on 
It, and the other In the opposite direction, and there- 
fore Inducing a current of a frequency 2/ in It A 
continuation of this process would cause currents of 
frequencies 2f, if, 6/, etc, to appear In the field 
winding, and currents of frequencies 3/, 6/, 7/, etr, 
to appear in the stator winding The production of 
the higher frequency currents In ordinary alterna- 
tors Is limited by the fact that the amplitudes of 
the series of harmonics decrease rapidly, owing to the 
great impedance oppoeed to their flow in the windings, 
but tho triple-frequency harmonic euparposed on the 
fundamental la often sufficiently marked to cause un- 
desirable distortion of tho wave-shape of the electro- 
motive force of the machine 

"Dr Goldschmidt has constructed a machine in 
which the effect referred to Is utilized to produce 
currents of very high frequencies, although the funds 
mental frequency of the machine is comparatively 
low In order to prevent the damping out of the 
higher harmonics, he connects In parallel with tlie 
Btotor windings a series of capacity-inductance shunts 
tuned to resonance with the odd multiples of tho 
fundamental frequency of the machine, and In parallel 
with the field winding a series of such shunts tuned 
to resonance with the even multiples of the funda- 
mental frequency. Owing to the presence of these 
shunts the high-frequency currents are able to attain 
considerable magnitudes, and the electrh-al energy Is 
refleoted backwards and forwards between the stator 
and motor of the machine a great number of times, 
the frequency of the oscillations being Increased 
at each reflection until a frequency corresponding 
to the free period of the radiating circuit la 
reached. 

‘Tn Dr. Ooldscbmldt’a machine, oeclllatlons of 120,- 
000 cycles a second are produced, and the rated 
output la 13 kilowatts. 

"Praotloar experience of working will be neceesary 
before It Is ponslble to oay to what extent machines 
of this type are likely to replace the present oecUlatlon 
generators, but U eeeme not unlikely that difficulties 
will arise In ke4|dng the frequency of the oscillations 
constant anwiik to enable clear signals to be re- 
ceived. 


carries this Hamn force b,ack to tho axle l)ox and 
tends to push box, axle, and Indeed the whole engine 
backward The renter of the axle Is, however, only 
2H Inches above the rail. Wo have therefore the same 
force, viz., 53,400 pounds, applied tn two levers of 
different lengths, one 40 Inches long and the other 
28; that Is In the proiwrtion of 10 to 7 The moment 
of the force at the crank pin, about the Instantaneous 
fulcrum at the rail. Is 63.400 x 40 = 2,136,000, and 
that at tbc axle Is 63,400 X 28 = 1.496,200 The 
difference between these two moments is 640,800, 
In favor of the crank pin, and the engine moves 
forward 

“On the back stroke the pressure on the piston and 
front cylinder cover Is 63,400 pounds, and the moment 
of the force at the crank pin when on the lower 
quarter or 16 Inches above the rail, Is 854,400 The 
moment of the force at Ihe axle-i-enter about the ful- 
crum on the rati, is l.4‘)6,2nn The thrusts on the 
pin tend to drive the pin, wheel and engine back- 
ward, while the preesure on the front cylinder-cover, 
frame and axle, tends to drive the engine ahead. Tho 
difference between these two momonts Is 640,800; tho 
same as In the previous case, and the engine continues 
to move ahead 

"On tho back stroke the steam prantlcally pulls 
the cylinder over the piston a distance of 2 feet, but 
tho half circumference of the wheel Is 7 33 feet, which 
Is the distance the engine moves ahead On tho 
forward stroke the piston Is pushed through tho 
cylinder 2 feet, while the engine moves ahead 7 33 
feet. 

"To picture the push of the piston us It acta on tho 
crank pin when below the center lino of tho axle, let 
UB suppose we have an ordinary wheelbarrow with 
wheel at the left-hand side of the obeerver Supimse 
tliat the two legs of tho barrow have small wheels go 
that the whole can easily be pulled along without 
anyone touching the handles. Now tie a string to 
the vertical spoke on the lower half of the wheel. 
This Is the one standing between tho hub and the 
ground If this string leading forward from the 
barrow be pulled, one would almtist expect that the 
wheel would move In the direction of the hands of 
a clock, and that tho wheelbarrow would move back- 
ward, and one would almost expect the spoke with 
the string attached would swing to the left 

"As a matter of fact, neither wheel nor spoke move 
In this way. and anyone who cares to prove It can 
easily do so with a toy cart or other small vehicle It 
there la sufficient weight on the wheelbarrow to pre- 
vent slipping, a pull straight ahead on the string at- 
toched near the rim to the vertical spoke will actually 
produce a motion of the whecd In a count er-elockwlse 
direction, and the pull on the string becomes stronger 
in consequence, and the wheelbarrow will roll forward 
toward the man who Is pulling on tho string. This 
action Is exactly opposite what occurs on the engine. 
Similar action to what laki-s place on an engine would 
be eeeured If the man got on tho wheelbarrow and 
applied force to the vertical spoke below tbc center 
line of the wbeeL" 
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The Story of tho Ciidilli^ 

This story not only describes the many superior features of llie CadiBac car Iml 
it gives much information which the automdbife buyerwants to know and 
which will beof advantage to him no mattor what car he may favor 


I N TUB FIELD OF MOTOR CARS, 
th« Cadillac atanda prc-amlnent as 
roproHoiitlna the most advanced da- 
velopment alonB truly practh'al lliiea 
As It stands to-day it embodies prin- 
ciples and methods In cunstructlnii which 


B expense tor tool maintenance alone 
■ exceeded tlOO.OOO In a alncle year, 
rhe unrivaled r^iutatlon enjoyed by 
I Cadillac product, the oonatant and 
loo rendered, the 


ufacturod in tho plant whose oxporl- 
, oriraiilsatlon, equipment, farliltles 


years ngu, not one, so far as we are 
aware, has been discarded as worn out 
and unfit for further service If there 
be any other car of which the same 
statement can truthfully be made, we do 

The Cadillac "Thirl v" upon Its Intro- 
duction, In luas. marked the bexlnnlnx 
of a now ere In motor car manufuctiire 
It set aside fill pic-exlstlnjr standards of 
value It ostabllshi'd the new criterion 
bv whlcb motor values should thenceforth 
be Judged. 


Of operation and maintenance are not 
mattere of mere chance They are the 
logical outcome of Cadillac principles 
and Cadillac methods. 

Of the many distinctive features 
characteristic or tho Cadillac, that of 
thorousli atandardisation haa ever been 
one of the moat pronounced. The ad- 
vantages of standardisation are manifold: 
a motoi car cannot be what It ought to 
be without It Tho dleadvontages of its 
abecnoe can scarcely be oaloulatod. 

Ktandrtrdlsatlon means that e\<«ry in- 
dividual part Is exactly like every other 
part of Its kind without ovsn the one- 
thouaandth of an Inch variation where 
that degree of accuracy is essential. It 
means the absolute Intercbangeubtllty of 
parts. It means that when for any rea- 
Bon It becomes necessary to replace a 
part that the part may bo ordered from 
the factory and that it will nt without 
the slightest olteratlon. 

In the CadlUac there are 167 parte and 
J37 operatione which are not permittetl to 
deviate to exceed one one-thouaand 
Of on inch, — about one-third to one-half 


The Cadillac ‘Thirty’* has repeatedly 
demonstrated Its sp^ oopafaUitlss at 
from five to nrty miles an hour en high 
gear and its superior hill cllmblac ablTl- 
uea are recognised the world ovA 

It is a sturdy and depeitdable oar. Its 
motor Is the most powerful of its di- 
mensions ever deeigiiM. Ite etrong and 
BubstBDttal oonstruotlon, toe perfMt fit 
and perfect aUgnment of Ita working 
parts enables the maximum of the motor'e 
power to be delivered to toe groiiad— * 
In marked oontreat with dlmeTly oon- 
Btruotad oars In which material ia akfmp- 
^ to save, eoet and in whtoh toe twiet- 
tag^Md atraitM SMSume much 

Tho cStdillan has denonetTated Its right 
to the distinction of bMng toe most 
carefully built oar ever produced. It ha* 
demonstrated its right to the dletlnetion 
of being tho most economical mulUm 
cylinder car, both In operation and main- 
tenance. It has demonstrated Its right to 
tho distinction of being the man re- 
liable and tho most serviceable car. It 
has demonstrated Its right to toe dia- 
tinotion of iH-Ing the greatest automoSlIo 


■ made from a photognuih takwa 
cylinder and water jacket cut In 
horlacntally. Note the varylnC'^di- 
of toe wllnilar wa«^‘^lfa 
this condition existing It wm be re^ly 
understood that It la ImpMetble for the 
clrculaUng water to, cool the oyllnder 
uniformly. The roeult li that toe con- 
traction and expansion of the.BieM will 
he so varying tnat the bore of toe oyltn- 
rfsot reundnesa la 



attributable Ita superiority. The use of 
motor In every four cylinder 
Cadillac ever made covering a period of 
nearly seven years, has fallod to develop 
a single deflclency. On the contrary, as 
the years go by and their numbers In- 
crease, the more pronounced Is the con- 
viction that for all the essentials that go 
to make a motor what It ought to Iw, the 
Cadillac motor occupies a position unloue 
and alone. 

It la constructed upon the “built-up” 
and. "Individual part” principle, a prin- 
ciple conducive to efficiency, power, 
simplicity, smoothness of action, long 
life and economy. Notwithstanding the 
advanced manufacturing methods employ- 
ed In the Cadillac plant, this type of 
motor Is the most expensive to produce. 
While that conetructlon nwy neoeieltate 
a higher selling price for the eomplete 
car than would be reciiilrod were we to 
build a motor In the ordinary way, toe 
rwtra cost Is compensated for many 
tlmoa over by the greatly Increased ser- 
ylc« and satisfaction It Will render and 
the leaaeneil expense for operation and 
maintenance. 

* ** “‘f, *our cylinder, .four cycle 

type. 4H" cylinder boro, by eH” piston 
stooke. By the generally accepted method 
of oatculatton, ft Is rated at tS.4 horse- 
power. This method, however which 
considers only the bore of the vHodnrs 
~'!gardleae of the general design of the 




Note varying thickness of oyllnder walls and 
uneven water olrculatltig eiiaoe. Also webs 
I wbtoh Interfere with drculatlon. 

the smaller figure will be seen toe 
■" — e jmmetlmes formed 

of the core used In 
firmly tontoer. This 
IS sure to obstruct the circulation of 
arater, otruBlng overheating dt the 
cylinder with Its undesirable conse- 
somethlng that Is im- 
wlthout destroying toe 

Wo do not wish to be understood 
saying that It Is Impossible to nuke 
casting correctly, but it Is a fact 
correoUy. 
chambera, and 
ratelv. as 









with the middle of the cylinder* wrhen 
the exploelon occur*. 

Thl* feature hoe been embodied In 
Cadillac emra for yeura; in fact the olTaet 
oranh ahoft haa been used In Cadillac 
alnoe their beclnnln*. in 1903. 

Upon the accuracy of the came and 


nnd the ahaft the latter within a half- 
thouaandth of an Inch limit Th««e parte 
are apecial heat treated high carbon steel. 
The cam shaft Is alec supported by five 
substantial bearings of special Cadillac 
bronse, which afford It the maximum de- 
gree of rigidity which l*„not obtatnabh' 
with a lesser number of bearings 

The inlet and exhaust valves are all 
loeatod on the right side of the motor 
and are operated by the single cam shaft 
The valve lifting rode do not bear direct- 
ly on tlie oome The lower end of each 
rod IB provided with a hardened steel 
roller and consequently the possibility of 
wear la reduced to an aboolute minimum. 
Thia la a feature Which outalde of the 
Cadillac, la found only In the highest 
priced oars. 

The motor boee or crank hose Is cast In 
two parts having four oomportmonts 
The ende and dividing walls support the 
live crank shaft bearings. The hand holes 
In the crank cane pwvido access t<i all 
parts within. Ths entire motor Is con- 
structed with a view to acceeelbilty of 
all parts Which may require attention. 

The cooling Mgtem usm on the Cadillac 
I* not equaHedjn 4ny other motor oar 

SS« KK A.'SSfter iS'i! 

ssitiXimiJK; 

copper plates,— copper because It radiates 
or fhrow* on heat better thw other 
mstOM. In the metHod of msnufloturlng 
we have inaugurated a wide deMrture 
from the ueuRl praottoe of dipping the 
entire radiator In molten solder after 


rallnn TTlU nymcni in US 
tccted form was ortglnia<>d 
nine Company and the fart 
leen uacd on all four-cyllndcr 
ICO tholr beginning. In 1906, 
that it bus suoceesfully mot 
Ion is the strongest possible 
I It* merit 

r of oil Is placed In the oil 
pan of the crank case. An oil reservoir 
la placed aloiigatde tbe motor; In this 
reservoir Is loi'ated a double acting force 
pump, the supply from which m«y bo 
regulated to take care of the motor's 
requirement* Bv means of mlashcrs at 
the end of each oonimeting rod which dip 
Into the oil at each revolution of the 
crank, the oil is thrown completely over 
and upon all the Inside working parts of 
the motor, Including main bearings, cylln- 
dera. etc 

There are four compartments to the 
crank case, the ends and dividing walla 
of which support the live main bearings 
With the Cartllloii syatem there Is no 
poaalbllltv of the oil collecting In either 
end of the crunk case n* the sloping 



ahowtng UU Wells and Uistrlbutliig Troughs 

troughs on the Hides dlstrlliutn It from 
one compartment t<» the othet, malntatii- 
llig a uniform and constant level In each, 
regardless of road grndcs, up or down 
There Is another prime advantage. 


sictor: consequently they do not bind 
when turning comers We know of no 
other cur equipped with o nteorlng device 
capable of udjiistment to the degree 
which pharactcrlsf* our own 

A steering gear that Is not provided 
with proper adliiHtmeut* Is apt to become 
worn to such .an extent that the resulting 
back lash will make steering both un- 
certain and unsafe 

The adjustment provlson of most gciirH 
Is simply for originul sotting at the 

come worn they must bo replaced by new 
ones In our mechanism the provision 
for adjustment Is more adequate than 
will probably ever be required 

■pyiags. 

One has but to ride In the Oadllluc to 


It Us spring suspension Is geiieriilly 
conceded to Is- (he most luxurious ever 
installed on n motor car 
The forward siiKpenslon consists of two 
ssmI-elllptliHl springs, 81) Inches long by 


the standard form of control There are 
no (onfiislng comhlnatlons on any one 
lever, each has its separate and dfstinct 
film lion. There ure two hand levers at 
the driver’s right; one iipplle* the Inter- 
riil expanding hub brakes, the other la 
tho speed change lever There are also 
two root levers, one operates the main 
clutch and the other applies the external 
contracting hub brakes The two foot 
levers are adlUHtahle to accommodate 
drivers with dlRercnt lengths of limbs 
The throttle nnd Himik levers aro 
loeatod (onvonlentlv at the sleerlng 


Tho whouls nro the host obtainable and 
equal to Uiose used on the hlgheat priced 
lars They arc of tho urlUlery typo 
made from well seasoned second-growth 
hickory with steel hubs The spokes are 
of ampin dimensions In Insurn great 
strongtii. 


Tho frame of the "Thirty” Is strong 
and «uIiMtantlall;\ lirui ed It Is made or 
pressed steel, channel section. With 2Vfr 
Ineli drop M» lliut I hi- weight is carried 
closer to the ground yet not Interfering 
with Ihe (•loarariic Its width Is 88 
Inches In the rear reduced to 80 Inches 


to bo feeding properly and the supply 
In the crank case adequately maintained, 
there I# positive aasorance that all bear- 
Ingo taken care of by this system are 
being perfectly lubricated 

No one thing Is responsible for more 
**ftUtomobno troublfl*” !n a well deeiffned 
ants oorreolly conelriioted cw tnan im- 
perfect lubrication The CMHIao ^ un- 




Tho Cadillac trunsmieslon Is a* 
to the usual tranamlaslon SH the Cadillac 
motor IS superior to other motors It Is 
mors substantial, more positive and by 
operators of long experience. It M* 
pronounced the most easily oMtated of 
any they have over used, it U our own 
dssIgiL manufactured in our own factory. 

SSTjaSioS llSii 


OADILLAO KKAIl HMIINO Bl'BBENSlON 

The rear suspension Is of the three- 
quarter platform typs, a type which Is 
reoognlxra as the most condnolvn to 
ooinzort, but which makers of cheaply 
conatructed cars cannot afford to iis<' 
and which few have sufficient knowledgo 
tb apply correctly, tdke most othsr 
features, this is one which ths CodMloo 


InuHonlng of the rivets and jiiirts 

fftalsh. 

No motor cur Is bctlei Hiilshod than 1 
till- "Thirty." Cndlllm IIoIkIi Im noted th 


"The seats are ItixorInuKiv upholstcnql 
In selected full hides of liniid buffed black 
leather, tufted over de< p loll « 3 itlngH and 
line quality genuine ( orloil hair The 
seat cushion springs oic nil Buyal Arch 
ronstruetlon, u tvpe i rnulocive to the 
highest degree of enmrorl ns It I* prac- 
tically impossible fni tim occupant to 
strike the base 

Styles. 

The CadMIse Is fiirnistud In several 
typos of bodies at the following prices 
I'ourlng car, l)eml-tonm jiii and Roadster, 
81,700; Fore-dnor touring car, 81.800, 
Limousine, | 3 .nno Pilees FOB. Detroit 


side oil lamps and tall lamp, horn and 
sot of tools Pump and repair kit for 
tires ttn-mlt<i season and trip standard 
speedometer, robe rail, full foot rail In 
tonneau and half foot rail in front. Tiro 
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The “Valvelew” Gas En^ne 
By Hmyner H. Gordon of the United 
Ststce Patent Office 

T O write an article, dealing almogt en- 
tirely with the valvee of some of the 
newer types of Internal combustion mo- 
tors, and then to give It the title of this 
article, may seem not only startling, but 
contradictory. This Incongruity, how- 
ever, between title and subject matter, 
disappears when the statement Is made, 
that every InternaJ-combustlon engine of 
the four-cycle type, must have valvee in 
order to make It run, a statement which 
win |)erhap8 be better understood, when 
the principle of operation of the modern 
four-cycle gas engine Is explained. 

In such an engine, the piston makes 
two downstrokes, and two upstrokes, to 
complete one cycle of operations. In the 
first stroke down, a vacuum Is produced 
In the cylinder, and the charge of com- 
bustible gas Is drawn In. On the up- 
stroke, this charge Is compressed to about 
sixty pounds per square Inch. 

When the piston reaches the top of Its 
stroke, the charge is Ignited by some such 
means as an electric spark, and the pis- 
ton Is then driven down on Its working 
stroke. On the next upstroke, the ex- 
haust valve Is open, and the products of 
combustion are exhausted. It Is easily 
seen that some means must be provided 
to govern the Inlet wnd exhaust ports at 
the proper time, In order that the func- 
tions of the cycle may take place In 
proper order and sequence. By definition 
a valve is any device tor controlling a 
passage. The engine must therefore pos- 
sess valves In order to be operative. 

Valves may generally be divided Into 
two clasees. 

In the first place, there are those which 
operate by lifting from a seat with which 
they make a gas-tight joint The ordinary 
poppet-valve Is the best example Of this 
type In the second place, there are 
those valves which by the sliding of one 
part over another bring two parts Into 
register, and form a passage. As this 
sliding motion may be either rotary or 
reciprocatory, both rotary and reclpro 
catory valves belong to this second 
class. 

Up to the present time, it has been 
nearly a general practice to equip the or- 
dinary four-cycle motor — such as Is used 
in automobiles — with valves of the pop-j 
pet type These valves are nominally 
held on their seats by springs, being 
lifted up by cams. The last few years, 
however, have witnessed the adaptation 
of valves of the second class to the four- 
cycle motors, and It Is this type of valve 
which applied to the internal combustion 
engine, produces the so-called "valve- 
lees gas engine " 

The term “valvcless" appears to have 
Ita origin In the fact that, engines with 
valves of the second class, do away with 
all the noise attendant upon the use of 
poppet valves with their springs and tap- 
pets. A person seeing one of these en- 
gines run for the first time would gen- 
erally come to the conclusion tliat the 
engine produces the so-called “valvelees 
gas engine. 

The application of sliding and rotary 
valves to the gas engine Is not new. In 
fact, the first gas engine to attain any 
marked degree of commercial surcoss 
used slide- valT«»i tor controlling both In- 
let and exhaust This was the I«nblr 
Bnglne, patented In Frnnee in 1860, and 
In the United States In 1861. One of the 
first roUry valves shown In connection 
with an internal, oombwtlon engine, ap- 
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pears In a United States Patent, granted 
to Burger, in 1876. 

Reciprocating slide valves, as applied 
to the Internal combustion motor, may be 
divided Into two classes. First, those 
which are of the ordinary piston or slide 
valve type. Secondly, those which are of 
the sleeve type, end sdilch either slide on 
the interior of the cylinders, between the 
cylinder walls and piston, or else sur- 
round the water Jacket of the cylinder, 
and reciprocate on the outside Fig. 1 
shows a modem elide valve (Invented by 
Mann), which Is representative of the 
first class. The valve, which is of the 
piston type, made tight by the packing 
ring 10, reciprocates up and down In the 
valve cylinders, opening first the Inlet 


then the exhaust The valve-gear of this 
valve Is an Interesting adaptation of this 
radical type of valve-gear to the gas en- 
gine, for It combines the two reciprocat- 
ing motions produced by the eccentrics 16 
and 17 One of these rotates at twice the 
speed of the other, so that the two mo- 
tione are alternately added and subtracted 
during the cycle of operations. This 
gives a very quick opening and closing of 
the Inlet and exhaust ports, while from 
the time the Inlet Is closed to the time 
the exhaust is opened, the valve remains 
almost stationary. In some .cases separ- 
ate slide-valves are used for the Inlet 
and exhaust passage. All successful 
slide-valves of this class, as Applied to 
gas-engines, are now of this piston type 
This is due to the tact that the piston- 
valve is much easier to keep tight than 
the plain surface valve In a gas engine. 
In which tho range of working tempera- 
ture Is much greater than in the steam 
engine. This large range of temperature 
tends to produce unequal expansion of 
the different parts of the valve, particu- 
larly where one part,o( the valve is ex- 
posed to the hot exhatmt gases, which 
have a temperature oC about 8.600 deg. f .. 


and another part is exposed to the cold 
incoming charge. 

Fig. a ehows the Moore alldlng-slecve j 
valve, located between the piston at>d 
cylinder wells. The elldlng-sleeve con- 
tains one port 10, which reclstsfrs alter- 
nately with inlet and Oxhaust ports 8 and 
9. The lose through friction in this type 
of valve. Is not as great as ampearanoes 
would Indicate. The friction of the pis- 
ton on the valve, ia no greater than the 
friction of the platon on the wails of the 
cylinder; and the valve ports may he 
made eo large laterally, that the valve 
does not need much travel to give a large 
area of opening. It will be seen tliat this 
valve also has a type of valv^gear which 
gives the valve a quick opening of ports. 


The disk 18, carries a pin 14, which oper- 
ates In a Blot in the valve-operating lever 
pivoted at 15, thus giving the valve an 
accelerated motion during the opening of 
the ports, and moving the sleeve slowly 
during the compression and expansion 
strokes. 

Figs. 3 and 4 show types of sleeve 
valves Inside and outside of the cylinder 
respectively. In each ease It will be no- 
ticed. that these valves are of a double 
type. Fig. 8 Is the new Knight or Dal»t.Qr 
engine. The advantages of the donole- 
sleeve type over the single-sleeve type, 
lies In obtaining a quick port opening 
and closing, with a slew motion of the 
separate sleeves. In each of the engines 
shown in Figs. 8 and 4, the sleevee are 
moved by -ordinary ecoentrtee. The ta- 
creaee in friction of 4he double^leeve 
type over the single-sleeve type, Is not 
BO great os one would imagine. In tset. 
this type of valve is oMlmed'by some to 
have lege frictional tose, than the former. 
This is due to the fset that the two 
sleeves are generilir travailng together 
jin the same direc^on, wKh the exaeptlon 
of the time when th* poets are opsaiog 
sml cloBing. The that the sMeifes 


travel in oPiMWlte dlirootiohs Whih the 
{ports op«n and oioso also taails to do 
away with frlatioaai losses, for the travel 
of the separate steeves and thMr spoed do 
not have to )>e so gmt as ip the single 
typo. In the case of the sleSVM ontstde 
of the Jacket, as shown in ^g. 4, there 
Is, of course, a greater triott^l logs than 
Is the type of engine shown in Fig. 8 . In 
Fig. 4 we have the oomblneg friction of 
the two sleeves upon ssoh other, and of 
each Bleove upon the casing; as WS'U ss the 
piston In the cylinder. While in Fig. 8 
the friction of the pieton and the inner 
eleeve ie no greater than the friction of 
the piston In tbs egriinder aa shown in 
Fig. 4. 

Rotary valves may be olaeatfled la the 
same manner as reciprocating valves. We 
first have the ordinary roUry valves ap- 
plied to an internal oombustlon engine. 
This form is shown in Fig. 6. This type 
of valve would give tnwipe from unequal 
expansion owing to the ooo) oborge post- 
ing through the one portion of tho Valve, 
while tho hot exhaust isaw piss through 
another portion. A better form Of engine 
In which rotary valves of this iype are 
used, le one In which the vslves are mode 
of conical form and spring prsesed upon 
tbsir seats, separate valves being used 
for the Inlet and exhaust- 

Fig. 6 shows a rotating valve of the 
sleeves 27 and 28 are driven by bevel gears 
tion Is much greater than In the oaee of 
the single-sleeve reciprocating valve. But 
at high epeeds the effect of inertia is not 
evident in the case of a rotating valve, 
while It causes loss In the case of a 
reclprocattng valve. The use of the dou- 
ble concentric eleeve-valve is not limited 
to the reciprocating type. 

Fig. 7 shows an engine employing a 
double sleeve valve. In this case the 
sleeves 27 and 28 are driven by bevel 
gears 31 and 32, so as to rotate In op- 
posite directions. We may thus out down 
the speed of our valve travel, and it the 
same time maintain a quick port control. 
The use of multlported sleeves also cuto 
down the speed of travel so that the fric- 
tional loss is correspondingly decreased. 
We may also copy fresn the reciprocating 
valve engine, and place eur rotating 
sleeve ouUlde of the water Jacket. This 
Is shown in Fig, 8, In which the roUry 
sleeve, A, controls the inlet ports, jff4, 
and the exhaust port, B6. 

In giving a summalloa of the advan- 
tagw and dlsadvantagos of the above 
types of valvee, It Is difficult to knew 
Just what llmlUtlons should he given. 
The use of a given type of valve with any 
engine, depends not only upon the de- 
sign of tiiat particular engine, but alao 
upon the character of service demanded 
from the engine. An aeroplane engine 
should differ in design from an automo- 
bile engine of the same sloe- The effi- 
ciency of a valve depends upon ita speed 
of opening and doslng—lta waste of en- 
gine power by friction— and In the case 
of toe reelproeatlitg valve, the hffeot of 
inertia upon the bolanee of the engine. 
The factor of noise in oporotlOn Is also 
to be ooneldered. 

Both nctprocoting and roUtinff vglvaa 
take more power to drive than the wall 
known poppet valve. However, mnootlb- 
ness of action, speed of ptat opsnliw HnA 
closing, and the abtilty to remain in tvne» 
give these valves advaataass over the 
poppet valve. It Is true that teth naiiira- 
oating and rotary valves leqalva mmsjUh 
eratde lubrication, but thla ilNn|i«fMil( :ili 
more ^thaa «y«n»iM hr 'tltaillr 
sfltatener mnair the 'poppet valep,- > , 



How the "volvdeee” gas engine devdoped. 
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tloaAl low tluui E rwlpraoEttos nln. 

To oBnt tUi, faowever, wo Beto Um obll' 

Itf to give the teIvo bettor tuning, and 
E oompleto Ebsonoo of tnoitlo oOocta. lo- 
ortlE Et high epoed CEuaai loao of power. 
End tend! to ceum TibrEtlou through Uek 
of bElEHoe. The letter con, of oouree, be 
oreroome by proper methode of beleno' 
ing. 

The application of reclprooatlng rotary 
TElres, It la thought, will be limited to 
the amali high apeed enginea In the 
caae of the large low apeed englnea, we 
can obtain quick port control by meana 
of the almple poppet valve. In large en- 
glnea alao the vaivea have to be water- 
cooled. In the amaller engtnea, the in- 
ternal aleevea can be made thin enough 
to have no material effect upon the cool- 
ing of the engine. In the caae of large 
englnea, however, the added thlckneaa of 
theae aleevea neceaaary to carry their own 
weight, would doubtteaa give trouble In 
cooling, and the unequal expanalon. 
cauaed by the heating of those large 
valves, might cause them to bind. 

There la no comparison between the ' 
noise of an engine using either reclpro- I 
eating or rotary vaivea and an engine 
having ordinary poppet vaivea The en 
glne using the reciprocating or rotary 
vaivea, when well balanced, runs as 
amoothly and silently as an inclosed 
steam engine of the same else. 

In closing this brief review of the art 
of reclprooatlng and rotary slide valves, 
as applied to the Internal combustion en- 
gines, It might be stated that, while the 
number of types and forms of valves ap- 
pear to be nearly complete, yet their slow 
adoption and EppeEranoe In practical 
usage, show the lack of efficiency and 
completeness In detail, which after all, 
are the essential elements which mark 
the line between success and failure In 
Invention. 

! 

OdditkM ESRcountered in the I 
PBtent Office 

P opular superstition to the contrary. 

the average Inventor la tar from being 
a freak. We may talk as we will about 
the eoeentriclttes of genius, but beyond a 
very small percentage of Instances, gen- 
ius la not eccentric. Eccentric Individ- 
uals are encountered in every line of hu- ' 
man endeavor, and to saddle the term 
bapfaasard upon a man Just because be 
bmipens to be an inventor Is an injustice 
which every fair-minded person must de- 
plore. Sifted down through its various 
applications, the word "eccentric" appears 
to mean just one thing, and that la “in- 
dividuality " 

When It Is remembered that the tele- 
graph WES invented by a man who was 
laughed at and regarded as a harmless 
"freak," and that every Inventor and dis- 
coverer from the time of Ohrlstopher Co- 
lumbus down to date has been encouraimd 
by the sneers and doubts of bis fellows, 
the Inventor who Is pegging along at his 
bench and developing his brain children, 
need have no misgivings because some- I 
one calls him a "freak." f 

Naturally ignorance Is responsible for ^ 
a good deal of so-called eccentricity. 
Man's allotted time on earth Is limited. 
There must be things that he cannot 
know. A man who Is ignorant of court 
procedure and legal forms Is not booted 
at by lawyers; nor do doctors make sar- 
castic remarks about people who have 
not mastered a knowledge of therapeu- 
tics. Because he does not know what you 
knew. Is no Indication that a man does 
not know anything. There la no form 
of endeavor that Is so exacting and re- 
ffulres such concentrated effort as the In- 
veator's. Long hours and waarisome ap 
pHoatton Is the inventor's lot; he tolls 
that the world may be benSlItsd. Like 
Mlaoii. he may literally "enlighten the 
anth" by Ms efforts. 

RSMs the Inventor should be treated 
tbs utmost patlenee and considera- 
tlOBL Thw Patent (MBee dsMs with bun- 
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Trucks Do Not Disturb 
Present Conditions 

T he motor truck does not disturb your 
present business conditions — it is the 
most adaptable £actor in your business. 
Trucks like the White do not even dis- 
turb the team-driver, because owing to the 
simplicity and case of handling, any man 
intelligent enough to be a good team-driver 
will make a successful motor-driver in a 
week, tiainecf by our instructors. White 
Trucks fit into your organization without 
friction— without disturbing any of your 
favorite plans. White Trucks reduce the 
cost of your cartage, or extend the field of 
your operation, or both— because each 
truck replaces two, three or four teams, 
according to its capacity. 

White Trucks 
Superblj^ Built 

T he best materials that science has 
evolved, including the latest improve- 
ments in steel alloys, and the heat-treat- 
ment of them, are used in the White 
Trucks. No foctory in the world is better 
equipped to build than the White, nor has 
a larger experience in manufacturing. Of 
course, all the superb building in the world 
would not produce such a splendid truck 
as the White unless the design were right 
But the White engine is well designed, 
representing the latest thought of the 
world’s foremost designers. Its sim- 
plicity speaks for itself, and as in all me- 
chanics, the simplest is best The long- 
stroke engine secures all the power in the 
gasoline and every White Truck is a silent 
witness to its tremendous power. Whether 
you can use one truck or a dozen, let us 
send you a solution of your problenL 

L«t u* Bind you a catalogue of our trucks with a liet 
of the ownera in your territory, end the testimonials 
of Bome of the largest truck uaera In the world. 





SPOOR FEED 

the se litde lesavoirs 



I The Only SCIENTIFIC P«i Mndn I 

Tlie Spoon Food givoo o uniform flow of ink from dio Iwr. 
tel to the point of tho pon. It prerenU the flood or blot of 
ink couood bjr iho hoot of tho ^ad ospoadiag the air In tho 
baitoL Tho ink dioploeod by espoasion oottlea into the Food 
PocJtota and hi reaofted bock to the renorvoir. Overflow lo 
impoMible totill, them will ohvaye bo the correct aupply of ink 
to feed the point Juot oa fut or oa alow aa yoiir writing 
require*. The perfection of thia eacluaive patent makoa 
Watormao'a Ideal tho anivenolfy uaed writing implement 
of the praaant day. There are other flat feed* but not Spoon 
Feed*. A4for Watermui'nldodliik. ■ 

etiOM THE BEST DEAIERS EVERYWHERE ■ 

L L Watemiaii Co.g 173 Broadway, N. T* ■ 


Does Your Hardware Dealer Sell 
Carborundum Sharpening Stones 

m E»y^|W U n nwahn huthnn dsnl* ibiaiiihaul the imatry twndUi niid nmenieidi Cubenudoa 

flEvnry dwIobgainatolMiidtliwnormtiully, but YOU cui« iRoid to wiiL 

jH i yan io »ny dtopa w (enn bom • nur lo • KTlho- yon oduoDy nwd Gubontodum 

4 And w« wul yon to kovt then NOW. 

from yovr dnbf. U b* bu not tbrnn. mad dnd. Wo wll miiaty you by omO. 
flCarbomndum ■ ^ mm iwwknUo ■bupoiaanaenl mdinnmd. Aibrndnaddiamudhe 


THE CARBORUNDUM CO.. NIAGARA FALLS* N.Y. 


drod* of taTMrtorg owT d«r. vtw mttf Ofltoo Md WlttlHWli dflfllte fh dt 
In from all parts of the globe wUpg ift wseottel M W <0 iHttt; M»l« «r ’ 

gat that proteetlOB for ‘tHetr UiPeiitllwg HhraleUft. iThsM 'p:$ «< 

which Is tho rsfward of tiMfr jMthfhl util eoiirss* to tbs glethtf of the IhtM^ wSo 
arduoDs work, gome of theob ItnrMilofi 11m to flsor atul tcamhltag iMt •Mhigmt 
aie neossaarlly Ignorant Of wbnt to 40. twerot he dWMa «r<Mt hUE^ ^ 'INmN 
They have been oeoepiad to what |s to hiinsetf swrownfl^ Iv eglea 't/Ml Ibtoha 
them something tar more important than the Patent OOto to merair watting to get 
a atudy of the Patent Laws. The Roles Of hold of the IhTneUOtt to It olT to 
Praotlee they hsve probably never heard some smlleni eorgosatton. . He writes 
Of. To them the great thing has been to cryptlo letters to whteh hit refersaess 
perfect the Invention, and let the Patent to hie Invention are vdlled i^Hoosly. 
Office do tho rest. "1 want to know,” wrttag nne ffirnld 

AH sorts and conditions of people turn soul, "whether 1 can have the goto t‘t|ht 
tbelr thoughts towsrd invention. A dls- to my patent,” fearing pmtoigg Uiat the 
oovery which may seem trilling may net Patent Office will want to asaBBto at toget 
the discoverer many dollars and place onehalf owwsrship If tbs Invagtlon toims 
him beyond the reach of want It is no- out to be praettoaL He dOM not know 
torlous that every adult person to New that only oneg In the Mtttury the gx- 
York la writing a play. To test the re> istenoe of the Patent Ogtoe ware the tdaaa 
port, a man askad the eonduotor of a of an Inventor stolen by a H^tent Ofltoei 
Broadway car how his play waa gsttlng employee, and that the employee In onto 
on, and the conductor Instantly repllsd: tlon spent three yeare la the penlteattary 
"I have finished all but the fourth act.” aa a reenlt. This strletsst seerghy prw 
A successful play makes lU author rich valla to the Pataat Ogtoe as to pending 
over night It ‘la the same with a auo- appUeatloos, and not even a man’a broth- 
cesaful Invention, and the question; sr, or his partner In buslneas, much leas 
"How is your Invention coming on?" an outsider, can get Information without 
mlgbt elicit a response like that of the the inventor’s written permlsston. 
street car conductor. The man with the perpetual meUon ma- 

lt would certainly seem from the vaat chine la not so frequent ae of yore, but 
business transacted by tbs United States he orope up now and then. At one time 
Patent Office that the rewards for sue- the Patent Office bad to make It an Iron- 
oeaeful Inventions are peculiarly attract- clad rule not to oonslder applications for 
Ive to mankind. Out of the huge oor- patents on devices of this kind, unless 
respondence which the Patent Office re- accompanied by an operative (I) model 
oelves, a small collection has here been Bach case, however, la a study in itself- 
made of those which may be termed "odd- it eloquently bespeaks months, perhaps 
Itles” In the absence of a more descriptive yeare, a lifetime maybe, of patient toll 
term. Some of these are quoted, not to and worrying over perplexing problems, 
prove that Inventora are as a class en- Bach man la sure he has at last achieved 
titled to the designation of "ecoentrle," perpetual motion. "I know,” writes one 
but to show that genius frequently falls of these, “that countlsaa machines have 
to find time to acquaint itself with some been offered for patent, but mine RBAL.LY 
of the conditions which exist around it IS perpetual motion at last!" He offers 
No outsider ia suppoaed to know by heart to come to Washington and demonstrate 
the ramifications of the Patent Office, and his Invention, but the ogtoe haa to gently. 

It may be said in passing that the clerks but firmly, decline the otter, 
in the Patent Office cheerfully answer ail A Washington patent attorney relates 
letters and do their best to guide the In- an Incident regarding perpetual motion 
qulrlng minds into the neeessary chan- that came to hla knowlsdga. He returned 
nvto. from luncheon one day to find two gen- 

_ Like the country editor who announced tlemen waiting in his office. One of them 
that "It is our position not to publish had a huge roll of blue prlnU, so large 
news from whom we do not hnow who that the attorney bad to Invite them Into 
sent It” and "to insure insertions you an unused room, where the plans could 
must sign your name somewhere In the he spread out more comfortably. The vle- 
enveiope so that we may know who to itor, who was the Inventor, was most 
call upon If they attempt to shoot us,” eloquent He bad, be explained, an la- 
the Patent Office would be glad to have ventlon ot a locomotive which would run 
correspondents sign their names. The In- by compressed air, the compressed air to 
nocent omission of this important detail Im generated Inside the engine Itself, 
sometimes lays the office open to aus- The attorney who ba d listened patlent- 
plclon of neglect. In about a week an ly to tbeSe descrlptlona, gave a quick 
Irate letter ie received and the office has glance at the other visitor, who perpo- 
to grin and bear the abuse. l\> enter into trsted a very decided wink. This was 
a lengthy explanation would only waste sufficient for the attorney, who. after 
time, and time is a precloua commodity some diffioulty, got rid of the oallers, KO 
in the Patent Office. promised to look at the plans again at 

A frequent peat is tbe Individnal who bis lelaure, and gravely aooqpted the fee 
asks for copies of patents, but talU to of twenty-five cents which the "inventor” 
transmit tbe money to pay for them. He handed him. He dared not decline it. aa 
to politely requested to send the amount, he reallaed then that bis visitor was 
and his next letter reads something like mentally unbalanced, and that the n- 
this; "Here to the price of the three pat- liusal ot tbe cola mi gh t bO the signal for 
enta I ordered. Please send the patents, an outburat. 

etc," and tbe office has to dig up the As the "Inventor" had toft his name* 
original totter, which may be already tbe attorney looked up hto files and found 
filed away. In order to find out Juat which that tbe call had been made by appoint- 
patents were wanted. . qaent The man with the perpetual oom- 

Some time ago a hopeful Inventor preaeed-alr engine had written for an ap- 
asked; "Has there ever been any water- potntment, end the attorney scenting a 
gage patented? If so, to it like mins?” client had Invited him to call and bring 
That was ail It never occurred to him hto plana. There had been no intlmatkm 
to describe what hto wster-gage wae libs, to the correspondence that the man's dc- 
In view of tbe fact that tbers art mors tlce was of the character disolossd. Thf 
than five hundred water-gages patentsd attorney had thug, unwlttlaiAF) ooupted a 
up to date, tbe taak of the office can be call from an Inmate of Bt. BUSiAethto, 
readily imagined. Of oouree the man the great aaytom for the lagane atotoh 
may have an entirely new device and one Ves aorneh tbe Anaowrie. luver Into 
which to petentabto. Like the yeung Wgshliigton. 

ledy who refused to tot the telftfaph The repehl to the Chveat tow Itoito 
otorstor read the menage the wanted a great boon to orthegnphy; ^ ytomg 
tranamltted to her aweetheavt he to afraid lady who answwa eerrespoadeato to>iiilto ‘ 
to trust the Patent Office nnd • patent Patent Offioe oonttotofl i Hit to ih 
attorney with the knovtodge to big la- ttotn a hhtotoh ftoian to dUffififfiie 
ventlon. ’ - ifep ctoNRffiWWliMglg 'to 'Itod'' 

Abeototo f r a nkn ea i ^the 'Ptoant' "cavato.** „ 
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iODmnCAMElIC&N 
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speed pictures, snapshots 
on days that, with the ordi- 
nary camera, are too grey foi^ 
any but time exposures, and 
even snap-shots indoors are 
readily within the scope of 
the Speed Kodak. Yet it’s a 
compact, convenient Kodak. 

No. lA SPEED KODAK 

Por 8M X PtetufM. 



EASTMAN KODAK CO.. 

ROCHBSTBR, N. Y.. 


IjE PACE'S^ 

LIQUID 

CLUE/.'^,, 

IO< 




cavettl: carlet; eavat; caveya: 

oavet; cavaat; carit; eklTct; kevata; 
kablat and accadim. Luckily the law no 
lonser permtta appltoanta to file caTeata, 
or It ia (eared the Mat would have been 
greatly awollan 

an aatonlabing announoement waa re- 
cently received, which read: “There ia 
a man in my town who haa invented a 
medicine that will cure an ailment (or 
which there ia great demand." Another 
correapondent la atill more vague. He 
wrltea; 

“If not atkina too much, would jou kliidlji 
•apply m« with Infonaatian concerning pateatu 
I would like to takii ont a patent on a macMnc 
and would al«o like to find ont if wtmeane elae 
baa a oatrut on It " 

The atatement of what aort of a ma- 
chine he had Invented did not seem 
neceaaary to thla individual Of courae 
the Patent Office told him how to go 
about getting the Information he wanted, 
but the office doea not make eoarchea 
through the granted patenta on behalf of 
Inventors. Thla work abould be intrust- 
ed to an authorized attorney. It la obvl- 
oua that If the office once atarted to do 
this, it would speedily be swamped, in- 
undated and engulfed by requests, and 
the clerical force would soon be doing 
nothing elie except make preliminary 
searches 

It la by no means unusual to receive 
a request for a "list of all patents grant- 
ed," nor is it Infrequent that some in- 
dividual wants actual copies of all the 
patents granted. No doubt the latter re- 
quest could be compiled with, if the ap- 
plicant were prepared to pay for them ai 
the regular rate, but as nearly one mil- 
lion patents have been issued by the 
United States, he would probably balk at 
paying the neceaaary fifty thousand dol- 
lars, sven if Uncle Sam would undertake 
the carriage postage free. 

During the past year a letter was re- 
ceived from a man who had Invented a 
wrestling method The half-Nelson, the 
strangle, and the cross-buttock were all 
obsolete, and he wanted to have bis new 
method patented, he said. 

“I luppoKc you read tbo account! of JegrleM 
and Johnwin," he wrote "One part of the 
trick le that there la feltr hold, in wreatllog 
One conteatant dues not attempt to bold on 
other at different twlala and at curtain poel- 
tiona, the man not holding can't be thruwti 
The wrenlling trick 1 have would require pic- 

matlcal ayateiu Had luff employed niy 
method*. Johnnun'e urma would Lh‘ in aplint. " 

Alas! this Information came too late. 

One Inventor writes that be offered 
Brasil a forty per cent better navy than 
It now haa, but does not state why Brazil 
refused the offer. Another tells the Com- 
missioner of Hstents to fortify the 
Panama Canal as much as be can. Still 
another avers that bis Invention (be 
does not state what it Is) cannot be 
manufactured In the North “because 
black Jack and cotton wood is the best to 
use.” He evidently haa no faith in the 
(aollttles for transporting lumber. The 
discoverer of a recipe (or making pump- , 
kin wine, clalma that “it Is better than I 
ustiff grapes.” This statement might 
PSMS for what It ia worth, or at leaat as 
a matter of personal taste, had not the 
inventor made the additional claim that 
"pumpkin wine is a tape-worm cure, be- 
aldes." 

The story of the hoax psrpetrated by 
the mechanic who sent hla green appren- 
tice to borrow a left-hand monkey wrench < 
won evidently not familiar to the would- 
be Inventor who recited with great elab- 
oration of detail that he had devised a 
"left-handed wheel-barrow" and wanted It 
ntsated. right away. 

The Inventor of a turhliMi type of en- 
glM la all condeecenslon when be re- . 
atnika aw jMsaonf: "I am perfiaot^ aware 
them are eome fast 'freak’ beata ob pa- 
par. Soma of mine went a Mtt|a further 
IIUM- SapW" "Could heat," Inqulrea one 
laCUr avttar. "be uaed aa Itgbt, held aua- 
MilgS. M tn phoaphoma «r nadtumf I 
tvttm »• than gMumtaeUira ou? 
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of 

lit. Initial non- 
agenrv lavtngi, gtcstly 
■ educing your hrst 
year*! premium, 

2iid. Guaranlttd 
annual dividends there- 
after of I 


reducing tubteguen! 
yearn* premiums. 

Ird. The uiual ton- 
tingent dtvidendi re- 
ducing each year's pre- 


Postal Life Insurance Company 

The Only Non-Agency Company in America 

INSURANCE IN FORCE MORE THAN $55,000,000 


Ecoaomy of the Postal Method 

Economy, not cheapness, is the Com- 
pany’s watchword, and it lives up to 
all it claims. 

The public has so often found that a 
claim IS not realized in fact, that we 
are often met with the qncrj' ; 

"Do 1 understand that the POSTAL 
LIFE actually saves to me the usual 
commissions paid to agents of other 
companies ” We are constantly reply- 
ing that such understanding is correct: 
the POSTAL does this very thing ; the 
Company saves the first year's com- 
mission to the agent and his renewal 
commission in subsequent years, credits 
it at once, and pays it whenever the 
policyholder wants it. 

Moderate Advertiniif Cost 

■ 'How ts the Company able to do this 
tn view of its large advertising ex- 
pense f" The reply is that the ad- 
vertising expense of the Company ia 
not so large. It is not, as you will 
find upon examining the statements 
of other companies, even equal to what 
is spent by those companies simply to 
help the agent in his campaign for new 
business and to keep the company 
favorably before the public We shall 
not spend this year in our magazine 
announcements, a sum that will require 
more than |i.oo out of each policy- 
holder’s premium, which is certainly 
not excessive. It costs very little, com- 
paratively 8i>caking, to get Into touch 
with quite a large number of people 
interested in life-insurance. 

"Do io many actually answer your 
advertisements f" They not only do 
so, but are most sincere, earnest and 
intelligent. A single advertisement 
occupying the usual magazine - page 
has Wought the Company more than 
five hundred inquiries. 

Makiag Life Insnruce “An Opea Book” 

What pleases the inquirer is that 
the POSTAL explains everything 
thoroughly in official correspondence, 
giving him personal particulars regard- 
ing policy -forms and figuring out the 
actual cost in his case. 

The POSTAL has thus won for itself 
a high-grade constituency which is 
growing and will continue to grow as 
time goes on. It has policyholders in 
every State besides many Americans 
residing abroad ; including those re- 
insured it already has more than twenty- 
five thousand policyholders throughout 
the United States and Canada. 

Fill InformatioB Prompdj SnppIMi 

A brief letter giving the date of birth 
and occiffibation brings from the Secre- 
tary ’8 omce the particulars oue requires. 


Singular as it may seem, there is no 
life-inaurance company in this country, 
outside the POSTAL LI FH, where one 
can secure a policy, even though he go 
personally to an office of the company, 
and not have a portion of his premium 
paid out as an agent’s commission by 
that company 

The POSTAL LIFE invites an in- 
tending insurer to come to its Home 
Office, in person or by correspondence, 
and thereby save the heavy tax upon 
his premiums from agent’s commis- 
sions. Tlius one seeking a whole-life 
policy for $10,000, calling for a pre- 
mium of $400.00, saves to himself in 
the POSTAL the first year $140.00, the 
second year $38.00, the thiikl and subse- 
quent ytAVi $38.00. 

Savings at Once Available 

These savings are not deferred, but 
are immediately credited ; they may be 
converted at once into paid-up insur- 
ance each year, or may be withdrawn by 
the policyholder. This represents the 
striking, concrete ECONOMY of the 
POSTAL and distinguishes it from all 
other companies. 

Standard Policies, Rates and Reserves 

Its policies are the standard policies 
of the State of New York. 

Its premiums are the standard rates 
of legal-reserve companies 

Its policy- reserve is maintained at 
more than $10,000,000, in accordance 
with the high standard of the State of 
New York. 

In these important respects tho Com- 

S is in no way different from other 
•class, standard companies ; the 
non-employment of agents with the 
resulting savings to policyholders ia the 
departure inaugurate by the POSTAL 
LIFE. 




President. 

Postal Life Building, 

Liberty St. (Cor. Nassau), New York. 
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Safety” fountpen 

Mjr be carried m eny position wiiiioiil (ear of letkut. The laCsIr cap keeps 
j. the ink ready at all tunes lot use. It is the one periect pen. 

ST All aTAuoesss jej> exweuaa. 

MABIK TODO A CO.. 17 MnU-n Urn. N. Y. f, 
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Tlie AiyBcations of Vanadhmi SteA 

E very d^y vanadium Sterl finds a new use. Every day ordin^ Reel exhlbitt 
its un fitness for the bifti urirent requirements of modern machine conttnictior. 
Vanadium revolutionized the physical properties of Reel — made it poidble to 
build a Btron|;er locomotive without increasing its weight— made it pouible to get 
twice as much production out of a steel roll without increasing the coM of the roll. 
Vanadium Steel is not only stronger and tougher than ordinary Reel, but livct 
longer, resists the infiurnces that age and deRrny ordinary steel, works better, 
truer and more uniformly than plain steel and costs less for the service given. 

One type of Vanadium Steel will not do everything— many types are roue— n type 
for every possible purpose where good steel is necessary. Buy Vanadium Steel 
from stock or specify it in formngs, gears, castings, springs, wire boiler tubes— 
or any piW where ordinaty Reel fails. 

Specify distinctly, Vamdium Stfel made from '^Ame^van" FerroVanadiwmi 
huv only from reputable makers, as the excellent qualities of Vanadium Steeli 
have tempted unsirupiilous dealers to use tlie name Vanadium for ordinary gtadei. 
Witkfor'Aimrkm Vanadium F»m." oat maiMuiutkUit llmikd lo faeb ankt. 

AMERICAN VANADIUM CO., Mm>. Oru 

laitrsi Xfantt/aelutns a/ VAe/AT)/UM At.COl'i. in tha World 
ENTIRIi I'RODUCT SOLD BY THK VANADIUM SALES CO. Or AMBEICA 

831 PRICK BUILDING PITTSBURGH. PENNA, 


THE NEWTONE 

Tht mile-away Electric 

MOTOR WARNING SIGNAL 



Price Complete $20.00 


The Newlane producM a deep, penetraliiiff, clav, powerfol yet plmafa« 
aound— diminaiinij all the imdesusble isRura often expeneoced in otiiR hanil of in class. 

Tba Nawtono wsriu the pedestrian without frightenibg with hs elan, lidi, — 
note ihR can be heard s mile awsy. 

Tho Nmotano U mcogmxad om tha moat pouarM and pUatbv Motao 
Wmmbtg Signal of ita elaaa, using only one-third of the cumnl of My atbar 
hare, due to its seMiili&: eonsiniction. It is the best idling device on the mai^ 

if year dMkrdoM oet have The Newteae TAKE NO SUBSTITUTE, hak 
let neaeMi yew eMe* approval. U you do not couederitiaperies toany oiIwImib 
of hs date araiiey wiO bo itfuaded upon request. 


Automobile SiqpfJy Manuf actuprnig C*"*p* -y 
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own cltmBt*. The thmc ’MBIM IRo Mf ^bb tlMi 

to oomptete,” B oooduBW. |kBt bbrubI ■- J ! L.. . 

diBputod. WBllB nBPRR^ B* 

"An Blmhlp propelled by th* Mcpioitoa «a&vtBe iBttBW fcB 

i of fUnt flrecmokere" li the taaoy of tme Intareattiif lo w»BtB,<A. ld«ef 

inventor. TWe mny be termed » eilcltt wbWt waa wBttten iT R 
modldeetion of the interael eoadNUtlOB ee « Joke on ORd Of ^ It 

engine, but the meaba of loeottotton tlnia appeeta thfll thM RMmH^ W li W^nt a 4e- 
dewrtbed would form ralber e watghtr votad Ua tl^ iRfdakr *» <ke leafc of 

cargo. eeBNliku; Md UkB IBBBr wftO l^limd e 

A mlennderetendlng with regeid to the gr^ deni at time ataanc ^ irawila of 
cltetlott of raterencee la evidently the graptad PRtadtC ifkaiM^ 
cauBe of the following outburat: aho^ tb ktah 

Bion thnt'feai.kiaS afian 'gfgiMjmmB' m'mii 
“Pleaee tell why 1 bate paid la fell up lo , ^ a^ be itoft'^aee'ri' wiii 'Mena 

the grant of patent and then your eMtaiaor .. . n 

tella my attorney that my InvmtliM la forty Invontlona '0®^ htlw^ abyUk^^ BBtipad 
yearn old or dead r Boch may ■» with tbe new tO fetn. 

Duteh. but It don't go with the irtah." ^ patent Kttomay fafamd to tank tt 

The OPlctol Patent Office Oaaette, that into hli fiaad to taat ^ TBOplteotlan. pf 
highly dlgnlfled publteetlon which oon- thia lAuonto gantekatii Aailfteliilly Jw 
Ulna a deaoripthm of every peUnt grant- prapiMreS * ifi^ teto fliaBi te ^ ink 

ed. cornea In for e UUIe "roaat" oeoa- had Jt aitel';llAn^ on 

Bionelly. The Ilbrertea of a pubUo Ubrery hla emaclafa^ deak. Tka, Itetor waa 
somewhere in the Vest recently wratat Ureotod to the «rm and ftanaaHad to aet 
“Pleaee stop sending ue the Patent Office that the writer had alWayi haed a 
Oaaette. As only one man in the town student of lahgueges, and la toe pwrattU 
ever read it, end he has committed aul- of ettch atitdlea be had diaeovarad that 
clde, we have no further uee for It.” Not- there waa a mechentoal relation betwaaa 
witheUndlng this unfortunate teteilty. the different tongues, Vraaeli, Oennaii. 
the Oaaette continuea to dourlah. Bngllah, SpimlBh. etc. la developing this 

Odd letters are not alwaye emualag. dleoovery, the writer went on to any, he 
There are some that are pathetic like the believed that he had Invented a maohlne 
one received from a poor man who by means of which ono language oould be 
claimed that he had perfected an tan- meohanicany translated Into another, 
provement in grain sepamtora. "Hereto- He pnu>oeed, by meeas of elldee or disks 
fore," he explained, “Inventors have placed in the machine, to translate 
sought to separate the grain from the French into Bnglleh, German into 
straw. By my Invention, I seek to Mp- French, and so on, according to the pool- 
arate the straw from the grain," and he tlon of the elide In the maohtne. For 
went on to state that be had kept hla instance, one side of a elide being upper- 
family in poverty while developing this most would translate French into Bug- 
some what extraordinary conception lish; reverie the elide and the Bngligh 
The rellglouB element, too, enters in the would be translated into French. The 
Patent Ofllce eorreapondenee. There te "Inventor" desired to be informed wbetb- 
one persistent person who does not heed er the idea was new, §0 naked advlee 
the admonltione of the oflloe and its ex- on having It patented.;., 
planatlons as to bow to prepare and file The man wall veraitf ' t$a Marching 

his application properly, but who makes of patent reoorda reM tna laltor through 
on an average of once every two weeks very carefully, toratjfl.to partner, and 
I an appHoation written Informally on a said: "Here’s som^taur The 

piece of fool’s cap. and begins: “I, — “ trouble Is It is not new; J remanmr hav- 

at most humbly pray tor protec- ingeeen something like It tieftM.** 

tlon of the following inventions, and I To return to the realm of absurd reall- 
most solemnly ewear, and this in the ties. It may be well to conclude this brief 
name ot Ood the Father, Ood the Son, redtatioo of Patent Oflee oddities with 
and Ood the Holy Ghost, that I am their the following story; 
sole Inventor and Influenced by no one." A be-wbiskered individual wandered 
Another devout inventor writes: "kly into the Commlneloner’e office one day 
help comes from the Lord. He has given and inquired It that was the place where 
me this talent, and I want to make good patents were given ont. 
youoe of It and not keep It bid and burled “Thie Is the Patent Offioe," rspUed the 
In my mind. You know the Lord gave clerk iddremed. "What can we da tor 
some talents to some people. Tbe one you, eirT" 

that burled hla he took from him and "Well," explained the visitor, "I’m a 
gave to the one that had toe most, so I etra nfi jt . in WaahlngtoB. Juat PBgela’ 
want to multiply mine.” throu^ and I thought I’d stop dff and 

A novel argument was reoently ad- get one' at tkem pntovta, U you'll hB bo 
vanced by an Inventor In behalf of hie kind os to give me one.** ' ’ 
dlBlncllnatlon to Uke toe nooeaeary oath, SupprcMliig hie ineltaatton to'?a^e, 
required by tbe Patent Ofliee, to show the clerk aaked: "What Is your taven- 
that he was the original Inventor of toe tlon, slrr 

device for which he applied for patent. "CHi, I haven’t Invented anything, ytt," 
He had no objection to declaring himself returned the caller, etroklag hla luxurl- 
the first Inventor to tbe best of bis ous beard aiedltaUvely, "hut 1 thought It 
knowledge and belief, but being opposed might bo huM^ to have a patmtt ready 
to the form of oath^ which requires toe In eaM 1 did Invant aonathlag aaae 
deponent to ewear and subecrlbe before time." 

a notary, be quoted toe Bible ae ble an- ^ , ^ 

thority. wolis fl>r mmmm 

Matthew V. 34 la hU oltotlon. "Baniar The Air PMpalhir gn OM Bavte— 
not nt all," and also venw 17 of the aaitte The automohUe with a propeller similar 
chapter, which reads: "But let your to that el a flying aaektee tortven by the 
oommnnioaUons be Tea, Tea, or Nay, automobile eaflne egtd ffitetatthg in the 
Nay; for whataocver Is more than thcM the automOMle finds Its 

oometh of evil.’’ prototype in two uplred pateHta, om. la- 

As a cllnchsr to this arfuataat agafnat Augnat ISad, un. for a heat de- 
the Patent Office oato^ toe luveRtor In •tgaed to be propelled In the tiater by aa 
question contends that “a righteous per- air propeller driven br tta eagiiie,. and 
son will not intentlonalty tell a Ue under toe otoer taraad July ISto. lUjl, pde’ M 
any oireumataiMea; yoM may awem a liar antomoMle «koBe aagtaa Btey W thteasd 
forty Umee, and It weUM net make Um to drive eltoar at two ate gflga^^ and 
toll toe truth. Ton oen’t make a Uar •( toe lattte B»Mag tk* aatoWl* in’ 
toll toe truth, neUbar aaa you malm a nwrd and 
ohrtsttan tou a Ija. Am I not rigktt"' . MaMhffi 'Btesuto '''ter ' 

The Writer W, 'tetorikad that kte .aaaSgs 
eerupiee agatnat swamtec warn taapaated iiT. Jg,. no.' Aii|gikin«# Vti' 'igimilSiri; 
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i, Brt., 

Tf^pcwifter 



T l^ mMon bm in • Miiet of Un< 
beniiiic«,actiiigaU die way from 
^ kn^atroke to printea line. 
At dM 9«ndMt tap of dro key. die^ 
ka!y4«v«r drape, the typebar epringa 
to dto pnndng point the canine 
advapcM • e^ a iMll-bearing 
epaiation at minimum ouday or 
enMgy. TheCapttal SUftiabatt>lMar- 
ing, too— far lifter than aM^ttadker. 
AadI dMM WtbMrfaiM bang pfMlicmtly 
Me tawl wi, ate oiip«d>U «t doMr adjuanimt. 
w pennaiimt, bacaoM wkkout Metiaii 

talTS^ a wJS^h ''l |S yaa!**S5!iS 

fiMndta ht all lafgt cMkt 
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the ataTM, for making the hoopa, for 
itaaplng the heads, for aBaemhllng the 
parta, and for flniahlug the barrels. In 
a new machine for presaing the hoom 
round casks by hydraulic pressure, mag- 
netlied rings hold the hoops clear until 
the casks are raised to the exact posi- 
tion to receive the hoops. Another In- 
genious machine automatleally chamfers 
' the ends of the staves, cuts the grooves 

Hdesi for the heads, saws them to an equal 

— length, runs them through a printing 

machine. If they are to receive numbers, 
names or devices, and finally sends them 
through a drying oven 

Safety Oevicea on Railroads.— As In- 
teresting to railroads and common car- 
riers generally, we note an order of the 
Interstate Commerce Commission of 
March 13th, 1911, extending the period 
within which the requirements of the 
act to supplement an act to promote the 
safety of employees and travelers, etc., 
■hall be made effective Thua the order 
extends the time governing the certain 
siKtclfled changes in freight train cars 
for five years from July lat. 1911; for 
the changes In passenger train cars for 
three years from July let, 1911; for the 
un- I changes in awitcblng locomotives for one 
from •full' fat- IBll. *ud for the 

line, chafiges in locomotives other than 
r. the switching locomotives for two years from 
tiagg*' July Ist, 1911, the order Including cer- 
linge tain modifications In the extensions re- 
aring lative to repairs or rebuilding of the 
f or cars as more definitely set out In the 
beer- order In question 

The Sdentiflc American in the Patent 
OMee.— A principal examiner of the 
Patent Offloa, speaking In appreciation 
of the dearrlptlona and Illustrations of 

« novel mechanical devices In the Scien- 
Tivio Amebican, referred especially to 
their value to the Patent OIBco ex- 
, aminers as citations against applications 
^ for patents. He suggests the advlsa- 
* blllty of classifying clippings from the 
publication, which could be done to ad- 

vantage In the classiflcatton division, and 

distributing the classified clippings to 
the appropriate examining divisions 
An attorney representing a well known 
aviator before the Patent Ofllee, also In 
discussing the same subject, spoke of the 
Importance of some citations made by 
the Patent Office of SciKisTtno Aueucau 
I llustrations in tlie field of aviation. 

CommiMioner Bntterworth’s Wit- 
Ben Butterworth In his service in Con 

n gross and as Commissioner of Patents, 
woa noted for a remarkably ready wit 
^ He was once opposed In a suit by an 

Mhmix gttorney, Tom Wood, and considerable 

bad feeling had developed between coun- 
f?**’ sel. His client tells that on one occar 
sion when In conference with Mr. But- 
terworth, they heard Wood was dead, 

and Immediately Mr. Butterworth said 

FOB "I would suggest an epitaph for him 
and It would read like this; 

' "Here lies the body of Tom Wood, 

One wood within another. _ 

The outer wood we know Is good, j- 
But are doubtful of the other " 

A Btt of Patent OIBoe History .-Prior 
to the Patent Office fire In 1877, which 
burned a large portion of the models 
then filed and destroyed the integrity 1 
of the collection. It was the custom of 
attorneys to make examinations of the 
models to determine the novelty of In- 
ventions submitted to them The draw- 
ings were not then available to the pub- 
lic as now. On one occasion an attorney 
accompanied by the inventor found a | 
model which fully met the Inventor’s i 
Idea. After this was determined and <- 
they bad left the model case, the In- 
ventor who had lagged behind said to j 
the attorney, "Well, they will bever find 
tbbt any more;" and when uked wbat ] 
be bad dene, said, "I threw It on top of ■ 
tbs oaae' where they will never get it" : 
Of eouree that made no difference, as 
^le pittat Office examiner nm^e big ex- 
alltad^tai In the complete get of Mw 
ilt^ l^mHad lor guoh pvrptae. 


The United States 
T Tire Company 

I has inauguratad a 

Service Bureau 


for the lisors of its tires— 


CoBtueBtbl 

GftJ 


Hartford 

Morfu & Wright 


n sncccort^lntauiu jhis Bureau wiU supply lu.itorists with 

Rtqalrti Alt Pm. most Authoritative iuioniialirin i>l>- 

i)4lu tire* . so lbs. tainahle concerning the best known 

t In tires . Mltw ..... 

■■■ sM in. tires toiim methods of increasing tire mileage and 

mam « in. tires . so lbs. , . ,r . 

Hffij In. tires . soiim aecreosing tire irouo/e and eost. 

HwB S in. tiros . 100 lb. ", 

Ham sHlu. tires . iioiiw I he tire inanutaeturcr knows — just as 

Hfl S/w£' dealers and garage men know— that 

where proper care is exercised in 
the of tires there is a surprising 
m the amount of the 
The United Stales Tire Company 
to it that this lack of care is not due to 
lack of information. 

Asthefirst step m the service which the Bureau 
will render its memberh, it has prepared and is 
ready to d is tri hii te t h c most ex Imusti vc treatise 
on the care oftires that has ever l>een published. 
The practical, non-techn leal information eon- 
tamed In this book, together with the supple- 
mentary uata that will he sent out by the Bureau from time to time, will, 
In hundreds of cases, result in an actual saving pf one-third in tire expense. 

THIS SERVICE WILL BE UNIQUE 
IN THE HISTORY OF MOTOR TIRES 

and it is fitting that it should be inaugurated by a tire company thatis un- 
questionably in a liettcrposition today through Its five immense faetories, 
its five laboratories and its exceptional equipment — to furnish the motor- 
ist extra serviceable tires, than is any other tire manufacturer in the world. 

UNTTEO states tires are today AMERICA’S FKEDOMtNANT TIRES 
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Mr. AutomobilUt : 

Hwrt it the Tire Gauge foa have been 
looking fori 

The Edebnann Tire Gauge will tave 
you $100,00 a year on your Tire BilU. 

TUinao* w<Blogiwil*lk*or««imta >o«r KrewAila yftu are awnm 
k will III am a afca po "» V ■*" caa raaala aWanliad to pomp whan m 
OM. CaaaiiMia »Hp« oaar tira Tatoaa. 

Cam Tmalaad mhmImHtI r aeearata mat rsUaUi. Lat aa Mad poa ooa 

k M U oU tb« paaca aad wa wID rafaad tbt> maawt. 

TVEddgj^iw E. EDELMANN & COMPANY 

Priaa, .TTffiS.SO 4S W. KINZIE STT.. CHICAGO 
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Low Prices to Kill the Boat Trust! 





*** DWnSMVaOAT cd£^MT, {ttxTStsn 


, rrtMi wiu kill Ik. 1W. w. Alp 

IT^ f&ntMrTiSliVWr m« 




All Recent 

Typewriter Progress Is 
Remington Progress 



Remlngton-Wahl 
Adding and Subtracting Typewriter 

Visible Writing and Adding 


The first 
column selector. 

The first 
bunt4n decimal 
tabulator. 

The first 
key-set tabu- 
lator. 

The first 
adding and sub- 
tracting^type- 
writer.' 

All ' these are 
recent develop- 
ments of the 


REMIJ^QTON 

Remington Typewriter Company 

(Incorporated) 

New York and Everywhere 



SHARP 


AN unclean, duity, doordef' 
iy condilioa under living 
roome » a menace to health. 
Fine, floating dint from auch a 
ceflar cauiet unneceMary houm- 
work. 

9 Avoid the “hud part of 
tending the fnnMce." Make 
fine duit, odon and diaeaae 
gernu go up the chimney where 
they belong. 


Rotary Aah 
Receiving System 


Do away with boxea and bu- 
rel*. All watte material not 
easily burned is held with the 
uhes in strong galvanized-iroo 
cant, contained in a fireproof 
vault. Cans revolve easily at 
filled. Ashes (all naturally away 
(rom grates. Saves grates, im- 
proves draft and holds accumu- 
lates of several weeks. Use 
one can for gubage. 

Approved by Heakb Officen, Phyekiuit, Arcbitecle aad pealen 

&ves the labctf and drudgery f disposing of ashes and garbage. Can euily be 
iifled out, carried away and replaced by a man once a week or once n moodu 




Q Your rkaUr can iimall eaiily before he edt us the fu 
and anyoM cut rJia a pit tnd awke Ike iaudlalM v 
hmwce or heater u dready in MaMM. Be «ire that ranr 
Arclmeet tpecifiei the SHARP Rotaiy Ash RaneMai Sy». 

Your dader may not know abaet this iww danss yal. 
Send ua hu Datte* 

H'rtU lo.Jau /or /.ee catalog. CormgaadtatM cM 
ArchllccU anJ ttacim tJMkd. 

THE W. M. SHARP €a 


Aeropiaiia 
(OonMmwiI /nm pOfa Mr) 
propeller will be about to 6 leet, while 
on * mnehlne like the WrlgMa’, the thVO* 
lutlcoa of the propeller would be Meat 
and the pitch about 11 feet. Now 
the friction and head realatance of the 
propeller bladea pamlng through the alrj 
vary approximately aa the square of the] 
velocity. If the two propellera each had 
a diameter of 8 feet the mean velocity 
of the bladea of the small pitch propeller 
through the air would be about 2.8 Umea 
as great as that of the krge pitch pro-j 
peller, and the lose of power resulting | 
from friction and head resisianoe would 
be about eight times aa great 

For this reason It te desirable to make 
the pitch large and keep down the revo- 
lutions as compared with the epeed. 
the other band, if the pitch Is made ton 
large the air Is pushed around sidewlee 
instead of being pushed to the rear, and 
as such motion of tha air does not pro- 
duce thrust excessive power Is lost in 
that manner. With air propellers, as with 
marine propellers. It has been found that 
the best pitch le from 1.2 to 1.6 times 
the diameter. 

There le also a practical disadvantage! 
In making the pitch large, and this Is 
that the starting thrust, before the aero- 
plane has got up to speed, is considerably 
less than with liner pitch pronellers. Cu- 
riously enough, some experimenters and 
also^makers of propellers conclude that 
because a stationary test of a propeller 
gives a large thrust per horae-power, the 
propeller is necessarily effloient when 
moving through the air. The exact con- 
trorp it apt to be true. In the stationary 
propeller acts as a fan, and the 
more air It pushes to the rear the greater 
the thrust. When it is on an aeroplane 
moving through the air ths conditions 
reversed, and what is wanted is a 
propeller to push the aeroplane ahead 
and not a fan to push the air to the rear. 
In other words, a good fan is not likely 
to be a good propeller. 

Material and Humber of Blodes.— With 
tew exceptions aeroplane propellers are 
now made of wood, and usually with two 
blades only. On account of Its lightness, 
ample strength, and ease of cutting to 
shape, wood Is much more convenient 
material than metal. The use of wood 
bae no doubt contributed largely to the 
almost universal use of but two blades, 
as they can be cut from a straight piece 
without Introducing joints at the bub, as 
is necessary when more than two blades 
are used. 

At first thought It might appear that 
If three or four blades are used BO or 
100 per cent more thrust would be ob- 
tained. In fact, In a recent annual pub- 
lication dealing with aeronautics there Is 
an article arguing that aix blades and 
possibly more are best Possibly this Ides 
Is due to considering that an air pro- 
jpeller Is only a windmill reverted. In 
the absence of reliable data on the aubjeot 
It is probably safe to aseume that In 
this respect the facts are likely to be 
the same at found for marine propellers 
With them It has been found that for 
efficiency the fewer the bladea the better, 
and that two blades are best. It has also 
been found that for Identical propellers, 
except that one bsd two bladee snd the 
other three, the Incresaad thrust for the 
Utter, when running st the same sOMd 
through the water, and with the same 
number of revolutlcni, was about 28 per 
cent only, while the Increase In power re- 
quired was about 28 per cent 

The reaaon why three or fOnr bladee 
are usually uaed for raartoe propellers la 
because they are usually restated In 
diameter by the dep^ of water over the 
tips and the tise of Ihe voasol, and It is 
neceuary to havo moro than two Uadas 
In order to get tit* dsglrsd Orost An- 
other reason Is that two Uades are likely 
to produce more vlbraUoa. 

With the aeroplane tAe restrlotloae ae. 

' else are not so tnnt, and vthration due 
to motor or prop^leiu deea not yet seen’ 
to havo caused any okwtliSMita bicoai*, 
stands' 

|90iat and ter “ ' ‘ " 
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RoIm Gevcmiiif tte OiMapetitiop 
for the $15,000 myiug >!«• 
diine Prise Offned hr 
Mr. Edwin Gondd 

1. A prize ot $16,000 hot been oCCered 
by Mr. Bdvln Ckiuld for the most per- 
fect and practicable heavler>tlian-alr fly* 
ing maoblne, designed sod demonstrated 
In this country, and equipped with twoj 
or more complete power plants (aerate 
motors and propellers), so connected that{ 
any power plant, may be operated inde- 1 
pendently, or that they may be used to- 
gether. 

CONDITIONS OF ENTRY. 

2. Competitors for the prize must file 
with the Contest Committee complete 
drawings and speclflcatlons ot their mar 
chines, in which the arrangement ot the 
engines and pngiellers Is clearly shown, 
with the mechanism for throwing Into or 
out of gear one or all ot the, engines and 
I propellers. Such entry should be ad- 
dressed to the Conteati Committee ot the| 
GntiU).8oiiiirTnric AnmcAif Prise, 361 
Broadway, New York city. Each con- 
testant, in formally entering his machine, j 
must specify Ita typo (monoplane, bi- 
plane, helicopter, etc.), give Ita principal 
dimenaloDfl. the number and sizes of Its 
motors and propellers, its horse-power, 
fuel-carrying capacity, and the nature of j 
jits steering and controlling devices. 

3. Entries must bo received at the of- 
fice of the SciENTirrc Ami»ica.n on or be- 
fore June 1st, 1911. Contests will Uke 
place July 4th, 1911, and following days. 
At least two machines must be entered In 
the contest or the prise will not be| 
awarded. 

CONTEST COMMITTEE. 

4. The committee will conalat of a 
ripresentatilve of the SciKifTino Axaaii- 
CAjf, a representative of the Aero Club of 
America, and the representative of aome 
technical institute This committee shall 
pass upon the practicability and ef- 
ficiency of all the machines entered In 
competition, and they shall also act as 
Judges In determining which machine has 
made the best flights and complied with 
the tesla upon which the winning of the I 
prize Is conditional. The decision of 
tttis committee shall be final. 

CONDITIONS OF THE TEST. 

6. Before making a flight each con>| 
teatant or hlz agent must prove to 
aattafacUon of the Contest (k>mmtttee{ 
that he is able to drive each engine and 
propeller Independently of the other or 
others, and that he Is able to couple up| 
all engines and propellers and drive 
them In unison. No machine will be al- 
lowed to compete unless It can fulfill I 
these requirements to the satisfaction of 
the Contest Committee. The prize shall I 
not be awarded unless the competitor can 
demonstrate that he Is able to drive bis 
machine In a continuous flight, over a 
designated course; and for a period of 
at least one hour ho roust run with one 
of his power plants disconnected; also he 
roust drive bis engines during said flight 
alternately and together Recording 
tachometers attached to •the motors can 
probably bo used to prove such perform- 

In the Judging of the pertormancea of I 
the various machines, the questlona of I 
stability, ease of control, and safety will 
also be taken Into conaldnration by the 
judges. The machine best fulfilling these 
conditloDB shall be awarded the prize. 

All heavler-than-alr machines 
any type whatever — aeroplanes, heli- 
copters, ornlthoptors, etc. — shall bo en- 
titled to compete for the prize, but all 
machines carrying a balloon or gaMoh- 
talnlag envelope for purpoaes of support 
are excluded from the competition. 

7. The fllghu will be made under 
raaaonable conditions of weather. The 
Judgea will, at their discretion, order the 
fllgfau to begin at any time they may see 
lit, provided they consider the weather 
coadlttons sufflclently favorable. 

No entry fee will bft charged, bnt 

I the contestant muet pay for the trans- 
poptatton of his machine to and from the 
aid of trial. 

3. The ‘place of holding the trial shall 
be fletermlned by the Contest Obmmlttee, 
iltd the looBtlOQ of sneb plica of trial 
iNU fo MUMUBoed on or ibout Juaa lit, 
im. 



Yon cannot know all there Is to know about 
the electric vehicle without knowing 

The Edison 
Storage Battery 


battery that has revolutionized the 
electric vehicle Indnstry* giving double the 
mllenge on a single charge. 


.diion Stonge , 

electric vehicle m today an abaolulely 
practical car that will go anywhere that a 
gasoline car will go. 

TTiree of the most prominrnt manu- 
facturers of electric vehicles — the makers 
of the Detroit, the-Bailey and the Wav- 
erly— ate altaady equipping their products 


with Edison Storage Batteries. All of 
these cars, equipped with the Edison, 
have made runs of from lOU to 200 miles 
on a charge. Two have rlliiilvcil Mount 
Washington. 

Write us today for <li tadnl iiiformatioii 
on rite remarkaitle work of the Edison 
Storage Battery in this field. 

I LakcaMc Avc,. Onum*, N. J. 




AWEL SECURED 
INVESTMENT 

WEfTINQ OVER kK* 

Tjnit iiir>rt|;u^ bonds in ISOO and 
f 1 , 0(iu dciioiiuiiationi secured by asseu 
ot (ivcrfiva tiinM the amount of tiie 
nsiic The Cnm^iiy's net earninfp 
show a large margin over both pnnei- 
l>al and interest requirements. Th* 
atocUiokUn hmvm an actual <o»A 
iavaalmant baUad Utd UwSa *t 
orU |3,0CKI|00a, in' taora UuU )#« 
and a half UnaM Iha lotal Isoad is* 
fu« Di^ 91«200i000i The mortgafre 
contains ait ample sinking iund pro- 
vision. During the month of h'ebru- 
hryi tlie first month itfter tliesd bdnits 
were iHsuedi the Sinkiiq; tund tictually 
paid in was practically three times the 
monthly requirement to meet the Cur- 
rent Insuilmcnt of principal, 'thi 
management of the Cumnany la thof- 
oughlv experienced and successful 
The bonds mature id equal semi- 
Himiiiil installments from six months 
to ted vears, and the already large 
mat-gin of Seedrity Will ripidly incredse. 
Asklee&r.uUeNa.fili 

!Pea1)oj^d 
Hon^teling &Go. 

(EaaUbMIM) 10B8.U8alUSL.CUe«aa 


SoM«rs uid Soldering 

E II ywl wait ■ cmplaWtoil bool on SoUan sad 
i fa ^ lOO^O^ 

9 Uldsi tfoni irout bswidislet bi IroiS 

MUNN a COMPANVi /rid. 

^ t6l BnsriWar N«w Ybrl 


i Yours for the 
asking 



OtteM ittmoiitB or Mitkt ’ Mo liMKo 

Ami tolWiMltlhl lOlil Jitl^ 

Mr. Ckakutb forwAMod i maHig «e y^rlad ttmroio At S % 

awhtlAtttlb llthrAtiirA, tWMJUio m vouid tlalt Aa 4 nkMoAlOly o^kl^A 
at Kitty HAwlt, Noftk tilreiliA. wko t»o*« AATAAItiJf AtAdVilW Ua 

WMbur Wright And Ut IMlMr (kvtili faVoHto lolattM. UAoMAMAktAiHlv Wd 
made their flrat gUdar wtgertmeAta, aad usliAoiro to the world ki tAdM Ikt |»v« 
continued their ateadlaat mentor till Cnanolal aid to aeveml hard work^ oh* 
they had tiAnafOrmed the glider Into a awrvera or experlmeAtallotA h VArteua 
true dynamic aeroplane. conatrlea. Often glteaa thonatad dol 

Similar oounael and friendly aymqpathy lan, In one form or oUmr, wm ttaua 
waa extended to come of the pioneer given to the promotion of AtrlAtSon with- 
aeroplAhlltl In fiurkiMi who UkewhM out proipetst of totum, not to mention 
euteoedod ore long Itt powertnt the atgny timM that Attonht of*|ila Valuable 
ChAhnte glider Afid trOnllfOriDlllg It into prof^lohal time. Thue by virtue of 
a aiiCooeiiui dyhamie bipUdte. tn fact hla own Inventioiui and reeearetieit and 
ducihg the drat decade of the twChtiitli by Virtue of hie moot generont And eym- 
oehtnry the development of the light pathotlo Oaelatehce of Ut etmeot votaries 
gasOllhe etigliia bnl Advanced ao far of the art, be hie donhiy merited tho 
that every clever ttlCCllABic Vfbo had title aonsetlmea applied to him by hie 
money enough to procure g goad one. of countrymen— "The Father of Aviation." 
Jthe Antoinette pattern, for fixAmple« Unhappily for theie who- appreclAted 
could power a Chanute biplane AOd ffy id hie WOrh, no very adequate or format 
fair weather This waa well ahown by recognition Of hie eAmeot and im 
■everal brisk young men In France, and portant tebora In aerOhautlca waa mads 
In particular by the famoua aeronaut, by his countrymen during hie lifetime. 
SAnioa-Omnont, who, without apeolal pre- Thla perhaps is due to the fact that b 
limthAry trAlnlfag in aviAtion, And whlls taken from their midat ao ihortly 
bthbra wets fcdutlauely etudyiflg AAfe after the aelence of meehanloal flight tse- 
methods. Auddbiily bolthd iflto the Aif gatt to aaeume great valde in the general 
on a crude biplane, and navlgAtOd evef oetittitlon, It ia to be hoped, however, 
the heads of hla astonished friends by that ere long bis countrymen will eetab- 
sheer audacity and awkwardnaea, but itah a suitable memorial of his long de- 
ably seconded by hla marvelous Antoin- votion and line achievements in A sel- 
etle motor once of such fascinating Interest and un 

One naturally Inqulrea why Mr. told poeslbllltlee for humanity. 

- Chanute did not achieve that eaay re- 
nown. The reastm waa simply that when 
a light motor waa flrat available he had Antomatic SthbilMy of AoropiRnM 
pawed three Score And ten. Me wAa now (CPnMnwd frtm poo. 4?i.) 

too old to ride An expAflmentil A«fO- -,i,v .v- h-. 

r^eiartotkrSTr^H: z 

An7wM^a«n.lr‘i^lcSlnJ’tr®^^^ gradually decreiuslng^l at L 

htdra ’'vcTrd to the 
the Icefle one by Ofle, then by scores, to Lintlnif of tho nmhfnm orontomatlc aio 
enjoy the ffulte of bis Jabor and that of ** automatic ata 

his confreres, Llllenthtl. Pilcher. Lang* "*«/: *1,. 

Before his dwth on '^anks^vl^ excellently exempUfled on the An 
Day 1910. Mr. Chanute had seen his Also gives s measure of suto- 

moat aangulne dream, more than real- ,t„blUty that is now widely undet^ 
laed. Flyers were traveling from city to ,tood 
city at more than railway speed; sweep- yj 

Ing over vast stretches of water ud un- gir Hiram Maxim,' on October 2Bth. 
known territory, guided through fog and p.t«,tad a device 

tempest by the simp e mariner, com- the difference in the preeaure ot 

PMa; soaring like eagles above the rain t^c atmosphere on the root of a box 
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Our monthly MteMAt pIsaaS^ 
aasy for anyone to tevve fbe belt heettag 
mstem ^ Buy dinct and mve tbo dwltr^ 
prodti and cacewive Maufei fer iamai* 
lation and tepaln- flamont-Wnl AeOaat 

Mum imi mnmm 


cloudi and fn redone while with frost; 


i motsxnent not unlike tbac or 


Complete Loose 
Leaf Library 

Covering the entire subject of 

Look Leaf Recoiri Keeping 
ThcK books (200 pages) contain illus- 
trations of 40 different record forms and 
fully desaibe ibcir uk: give full infor- 
mation bow to start the Look Leaf 
System and bow to maintam it. They 
will show you bow 

Moore’s Modem 
Methods 

reduceofficework and expense, why this 
Look l^af System is by 60,000 
progressive business bouses today. 

W« iImB b( lU to Had ony biidm « praionomi 
MU iktn boelo wMwut ohort* or obUioUan. 
Yon cMM hay moto conpblc nlonnouan «n Looh 
L oofoMlIioiAlkoawcainyouiodiitlibtorr 
oadntillhoeooiMwhkroarbuiinMoUHorlioad. 

JOHN C MOORE CORPORATION 


racing over the Alps; contending in diaphragm of an aneroid barometer, 
great tournaments; maneuvcriitg witli ^ych Is communicated by a delicate 
armies as a serious adjunct of the gr^t mecbaulsm to the motor feed and by the 
military establlshmenU of the world. He regulation of the motor keeps the altt 
did not live to see an aeroplane rlee In- tud* practically constant 
differently from land or water, nor to on December 81st 18»6. B. J Pennlng- 
aee a dosen passengers in one machine, ton patented In England a sUll more In- 
ner an aviator of less than a ybar'a train- terestlng device in which tbs electric 
ing fly without pause from London to motor and worm gear drive of the eleva- 
Parls, through fair and foul weather, at tion rudder la controlled by means of 
more than a mile per minute; hut these the index Anger of a barometer ao as 
things he could easily anticipate, and to malnUln the aerial vessel at a pre- 
much more that still remains to he ac- determined altitude In addttlon the 
compHshed. motor and worm gear operating the rud- 

One favorite dream of hla that still der for direction la oontpolled by the 
remains unrealised is the achievement movement of a compass needle which, 
of soaring flight. He -waa convinced that by means of electric eontecte, causes the 
the great vulttires. gulls and powerful motor to turn the yuddsr so aa to keep 
birds of prey can In favorable weather the maehine on a steady course. I 

ride the wind for hours without wing- Such devices are hli^ly Ingentoua, but 
beat or the expenditure of propulsive their practical worth Is still to be do- 
power Indeed, one Incentive to his gild- termlned 
lug experiments was the hope to pro- 
mote the art of human soaring. And one ^ 

of hlB latest papers published in Aero- nRli® OnagtOBTI BUnoi 

uottfics, two years before his death, •].* R. EARLE OVINOTON, who If fly- 
demonstrated the feasibility of soaring Ivl ing almost every flne day In XidAg 
In a wind having an upward trend ot Island, baa brought to thla country the 
three to four feet per aecond. He tint of the new I?!!, 76 hom-powef 
wished to have young men take up gild- BlAriote. The maefaliie la fUted vtlth a 
ing as a sport in those localities favor- new seven-cylinder Ondme motor, the 
able to such art, particularly where a flrat of which wAa made by the Oatatel 
steady breeze flows up a sandy slope by Company tor BlSrlct'a paamgw }cafh 
the sea, lipping that they might eventu- chine, and the second for FmmAn. ifr. 
ally acquire something of the art of the Ovlngton's BlArlot hAA.the aeiT tevevae 
condor and the albatross. Ferbsps ere curve tall, which vrlll oharActerlae all 
long that dream, too. may be reatiaed, the 1911 slngle-plAce I^rtpt moA^aneg. 
when (he talented volplanlsta of the Mr. OvingUtt la an ASMtAeer, ASd ttes 
present hour turn from their dyimmic had special featsras iRpavporAted, lirln* 
math lues for a vaoaUon’s cooteat with ctpally to streofthWA IJte ooostrAOtliHti 
the vultures and the gullB. Ifihtead of the four Atelil straps tiAdeiri 

The foregoing Is hut a partial glimpse the wings, be hAtf Iteid Aix flfjM. TWO* 

of Mr Chanute’s reaaeless Aotmty lA extra main ipAW flte, tlte irtiRte 
aviation during the Idst tsrentjy yeara of the wings. tViw W 

of Ills life His most s^luous, and hext many riba' Aa in the RdRlP on the or- ' 

to the gilfler experttnenfa. Xleriikpa hla, dltmry fllKhorBM««|%.:-/.1mt^ 

' most cffgcfjve efforts etefy ' RAAlftoa tdiOMWitoi wtM Ml 4ht'l(i#«i|6.;l9 
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wiiki«‘"«r* ami «pe«tia; 

bolder' 

' ft 'itelto' V^bftptd 

tift^ niniw ir!r«i, In-' 
nMbft titWMer ftouftlo-V sup- 
. fvf^lr "IMM. th« «tttln«, tutka 
aa4 QMCbr^ at the mMblD« ar« antirely 
by ft Iftftft. ainfttni hood which 
tw# j^i ^>ftd ebleld and addi 

Idliuittf ^ the . appearaaoa of tlw ma> 

b^. Oelaatam has fttted hla lyiachlne 
irlth aoeewory thftt he could 

my htn bmida on in the Parte arlatlon 
•1^. An he sits in the machine, in 
feottt of bllB he hM a map holder eo ar- 
nUttftS flud hy almply tumlns a knurled 
mm he can move the map a> the coun- 
try pnaaea under him. Similar map 
hoUeye are made in thla country for 
natonnblle uee. The map unrolls from 
m>e nyUndrlcal rod and rolls up on an- 
dlher, It has a glass cover for protec- 
tlftn. aftd la of aluminium throughout. 
Thy mraat electric apeed counter le also 
provided to notify the aviator at all 
Clmea of the ndmber of revolutions per 
minute made by the engine. To the 
rlftbt of the aviator’s seat is a level In- 
dlcalior, an ingenious device containing 
ft rad liquid in a triangular glase tube 
Jndosed In aluminium, it tells the avi- 
ator whether he Is climbing, falling, or 
flying horixontaliy. It Is also valuable 
In adjusting the tall planes. To the left 
of the aviator is an altimeter, or aneanid 
faarometor, which indicates the altitude. 
This Is calibrated as a regular barometer 
on the Innermost scale, as an altitude 
meter on the next ecale, while the outer 
scale is movable with a screw on the 
side, so as to mark the maximum iMlght 
reoorded without the necessity of carry- 
ing a barograph or recording barometer. 
The device Is so sensitive that the dif- 
ference In height In going up one small 
flight of stairs Is recorded On the 
Steamer whioh brought Mr. Ovtngton to 
this country, the Instrument recorded 
the rise and fall of the stem of the boat 
without dUBculty. Between the aviator's 
lege bn the floor Is a universally hung 
compass of the glycerine flostlng type, 
which Bldriot has found the only* reliable 
ofte for aeroplane use. 


Aemumtic WiiclnM Tektfraiilijr 

fly Petty G. a Mecriss 

T hat wireless telegraphy Is the com- 
plement of the military aeroplane 
can no longer be doubted, and since the 
BUcoessfUl demonstration of the trans- 
mission of messages by this means at 
Sheepehead Bay In 1910 from a Ourtiss 
biplane to a Held station, both military 
and aviation experts have been turning 
their attention to the poselblUtlee of re- 
eglvlng messages when aloft with a like 
eUCoeoB. The chief problem that has 
confronted those Intersbtod In this work 
has been In providing a suitable antenna ! 
for the aeroplane end of the circuit, and 
the satisfactory disposal of the same, in 
the attempts made on the Pacifle Coast | 
last year the army oOcera experimenting 
obtained their beat results In transmit- 
ting by using a hanging antenna. The 
experimenters in this oaso took aloft a 
gO^toot 'coll of flne copper wire which 
waa let out and allowed to dangle toward' 
the ground as soon as sufllclent altitude 
wa* attained. When the experiments 
were oompleted, m: when the aviator was 
•bout to return to earth, the wire was 
dHti 

There are many reaaons why> this 
jsMlhod is not practicable, among which 
might te mentioned, that the eye- 
tom carried Is to>lftlly ftseleaeiettOleBS the 
tftftehtne is at leMt hundred feet 
above flto tope of the ta^t obatruetlons 
Oft tW grtatt^;' and totftt really good re- 

S lMfl never ftttond isetalMtton 
ftft antomift between the 
etiiil grpnigr’ in ton and the earth 
iitjieil. '.Agaflv-ft'ImftiNg wire o< any de- 
;.ftc!rtptlwt A' eaitom''«Ohree danger 
'tft' fhe /mftoiifte ftnd ' Ito Oeoftpante, 

. wig !W 4h» ItobiUir; through the mc- 
ito heOoming 

llllmiltofl 4nv^,)ftiiafi,or In the pro- 
,'eoto ot aoo met pi twp.' 
ehW VW ntinatoe^ 

I'iPflil'Aitoftftelto .ft*' touet' 


In the beginning of Mftroh, 1911, the 
writer oo-operated with Mr. J. A. D. Mo- 
Curdy, who was flying a Curtiss biplane 
at Palm Beach dally, and carried out 
several experlmenU with a view to in- 
venting some means whereby the hang- 
ing antenna favored by the army ofllclats 
could be entirely dlapensed with. In these 
he was also auiated by Mr. George W. 
Hoey, an electrician of Philadelphia, 
whose experience In the First Engineer 
Corps during the Spanlsh-Amerlcan war 
proved of no little value In determining 
the best method of installing wireless 
apparatus for military reconnoitering 
and courier service. On March Sth. sat- 
isfactory results having been obtained 
with an exceptionally light and small 
Marconi transmitting set, to which was 
attached a loop antenna of flexible insu- 
lated wire tightly stretched from strut 
to rudder supports, attention was turned 
to experimenting with antenna; placed In 
similar positions for the reception of 
messages. In the transmitting teats Mr 
McCurdy himself operated the set by 
means of a key attached to the steering 
wheel of the machine, but in this case 
it was deemed necessary to have the ser- 
vices of an experienced operator. To 
thla end a light seat was fastened on 
the bottom r'tne of the machine close 
to the engine, and the writer, accom- 
panying the aviator, waa suc.cessful In 
receiving readable signals from many 
stations far distant. 

In these experiments a Marconi mag- 
netic detector was used and connected 
on the “ground" side to the metal frame- 
work of the machine, which, used In 
series with a number of small plates of 
tinfoil, formed one side of a condenser 
of which the earth Itself made the other 
To the ‘‘aorlar’ side of the detector was 
attached 160 feet of 25-No 28 rubber 
covered wire, which was wound from 
the end struts of the machine around 
the after rudder frame and ba<k several 
times. In order to reduce any local In- 
terference that might be experienced 
from the noise of the unmuffled exhausts 
or from the intense rush of air, a tem- 
porary head-dress was improvised out of 
a face towel, handkerchlefi, and cotton 
wadding, the whole being tightly bound 
arotind the head over the telephone re- 
ceivers with tire tape. The detector and 
tuning apparatus was carried on the 
knees of the operator, who experienced 
absolutely no difficulty lu adjusting with 
one hand and In writing with the 
other. 

Immediately the machine left the 
ground, signals from Key West Navsl 
Station became distinctly audible through 
tbs telephones, as did the signals from 
the station at Havana, 300 miles dis- 
tant. In answer to Key West. At a height 
of about 1,000 feet, signals of an ex- 
tremely high tone ;were heard, but the 
purport of whatever message waa being 
sent was lost owing to the "Jamb” from 
Key West, From the tone of these sig- 
nals it Is thought that they probably 
proceeded from a Fessenden set on some 
United Fruit boat, the nearest of these, 
working at that time, being in the vicin- 
ity of Panama When an altitude of 
about 1,500 feet waa reached other high- 
frequency signals were heard which 
seemed to come from some vessel in 
closer proximity than any other station ” 
Owing to the noise of the engine and 
the “Jamb" ’ from Key West, these sig- 
nals were also unreadable, but were 
found to have proceeded from the U, 8. 

M. 8. “New York," whioh was on ft 
winter cruise around the West Indies. 
An hour after the experiments took place 
a message was received from the opera- 
tor of this vessel asking If his signals 
had been heard, and stating that he bad 
been calling "D S" (the call leUere as- 
aigned to the biplane) all the afternoon, 
anticipating a reply. Had the protection 
from local disturbances been more efll- 
dent better results would have un- 
questionably been obtained. 

Now that the simplicity with which 
a small wireless set may be operated 
on heavler-than-alr machines while In i 
flight has been suoressfully llemonstrated, 
there Is every Indication thftt a compact 
and light outfit will shottly be one of ] 
the most Important parts In the equip- 
meat of the war aeroplane, aiid It is only 
reasonable to suppose that the military 
lilaae of the fulure will he a single- 
ftlfttor, carrying one man trained hotb 
M aHMWHatttice and in wlr«)ei9 operating. | 
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Safety ca. Accuracy 

are the principal factors to be considered when 
purchasing a revolver and it is to these two im- 
portant points that Smith & Wesson Superior 
Revolvers owe their absolute supremacy. 

Smith & Weeson Superior Revolvers 
are the choice of Army, Navy and 
Secret Service officials. 


Smith Womnn Double 
Auto- 

matlc 

3 it . 4, e-lnch, Barrels. I W W 

Blue or Nickel Finish. E 

List Price, $H.OO. 

The Kupenority «{ Smith ft Wesson revolvers Is sverywhere 
acknowledged, but little is known of the details of construction 
or the many features which make them the standard of the mlUHR 
world. For this reason we would like to send you our handsome booklet 
“tJfe Revolver," it contains much intarrsdng and useful information of value 


Every Smith & Wesson Revolver 
\ny|^y bears this registered Trade Mark 

SMITH ca, WESSON 

Manufacturers of Superior Revolvers 
423 Stockbridge Street, SPRINGFIELD. MASS. 


AIRSHIP PARTS WELDED OR BRAZED 

Lh ut make your running grer> or any meui paru to hr brazed or welded. 
Estunala furnuhed Blenot type lurnbucklet. Send 25 cent* lor Munple. 
NATIONAL WELDING ft MFC. CO. , IFcWen andBxaxim of all kind, of Metal, 

S27 Weet Jaeluon Boulevanl Toimphone. Harriton l$«9 Chiceto, lU. 



YOU WILL HAVE A BOAT THIS SUMMER 

you arc luolubi for, al a ndiculouily lutv 

MAKE $1.00 DO THE WORK OF $3.00 
How? By^purchmv the Papct pallom^Md 

MlrnaJ u the Ituock-tLwn thal • every piece cut la 
ihepe. machwed aad accwatrly fitted, w that it will go 
together but one way the right way ^Send to-«Uy 
for .Alahy No. 2^ ^telU ihr wl^ 

Breaks Mff. Co. , 170S Rail Ave. , Sagiatw, Mkk. 


Your old tires can hr made like new at a low cost Don't tlirow 
them away — don’t buy new ones - don’t have them vultam/cd 

OUR EXCLUSIVE PROCESS MAKES YOUR OLD TIRES 
PUNCTURE PROOF AND SKID PROOF. Hundreds of omto. .sis 

are getting thousands of miles out of old tires which they formerly 
threw away. Our 

Triple Tread Process . 
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CRUDE ASBESTOS 


DlflEOT_FROM MINES 

R.H. MARTIN, 


PREPARED 
ASBESTOS FIBRE 

ter Minulictureri me 


OFFICE. BT.PAUL BUILDING' 
220B'WBy, Now York. 


Pump Water WUhoat Cost 
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IrObrlcAte— Bom cleanly 
lycave no carbon depoait 

ALL OARAOES-ALL IMEALEBS 

H'Hle/or flaoUti 

"The Comaitw SeiMc of Automobile I^abriontlou' 

INOIAFfREriNINO COMPANY 

IHCOmVHATRO 


123 William Blreet. New Vodt City 
r. P. Puller h Co.. Boa pND^.Cal.. A* 


Ssediarin in Food 

A t the request ot the Secre^ry a( Ag- 
riculture, the Referee BoMfd of COB* 
eiiltinK Bclentlflc Bxperti haa <i««dno^ 
an inTegtlBBtlon aa to the aRwt 
health of the use of aaooharln, 3^e la- 1 
yeatlgatlon haa been conelnded. and the 
Referee Board reporta that the Ooatlnued 
use of aaccharln for a lone time In quan- 
tltlea over three-teatha of a gnuniae perj 
day la liable to Impair dlgeettOo: and 
tbait the addition of aaccharln aa a aub-j 
atttute for cane sugar or other forma of 
angar reduces the food value of the 
sweetened product and hence lowera Ita’ 
quality. 

Baccharin haa been used aa a anbatl-' 
tute for aiigar In over thirty elasae 
foods In which sugar la commonly recog-l 
nlzed aa a normal and valuable ingredi- 
ent. If the use of aaccharln be continued 
It la evident that amounts of saccharin 
may readily he conaumed which will, 
through continual use, produce digestive | 
diaturbancea. In every food in which' 
saccharin la used, aome other sweetening { 
agent known to be barmlees to health 
can be eubatltuted, and there la not even 
a pretense that aaccharln la a neceaelty In 
the manufacture of food producta. Tinder 
the food and drugs act artlclee of food 
are adulterated It they contain added 
polaonoua or other added deleterioua In- 
gredients which may render them Injuri- 
ous to health Artlclee of food are aleOj 
adulterated within the meaning of thei 
act. If aubataucea have been mixed and 
packed with the fooda so aa to -reduce or 
lower or Injuriously affect their quality 
strength. The flndlnga trf th'e Referee! 
Board ahow that saccharin In food la] 
auch an added polaonoua or other added 
deleterious Ingredient aa la contemplated 
by the act, and also that the attbatltution 
of eaccbarln for sugar in foods reduces j 
and lowera their quality. 

The Secretary of Agriculture, there- 
fore, will regard as adulterated under! 
the food and drugs act fooda containing | 
eaccharln which, on and after July lat, 
1911, arc manufactured or offered for 
sate In the District of Columbia or the! 
Territories, or shipped In interstate or| 
foreign commerce, or offered for Im- 
portation Into the United States. 


A Dictionary of Aeronautics 

T he Technical Words Committee, 
which has been constituted by the 
Aoronautlcal Society of Great Britain 
for the purpose of standardising aero- 
nautical terminology, has Just Issued tbej 
following preliminary report: 

In view of the somewhat confused 
state of aeronautical terminology at pres- 
ent prevailing a Technical Worda Com- 
mittee was appointed by the Aeronautical 
Society of Great Britain to draft a list of | 
technical terme relating to aeronautlea, 
and to define their meaning. The work! 
of the committee has proceeded along | 
systematic lines, and has already re- 
sulted In the compilation of a gloasaryj 
of the more general terms In use. It was | 
decided, therefore, to Issue thla list forth- 
with In the form of a preliminary report. 
It fairly well covers the technical vo- 
cabulary Involved In the ordinary conreel 
of aeronautical work. Since uniformltyj 
In this matter la essential. It Is hoped 
that all writers on aeronautical subjects j 
will generously sink Individualism where 
necessary hy co-operating in the system- j 
ailc use of the following terms. In due 
course the committee hope to Issue a 
glossary covering the whole range of| 
aoronautlcal terminology, but the work 
of selection and definition is necessarily 
slow when conscientiously undertaken. 
The committee wish to draw attention 
to the fact that they have atmet^ at mak- 
ing their definitions of technical terms 
iliuple and commonplace as imsaihle. 
The defliiltkin of ordinary dlettoiuiry| 
words that are sometimes used tech- 
nically has, as far as possible, been 
avoided, in order to give that latitude of 
expression so much desired by all wrlt- 
In a few cases where certain words 
are used In contrary senses by different 
hools of writers— such aa '‘asrodroiM" 
and ‘airship’’— the committee have been 
forced to take arbitrary a«4ieai It la 
partlcuUrly In respect to tha Vie 4f «ch 
words that the committed hopi to Uift 
with the support of <he RaMk. 
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GENERAL TBRltt. 

AaaoNAtmoB— The 
aerial navigation. 

AgaoBTAvioa— The aoloBfia at huagfwoy la 
•ir by menas of displBedmehti thHi ,tii 
therefore, the term to be applied to] 
the science of aeroBtaUon. 

'AgBonTNAUice— The aclence relating to| 
the effects produced by air in motlonj 
.this la, therefore, the term to be ap- 
plied to the aclence of aviation. 

AawwTATioN— That part of aerial navi- 
gation dealing with gas-borne 
"llghtar-tbaneilr'* machines. 

Avution— T hat part of aerial navigation 
dealing with dyoamlcally-ralaed 
"beavler-than-air” machines. 

Akhonaut — O ne who practlaee any branch 
of aerial navigation. 

Aviatob— O ne who practises aviation. 

Prurr — An aeronaut qualified In aerial 
navigation. 

ExoiNxxa— In charge of Oie powerplaatl 

HKt-HBWAN — In charge of the steering. 

Shxd — T he use of the term shed le Tei>{ 
ommended instead of honpor. 

Mabbos— A natural or artificial ahelter. 

AKBomoux— A ground let apart tor Hy- 
ing purposea. The committee do not 
recommend this term, bnt. In vl«fr of 
Its Bomewbat general use, auggest that 
it ahouM be employed only In the 
above seme. This auggeatlon la made 
without prejudice either to Its deriva- 
tion or to Its application In another 
sense by authors auch aa Langley, Lan- 
cheater, and Graham Bell. 

DnuoiBU! — A power-driven balloon. 

AniSBiF — ^This term having occasionally I 
been used to denote aeroplane, the] 
committee recommend Its use only in 
the sense of dirigible in order to avoid 
contusion. 

HEUoomn— A flying-machine supported 
hy one or more screw propellers on 
vertical or approximately vertical] 
shafts. 

OBNiTHorncB— A "flapplng-wlng" 

chine. 

Pltino MACHINE— A general terin denot-j 
Ing machines used In aviation 
distinct from those employed In aero-| 
etatlon. 

Abboplane— A flying-machine provided 1 
with fixed planes supported dynamical-] 
ly by Its movement through the air. 
This term should not be used to denote! 
the planee themeelvea, hut should only | 
apply to the whole machine. 

Gliiwu — A n aeroplane unprovided with] 
motive power. 

McLTtPLANE— An aeroplane with two orj 
more main planee overlapping in plan-] 
form. 

Biplane— A n aeroplano with two super-] 
posed main planee overlapping in plan- 
form. 

Monoplane— Ad aeroplane with a sin- 
gle main supporting plane, which may] 
consist of a pair of wings outstretched 
on either side of a central body. 

Tanmem, Stepped— I n aome caaea aero-] 
planes have more than one pair of 
wings, which may or may not be on 
the same level; such planes, If they 
do not overlap In plan-form, must nec-] 
easarlly be arranged In "tandem”; 
when not on the same level they are 
said to be "stepped." For Inatance, 
"an aeroplane having three pairs of] 
wings stepped in tsndem.” 

PRINCIPAL DIMENSIONS. 

Abea — ^T hls term Is not a teobnical defint-| 
tlon unless qualified by an adjective, 
as, for Inetance, "supporting" or "efleo-j 
tlve” area. By area la meant, 
case of planes, the area of the 
form, antt‘ Is therefore measured in 
units of double surface. That la to 
say. both aides or surfaces are counted 
as one unit of area. Thus, by an 
area of 500 squire feet la Imjdled a! 
surface of twice 600 square feet. 

SuBPACB— Attention le drawn to the dla-j 
tlDction that exlota between surface j 
and area See Abxa, 

TVeioift— T hla being a general term, 
should only be used when gualifled by] 
an adjective, such aa "net weight.” 

Net WEiuHT^The Weight of the eqmptete 
machine mrlntive of variable giiantl- 
tlet, such SB pUet. theU labritonta, etc.] 

Gaoas Wsioirp— The weight M the 
plete machine ItMfiaelve et aU xanabl*] 
qnaatltlea, 1. e., pilot, twit, 


liOawjra—The loadlaf EuMMiif 
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'N tkiitSekt0cAmrtBmSiith 
p/emenf we havfi pdliUMKl in 
the part (ew yt^m piM* by 
e of the laore eminent iHiyiKiiti 


on flying RU^ 
fe( fmbbiwd h 


hae 


tlm aiiielea. llw eange bf flm 
ertioiM h wide, coveriH «a it does 
die theoretical Bide eT avialioo M 
wefl at thow more piactiodeapects 
wrlnch deal whh the oooatniction of 
a M c hmea . The foBowhig b a par- 
tial Kit of the fflofe ingMttaiit ar- 
Ikka which havo eppearod in tba 
Scientific American Sufiplementi 
tee ipedal note bekiw, 

« 1016. 1017, 1610, 1019. 1021 
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•ad ShauaiMl widi msU drswinii, nssw- 
ly, the FarmaiA Cody, Cwina Wnsiit, 
Vosia (eU no^ Veam (new moddX 

GimK Pchtria end Pfitswr aompUnes. 
The proper doMBaenisg of aerapleiM 
wrhiM. as ibdueed I^^Esmow 
■eoMN ilOBi tlinr (Mtt, w abo cooiidned. 
TiJnn as s whole thio ecnM o( wren 
pepwi CBQid n itw on edmirelde ls« book. 
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pnnnt tueeewfnl Bloriot monoplaiM, 
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SPECIAL NOTE 

4 We will mail 1^1 
a list of many bcIobdobp 
impoitaiit jMipefa, m tine 
Sappkm^ ire^g of 
aeronautics. AskfostwA 
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,iy V ' ItB croM weight In ponnde divided bg 

jk id •WI»rtliig aren In eatinre feet , 

^ I ntoi Kr . . PRINCIPAL PARTS. 

At tli» MdMit Gemoat Show* in New element of area need for 

Toiiffe *94 dUoNSO sreat fntereet waa ^J^amlc eupport or control. In pure 
onMdMI * pjrnwa of Iiifbly colored, aerodyaamlca the term should only be 


dynamic support or control. In pure 

norodynamlca the term should only be 

^mUteA ofato&f' stones. There were spec- used with a qualifying adjective such 
insns oC white, Sri^, pink, red, yellow, as “flat," "curved” or "chambered.” 

«W!® ^ ““"J «■ rwtrleted to the 

A«» complete machine defined as an “aero- 
of M eaarMter watch no one had ever piiane." 

WlMni told that these beautiful stones ‘^i"o~'Phc present use of this term, by 
were not nntaral many wpnld not believe analogy with natural flight, denotes , 

ft, fhey oOttld not oenoelve that these oach of a pair of planes outstretched 
stonM Were a man-made product,-— that on either side of a central body, which 

. these dense, wings, If continuous, would form a O ‘ 

Strang, beautiful single plane. 

TTrSia<^Si®^w«« Body— I n flying-machines, the central PRIZE PRO 

artiflol^y -ma” longitudinal framework to which the wm that will retur 

by means of a planee and organs of control and pro- W u nutny can prov 

procsss which a pulalon are attached. f 

Cbsmiat of the Cauiaood— T hat pant of the machine be- 
Ideal Concrete neath the body intended for Its support 

Machinery Go. of qu ignj or water. 

This TTCRBTB **'“’‘9 subsidiary planes, which may „ 

process many be- Include both horizontal and vertical -Hmch 

lleve to be a re- planes, behind the main planes. u. th<y (nhbint ihnn )i 

discovery of the Bucvator — A movable plane or group of tiixenwMnunurbriiMdf k® 
Tyetwvcs&rj lOst art of the planes for directing and controlling hcK. uui ownr w«mi, mi-n t 

i»if-».Ctsa Blgyptlans Wheth- the machine vertically. »cnon.nr«d 

* ‘J'*®.®'' Runnica-A plane or group of planes for Ti.uwnkuuro^nu„,., 

not, It it certain that It will revolutionise tn rt»ht or lAft ti ix i rw 

Twentieth Century building materials. . a machine to right or left Done. 

It not only permits the most artistic color Balakcer— I n aeroplanes, an organ l..j i.u.iU'j— .lu 


Apples 
urnlb Gold 

Tills Wonderful Bitter Root Valley 

"/ OaJly Urgm My Own Mother To Maho TfM Invoitmont. " 

O® REMARKED an exiicricnced and aucccssful businrifs m-Aii who knows the 
W ^ difficulty of finding invcstniciits th,it ^ return exceptioiully large profits 
r with unquestioned security back of the principal. 

PRIZE PRO Errs M^iiy reaping. An investinent of lt2S(lO amj^ accured 
that will return from $1100 to $3000 yearly sounds too gmul to he trin , hot it is true, 
many con prove. See Government Rcpisis, etc., supplied upon request ~ 

a SAOO oaa Mia uiiwallE ftoai $3,000 to $ 6,000 
7A0O " 4,S00 6,000 

tOMO “ “ S.OOO " 12,000 

«.*«> 7.600 " lAOOO 

lAOOO •• " “ 6,000 ■* IS.000 


elfscti, but'at the same time U watwr uiually a plane-for malnUlnlng lal- 1;;^;;;““ i*..ct. i..,d - .,si 

TYCRBSTB concrete, therefore, elfec- w.mhS 5 (iOtt,»sonoi»fi«. 

Uvely overcomes the objection of Archl- the »«l« n’wch prop««y .ndU,. cnormou. proSi. I. ylrl,l, I. .m«Mlnsthe.nrmionot.l.«rwlM.wl.l, Mirl, 

teots to the dull gray color of concrete Cigarette l*aper in,wnd,~s. .-d ,he -k ^ ter tVf fimin 

5* til® *r«at army of cigarette smok- -n_ „ .. . , j 

Swf SSU'f.; Sftlld P T. V~.“,Z «« ^ — “****”” Tfcu Form £f InjssWmot 

ing materials. It enables the block maker *“ "CAlltor-. WmUf." s«i.to»l>.r is. isio STEPHEN a. L PENROSE. PiMiSMt 

to meet the keenest competition In pressed ^P«r, In which the tobacco Is wrapped, ••jiTi«iii.tMiorw«iMniiiduis«dbe™-itinii6.icreorchsrd. she of Wbitnan CoUas*. wHUna on tk« 
and enamel brick and of the finest cut has nothing to do with rice, but Is made ’ sIoHm of m. NorthwMt in u.# “Out. 

stone on an equal basis of beauty, from the membranes of the breadfruit S!lX,*5Se n« ■’"'r *<. l*lo. 

strength, density and InpcrviOUSneSS and tree, or, more commonly, of fine new iiHKUIHulIrhsinUad. Iiou^tw yIeU from tTMlwPWO.indll the nm- "UlidlSiniliio ulk ahoui wntern sKvIunlon, 

yet at a trifling cost ovjr that required trimmings of flax and hemp. So light Is m mo# w the K,e,ii.mhpri)b.hiy nomeuimt wiiiewernaudience^^^^ 

to produce the ordinary concreta block. this paper that 600 of the tiny sheets go .. .. .. . . e«v ..i , he truer ii,r..uBh .her, mereduiiry i.hink 

too mOVt DMUtirUl, itrong, Wfttdrproor, QO|Q|)\]f|tiblQ &Q<!1 give off Ibo mlTlimum Ptclfic tionl\w«*t tua cetie to be pro^ttblp t tbU U tuHwerptl by the i<> hrlicte wliii oiw U foiii Ihf rlchnm cil tUf 

to tharnf^wnSd 're analyzed to prove that Mo,™»a. U wmiM to Im^lhle to slut the wurld , mirVel. wnh mh Ui, .1. .el .lilt to apple tree, told .. hldh 1 , MIHKi 

alent to that of wood by the use of TY- . f , ' •WlwiaateahipMlromthet.t.nhweM. per arri.. amt pay 4U percept Uiiihaivaluiiiuii 

CRBTB concrete blocks, and block makers 

who wish to turn out a more beautiful •“<> that they contain nothing but A Certainty U What a Man Seeks in Everything. A Compeay With $5,000,000 of 

end better product and one that will the purest paper fiber. Only new ma- lacreasingly Velueble Asseu in This Velley Absolutely Guerentees All 

command a better price and s larger terlal— flax and hemp trimmings— Is ■ p.^ re »«~t Titles and Perpetual Weter Righb 

profit, win find their problems solved by used, and these are thoroughly purified. 


The Beat Megerinea Inderae This Form of Inveatment 


"CeUtor’s WssUr." SeptombAr la. 1610 


STEPHEN B. L. PENROSE. Pr^Mun 
of WbiUnsn CoUsss, wrillni on tki 
slortu of UiA NorIbwMt In Ute “Out 
look" of July 24, 1610. 


the use of TTCRBTB. 


A PLAN /or INVESTORS 


LEAVriTAGRANT 


Complsto Iks of luaafsetersri in sD 
lieM lopiilMd at ikon nabese BMiWsla 
tslsi. Small and special lists 
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Ever Ready 

Safely Razor 





Chopped by machinery Into minute parti- We Do The Work. J'i.'ioo’uIm.'wli'JLJl*"*' *" *“''**' '" *" 
cleg, they are well mixed by a revolv- I!rir«»r!r,ii!rrr»wry»..#r™ih.^lui!»Mr"(»r-““lr,3h.^“.''17i\ir™!,lu‘mkLi 
Ing fan, and then reduced to a dust, J2J,‘wP7'iKir.'iihrb"y«u,'Mldiri^,V'jri!hl’!lJI?immn«jh”"iAy‘5Jl wVhIJ,V' 

which Is placed In a solution of Hme Tb.«lll.'MU.I>u.d.,H«'lh.l..Mudul,.Ur,«..|«.n«ilMdllithrIllll.,(y.clV..II>v. .h.m (»,d m.n.»m.,il pnoU. 1h. p,.!., 

and Boda After remaining In this aolu- EjSr-hI?‘“ukrr^T.T^X'I.',d,7h.T»?M"V‘^’Id""h("lil™^^^^ 

tlon for some time. In order that all for- ^ 

•Ign substance nmy be eliminated, It ti"'“ « nBEH 

undergoes a thorough washing process, X" ih. a HHH A 

the water being the purest kind coming to^.>|lllw^VTlw ' p 7 « i.°I:..Ii!hn’ X 

from artesian wells sunk especially for .‘iMiuuA^.’^CiuTMhn. m y?"'’^*il>’,Tuuotkm 

the purpose. Then the pulp Is rolled out '**^7Z',hhi»wti™.tm,i« rm.n nm. ^,,..,11 1 L..,..it,i . 

Into paper At first It Is of a grayish <>h%h'<i^o(i!^i.^Ty •p!l\^"hkTiD^^^ — » pi-r-y » 

tinge, the pure white of the finished ,iii?:7!rJ::t:'S:»5rih 

product being obtained by an electric " 7 ?*; 

procees, which In bleaching It also cleans '^•«t“>«'*bh««....,i,r|M»ii.ir.i>«T»,.»yiim»Miin»«i.rth».iiii« 

lilid^Sr^th *"■ Action Necetsnry. 

The French manufacturers of cigar- 

ette paper practically supply the entire ^ mw£y ^ i£-.”uyymi^ u.iiiJ?' ,;;=h!:^i.'li'»n.i Jn.'’Igri,, 

world, the output of Austria and lUly i«;re^ rr wmicM!l« A?EMXu.t.t..^ s *vk ti.i pk# a. bh 
being Insignificant Amn.om'w(,„p«tkh,te^. 

*0«.Ato..fZ«.wtowphy 

S OMB twelve years ago there was Old NumW I4S 
launched at Edinburgh, under the QuCABO IIL 
patronage of the Royal Geographic So- * * 

clety, one of the most ambitious under- 
takings In the history of cartography, 

via., Bartholomew's “Physical Atlas.” Of 

' the many volumes projected, only one — m 

(Vol. 8 , “Meteorology") had seen the AFQfiPi AM* Cl flTVQ 

light up to the beginning of the present /WiAVr Is/liW IaIsU J UjJ wa»n A Sild,y with . reput.uon of over 
year. Now another has appeared, vis., rnyemy-fiv* vem back of iken aa evert yacht tail maken invite corretpondence Irom pro- 

Vol. 6, “Zoogeography.” The new vol- ^ We Imro ihe rodotmn^ of 

umebmr. the same region 10 the WILSON & SI LSBY 

ous literature of ecology as did Its pre- ' ^ wr-— sosroN. mass. 

decessor to that of meteorology. It Lm— - a —— 

pleto Md** ^authoritative cartographical flA HOME-MADE 1 00-MILE WIRELESS TELEGRAPH SET 

treatment of the subject; and, from the R,«JSdaalifc AaMi«aaS«iiiilaaaid ie05 toall«aWi.dwi* Fredw^k Cdbo. Nuoieoau Kkowk, dia- 

polnt of ^ew of science In general, it Is maaicaaapaavlhelait. Prikt. IOcatb,byiaail. OidwfnimyourBc«nileakv(irZtrunn(yCo./nc.J 6 IBr<mlwar.NY. 

one of the reference books that hence- ^ 

forth no Important iclentlflc llbnry can 
atord to be without. The work oonUine 
M plataa and an extsnilve towt. the tat- 
ter Inoludlng a bibliography of 11 folio 
mgse. The workmanship is cm a par 
with that ot the Bartholomow pubUca- 
Itow totsatallr: that la to a*y, tt ta both 

•apBPKto Mkd bsantifnl. . . 


A Great Atlaa of ZoogeoiTapliy 

S OME twelve years ago there was 
launched at Edinburgh, under the 


AEROPLANE aOTHS Wilton A Silaby wilh a renultuon of over I 

tavenly-five rean back of iken aa mart yacht tail maken invite correapondence from pro- 
apedive buiUen d( aeroplsnei. We have the endoraement of Grahame-White, Burgem 
Cn. end Curtai aodC. B. HermoB. WiUon & Sdtby will tell uni c/Mki o cii cdv 
cloth dimctoreovai your mmihme (or you. Smnytw^rwqowL WILSON & SI LSBY 

aOWE'S WHARF - BOSTON. MASS. 


sybtumkStable FIREPROOF GARAGE 

skhs Ml sertknlaM tt hi i iUiai n which raa am aomaed Plaata wMa today, 
in URAL SaUnR CO., $4a Waal Water Sl, St. Posl. Mtaa 



The New Fortnightly Magazine 

'rmC tatik before magazine journalism today is nothing less than the 
focusing of the strivings of the American people toward a better-organ- 
ized system of life and thought in a better-managed and kindlier nation. 
Tins task cannot be approached lightly. The publication that aspires 
to piay an active part in the work of journalistic leadership must be 
guided by a high atm and inspired by great hopes of results. The 
National 1 'ost is designed to play such a part. We can say no less, 
therefore, than that its aim is high and its hopes arc great. 

— Extnict from editorial in the firit iiuue of The National Post 

The NATIONAL POST 

IS a fortnightly magazine of character and purpose, which interprets 
the general news and the significant events of the world, and deals 
with ihe vital problems and the important persons of the nation. It 
has a strong, old-fashioned editorial page. It is a brisk and readable 
publication, with breezy fiction of a high quality, vigorous and 
uuthontative articles, good illustrations and plenty of personalities and 
humorous touches. 

’I'HE NATIONAL POST i.s alive. It is a product of TO-day, 
alert, sober, progressive. It is owned by the people, and can not be 
bought off or diverted from the fight against incorporated wrong. 
Polmi.illv, It hehevca in the progressive Republicans and in the pro- 
gresMve Democrats It has faith in the conservation of human life 
and happmess, and mamtaiiis this faith in the face of greed and ex- 
plorations It stain's 1 I the conc ious employment of the force of 
or.ram/,cd government lor the good of the whole people. In a word, 
It IS an entity, it is a forti.iijhtly magazine with a character. 

Special Offer ic Introduce The National Post 

THE NA'ITDNAL iv JST ib publ.slifcl t'vmty-six times s year, and the.CMt 
IV tin cents pci copy on .ill ncwsstamls, or U nu per year. To all those Wboae 
orders are icceived before |iinc 15, IVI 1, THI. NATIONAL POST will be lent 
for eight niontlis— seventeen issues in all (retail value >1.70) for only |LOO. 


Find enclosed >1.00 for my offer. 


Till in the 
attached 
coupon and 
mail it 
; mmeSateiy 


far a donblo cyroacopo with diaka rotating In 
opposite directions on the Brsnnan monorail 
ear arlies from the action of a atngla disk In 
taming a enrve. It la obvions that a alngle 
disk will oppose the taming of the curye, and 
that the oar will force the dlak eat of Its mid- 
dle position In tnmlng the curye. The mode 
In whleh the seesnd disk remedies this dlffl- 
cuity Is fully exifalned In the recent work by 
Crabtree, eutitlod "Splnatug Tops and Qym- 
seopic Action," whleh we nod for >1.00 post- 
paid. The tiro disks ars not on one axis, bat ! 
are ao linked together that aay lateral tilt of; 
one Is rommnnlcated to the other, bat at the' 
same, .time each Is tree to bays a moyement of 
precesston. Tbe resnlt la that the ear rounds 
n, enrye frssly, wblls the gymeoope rcslstB an 
ttpaetUng force jnnt as a slnglS gyroscope 
would do. We oanupt quote the explaaatloa In , 
fnlL 'but would rettr you to the book named 
for further Infonsatloa. 

(124M) F. D. 8. wa: In » rooont 
ecnveraatlon with a gentleuaa who ia.MttiBf 
fai a system of wster worts hers, he ittM* >he 
statement that It would be Inspoeslble to ttfoe 
water through a a-toch pip* if It were 10 
miles long. 1 held that wutar would fhiw | 
through such a pipe nsidar pnptk wndttldns 
of Ineltn* without aay fores but its o«b> head, 
bat h* Stttsd posttlystr that the .fricMon 
would be so great that noM woulA low 
through so great a Isufth «C so mall a pipe 
under pay eoadMena 4^11 yon ktpdly lire 
me the foets la the A. Tho getttle- 

nan must here been in}sl»d*rttood. If water 
wUl low tbraugh owi Hiklt oC pipe Inder a 
glyen head, H wM» another foot 

under the same haad aMmoal pad so on 
, tndeflnitely. A Sdwh dtOwi WM P^, by 
D-Orcy a formula. FmH eaftr thM ouhto loot 

SMT seotwd, a V > aob. ' 

UUIee of ll.|iM!h ptpo 'Awtt tsoltr a 

head of SM fo* ,wwlti^ii|M««<«l ttw 
ttuantlty, but (fell mm Irt * wifow low tdf 
head for a vmplnf poifpMiitlmii bN|d*a 
wweh. IP Mtleo Of mm iim m 
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^ K»Mlirtl» WiMkM 8wirto».-^e 

Rnaalkii Oovernffient raoently eraoted 
itiMHl JP C. ilW# Ktudly *lTe me wlrelew poets so sa to moke oomwetion 
f»ri«tlWr*i* ,sis«s* 'dw bsWwT. ■tettos between Nikolaisak on the Amur River 
eh4hw and the Kamchatka reflon. The distance 

***““• 

LffivSwT "It «e*My to w*»a not or «i« ’»*“* »'»“•* « **»« *?■ 

^ earhon can he oallty and the second at Petropavlovak. 

^ eVrf Wiin. ' yon^n doA <*dl Instnie- The metallic masts for the aerial are 240 
tloori ^/msldht a aOM' ti»o> ot da oiau m feet hlah. Oasollne rnglnes of 16 horse- 
,sr Wa***P4dW ****•- *•“ power are used to operate the dynamos 

eeohiMtclM w oehe •rj' net w^h fwnsirslBK. ^blch supply the current. Signals are 
If ctwiWd ^ ao'a sent very well between the two posts, 

toit wni act w a« wwaig M M nm ^ 

( 124(1^1 writes: A. claims that Kamchatka region during the winter, 

tua frost witeelS Of Hh sotomOWle revolve (his will be a good feature, 

futar than ithe rear wheels when the sotoino' ^ j ... • 

iitto ]« roMtM at high *P««d. by reason «t Tea-thonaand-volt Storage Battary.--A 

th, fact tSit the rear wbeeta ere ensased paper was recently read by Mr. Swlnton 

I,y the drive and can revolve no teotor before the Roentgen Society of Bngland, 

tbe epreaket Itoolt. wbeieas the front describing a storage battery wltb ani 
wheels ere tmeontrolled, and the volodtr of «]ectro-niotlve force of 10,400 volta. Thei 
Mtna to tooreaaed hr r*a«on of their own mo- lottery cooalated of 4,800 oells. Blach cell I 

•»“=“ »««•«. ~ntaln«ng corrugated lead ! 
wSrcUi and the front wheele of an automoWlv sheets separated by celluloid atrlps. Dl- 
will revolTe esactly tb« same atimiM<r of timei lute sulphuric acid was iiaed for the elec- 
rrseMtoMi of the speed of the sntomotiiic. A. trolyte. The battery could not bo safely 
Tbe retr or driving wheel* of n car wlH turn charged at a rate of more than 10 mllH- 
mor* tlsMw In going a mile then the front anjparcd, while the discharging rate was 
wheel*, Mt for a vwj dlgewmt ^eon from 150 rallUamperea. The internal 

th*t given by B. rwsnn la that the renr p^i,t^nce of the battery was between 

“Ila'aTto wSiU U"*’**' 

hiertia of the car- Th« harder and inioother sure the current J“niP » *®P 

ti, e fturtnee of the w*d„tb.« mote I* the slip or of 2.6 mllHmeters Thle. however, was 

lost motien. on Icc or In mud the reor wheel* liot absolutely steady, for the arc pro- 
might turn swiftly end tbo iwr stend *tin. *■ duced a high musical tone, and If a ; 

an cxtreine case. The front Wheel* hnve no Leyden Jar were used, the arc would j 

Hllp. They nw not forcing the cur forward, yp ^ sgrteg of sparks of high ' 

end altoply mm a* the ear So« .low Rvory 

driving Wheel he* aome allp. Tbo drtver* of « ^ 

loromatlvfl illp. th<> pnlloy «llp» nnder It* belt Preparing to Enforce the Wireleea ; 

(13466) H. H. H. askn: I was In- Skip Aet—To facilitate the enforce- 
tereated In the method you give In Note* and ment of the Wlreleaa Ship Act, naval 

(juvrio* No. 1289« for dividing a circle Into Ove wireless Shore stations of the United 

(•uual part*. Wore 1* tnother even aimpler, will receive during the months of 

Wbioh X have devtoed. I wonder If it was between the hours of 8 

Invented si** centurie* ^fo^ A. M. and 6 P. M (time of shore station) 

a*cttotor;a;y uUm t meC« W‘rele« menwige. from merchjmt ves- 
sels subject to the act, to show that such 
vessels are “equipped with an efflolent 

© apparatus for radio-oointnuntcation In , 
good working order In charge of a per-, 
son skilled In the use of such appsrstus." | { 
The Department of Commerce and Labor 
and the proper collectors of customs will " 
then be advised. Such messages must, 
of course, be sent by a veasel at least 
100 miles distant from the naval shore 
station, and preferably from a point 
which will ehow the average maximum 
radius of the ship'd apparatus. The mes- 
sage should be prefaced by the words, 
"For Commerce Labor, Washington," and 
should give the name and the nation- 
ality of the vessel;, the latitude and longl- 
circle. D«w . dlsmetev of the given circle Jude at the time 

tnngent to the smaller circle, a. AC Kwm full name of operator sending meaaage, 

'pTi*' t*nd of thitt dlimotcr an a footer otriko an «nd the mMter’e olcmature 

nrc tangent to the DIapatciNr’s CoBtwl for Elertrfc Unea. 

:JTh; l” . ‘buiI;* of ^;.e"^«tH: -a novel device wa. ret-^ay l^tod 
enn t*) oastly prpveu by trigonometry. C»n by the Indianapolis & LnulsvXlle Traction 
ftnyime give s tlmple geomethcal proof for Company In Its power plant, whereby the 
.•nch? train dispatcher Is given absolute control 

(12467) L. B. F. asks' 1. I cfrJritTrJaTer^on S swUch^Ss m? 

x»"toi.mTS 

how to iwko two kind* of resl»tan«. one of by a imall double throw switch on the 
which to to tm water. A By far the beet way dispatcher's desk. The device is arranged 
to obtain « flurrent with any desired number of go that the engineer cannot replace tbs 
volts from an alternating current 1* tbrougb a clvcult-breakera until the dispatcher has 
trsnsfovmer. A resistance can be twod If you thrown hia switch back to Its normal 
ilesire. Ton will Bnd a anitaWe trsn»ftirm»r Tjj, gpparatus overcomtss the 

^ 

taking o» taps In the proper places, a* de- nested with the feeder sy^i"™ f**® . 
ecriiMMi In the atSteJe. Should you with a oflico of the train dispatcher. The use of 
direct current, you «n use an olectrOlytlo device Is for protection of the road 
rortiaer, tueh aa you will Bek Ip SDeffcaMaNTS .prevention of accldenta. If the dls- 

i«44. iBTA and 1787. W« wW send these should make a mistake, or If n 

« th<^ » speclUed Ume, the 

was no iwalaiaaot to clwadtl A- Bmrtatanoes atantanooualy aaaume positive control « 
iMjld bMk th* currant' go that *« mueh «•*» the fltnatlon by ■ mere movement or nw 
not lloBr. , A Am short eontrtb^ons to to* Of course the rules of tbo road 

ScMtoVtSto. AStoMcaK, sgob as experlmeata, _ power leaves the line, 

'■“'f ^ every cw ahall at once come to , a stand- 

“ stllL regardieai of Ita location on the eys- 

Aw tW MttW * . iigmnW tO thft dliMtbboT* It Is 

It M the BpHMWiirMf tcBi. and repoM to the ats^^ « » 

■ to# rat* of 87 par said that eeverel fatal *°**f"*^ ^ 
imtaivaito* sm pa« dento of th* past few yeare have furred 
to toto# ehsmeter- w{gd«r eondlttona when It would have 
»(Mtot A, tu toto MMtUe (or the dispatcher t« have 
iMWMtoSd (to* wreck hed he y Bay 

tots f ^ 5!*^ 

«D A BtMiiBttll after he kitoto Vu*. ah 
^ ig«oM-mto.»»ualnent. 


!■ turgor clrrli' *1 D and /I. Tho arc UOl) 
ont'-llfth of the circle, Both of tln*»c roetlioil* 
n Iw easily proved by trigonometry. Can 


B.V. D. Right. 


Drswwt and Uniou SuiU will keep you cool on the hellul davt. fo many 
men there'* agreeable expecteUon m the mere thought of B. V. D —to ell 
men ihme'i d^hliul lelexsbon m the wearing of it. 

The I^t. woven (ebnc* ere loit to the ikia end the Ioomi fotiiig germent* put 
no nraffl on the body. It i* at can Peivpiteiwn eveporete* quickly You 
feel like itrelchmg your atm* with a *oolhuig *enir oi " Glad-l'm-Alloel 
You don't get " heel-Ugged " when you wear B V D 


H0aiiJ 


B. V. D CmiI CW U*d*r. 
•ISrta *b 4 XaM LiefA 
Prawan. »0c. 7»c, $1 00 
aad SI, 10 • ■•rmal 


GRAFLEX 

The Graflex showe the image (5^ 
right side up— the size it will appear in the 
negative — ^ to tlw instant rf exposure. 

It IS not necessary to guess the distance 
between the camera and subject. Focusing 
scale and "finder” are done away with; 
there is no uncertainty ae to what will 
appear In the negative. 

The Graplex is fitted with the GKArtr-x 
Focal Plane Shutter, giving exposures of 
any duraGon from "time” to 1-1000 of u 


With a Oraflex pou can make snap shots on dark 
daps, (n ffie dtap woods, oreoan indoors. 

■D«ii wiln. GreHesCsbaegftsestyeordeeliir’a.or 

SriKcKy be FOLMER to SCHWINC DIVISION 

used with the GSArbltX. Eaetua Ksdafc Ce. aOCHESTER, N. Y. 
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MR. HANDY-MAN’S WORK-BENCH 

PARKER’S PRESSE^D METAL CLAMP 
Repl^ the stoquated, cumberaome, wood clamp. For inechmic*. ma- 
chitoUt, wood-worksT*. Made » 1% « 3 m . 3}, m aae. PrKea. 25c. 
35c, 45c, teapoenvaly. Mailed poat.pato on receipt of pnee. bpoeiel re- 
duefion when ordered in quaatiliea. U»al diacounl to doalora 

U. PARKER CX>. hgmtel SMmpinc*. WORCESTER, MASS 


M ONE MONTH WITH A ‘‘LONto" I 

UnKP^ roPCOMOMtPETTE MACHINE I 

Br TW&’S^lSySSSfSSSSLSTS!,.'^^ 

"to i toSBt toshsps, taste and quality- Bverybod^yonng — ■ 

iagaaA""*"'wajia 
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TIE SEBASTIAN IS-INCI ENfilNE UTK 


LATHES E™ 

liUtfmHinFm Cak-ht •wIb> W • 0 »W 
s. ■. mciiwE TOOL C O ., 5 ««a »»<. hu., mmsma 

Friction Disk Drifl 


W. F. ft Jm. Bums Coivur 


The Elkini Saw Filer and Clamp 


MASON’S NEW PAT. WHIP HOIST 

for Oatrlmr bolMt. rMMrthu RlAVMari.antlhnUt 
dlrwc from tMUU. Mtm taandll nit M law tepaitn 
Main. kT yOLM n y IjT. ^MAWOH^Sfe I'O.. ISO. 

^B^SLS wiss Files 

. . . fhta 375 ^ 10 * 0 calalog 

mailed on raeiM of Ocante ht P(wU«a atamcM. 
MwmOMBtY t CO.. M FaHia Mfi. Hiw Varti Ow ^ 


BRASS aiid ALUMINUM CASTINGS 

CaiJiuae^ palate priMOMm mroWlUCK^eiat, Cmm 


IHESCHWFRDTLE STAMP CO. 
».SIEl.LSIAMPSlFIltRS^fcfir>Uff|S 
BRIGGE.PORT CONN 


INVENTORS 

epplj for • patent Adrico froo. 

G. SCHWARZ a CO., 123 Libarty St., N.T. 


Experimental & Model Work 

Circular and Jtdvlcm Free 

Wm. (Urdu ft ^ 221 Fnhoa St, N.T. 


Models & Experimental Work 

INVENTIONS DEVELOPED i 

SPEOiu. MACHINERY ... 

E. V. BAILLARD CO.. 24 Frankfort SL,N.T. ' 

switamodel aeroplane 


flOff ASEOrmiE CO., Poa.lLA.I^ uu il^aTHK^ 

Ideal Lawn MowerGrinder 

1*11 MODEL NOW READY 


i^MinaLaa aCafw^ 

Ik iB 

H^n*''NiuNDir 
a we. CO. 
ruMoia. .«aa 
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WiUud ia Idahoi-Mr. C. F. WttUrd. 
in 111* ODomo oBEiiwd 0«rtl«. biplan* 
at IdUio F*Uf. IdSlui, on AoHl SStta. «x- 
perloneed dRBGUlty la ibi'tipf OB ooeoQBt 
of tlw very ligiit air Owt 4*3 Ond tha 
altitod* of 4.700 fMt aiiTno iltM oouUt 
b* get over 100 f**t biSlL Tbe grounds 
were aurrounded by trees, and Willard 
found be could fly best over tile plowed 
fieldc outside. The meet w«a well nt 
tended, there being over 8,000 people, 
ooming from all towae within a radius of 
100 miles. This was the second flight In 
Idaho, the first hSTlng been made at 
Boise City the week before. 

Two BrOttien Killed by • FnD In 

Kaeeia,— ^Within the pMt ihonth no leee, 
than tour men have fallen to their death 
when flying In aeroplanea. On Kay lat 
while flying together in a blplene at Be- 
baetopol, two Rueelan offleere, named 
Mattlevieh, were daahed to the ground 
and killed. The name day, Wynmalen 
experienced a bad fall at Parle. He 
dropped 300 feet, but hii|>peaed to etrlke 
In a pool of water that wae sufBolently 
deep to save him from serious injury. 
The following day Lieut. Roeer, of the 
German army, while flying above the 
station at Havshelm (near Mulbausen) 
had a bad fall of between 100 to 200 feet. 
He le reported tp have been fatally In- 
jured. 

The New Krupp Aerial Torpedo.— The 

Krupp Arm in Germany has Juit brought 
out a new aerial torp^o, which is said 
to be far In advance of anything In this 
line heretofore produced. This torpedo, 
which hag been developed from a Swed- 
iih invention, le self-propelling and with- 
out reaction upon the airship or aero- 
plane from which it Is discharged. It 
operates somewhat on the principle of 
a sky-rocket, being composed of two 
parts, vis., an explosive head and a tall 
chamber containing a slow-burning pow- 
der charge, the gaaes from which are 
discharged through tubes at the rear and 
drive the torpedo forward. The Initial 
start Is given the projectile by means of a 
launching device operated by a light pow- 
der or by clectrlcUy. The gas discharge 
tubes are set at an angle, so that the 
projectile rotates on Its axis as It moves 
forward. A very sensitive percussion 
device Is used, and Is provided with a 
safety look, which is only released when 
the projectile has attained a certain speed 
of rotation. This percussion device la so 
eensltlve that It will explode the torpedo 
the Instant It strikes an Inflated gas bag. 
Patents for the torpedo have been taken 
out recently In America. 

Nanbir of Certified Pilot*.— According 
to ofllcial figures obtained by The Aero 
from affliiated olube of the International 
Aeronautical Federation there were at 
the end of the year 1910 no lees than 618 
certified pilots. The actual number of 
licenses Issusd by all the clubs amount 
to S78, but this is subject to a deduction 
of 26 names of aviators now dead and of 
36 names of pilots who have taken out 
licenses In more than one country. When 
the figures have been corrected in this 
way, the number of aviators credited to 
each country Is as follows: France, 839; 
Germany, 43; England 39; Italy, 37; Bel- 
gium, 24; United States, 18; Austria, 18; 
Swltserland, 3; Denmark, 3; Spain, S. 
Day by day the English list is growing, 
and aviation is being so seriously studied 
In the United Kingdom now that of a 
certainty the above figures will bo strik- 
ingly more to the credit of that country 
by the month of June even. At the 
Brooklands flying ground there are now 
about 40 sheds occupied, and only on 
days when a gale Is blowing are no 
flights made there. On most flays three, 
four, and five machines msf be seen aloft 
at one time At Hendon there are two 
schools where pupils are trained daily, 
and the sight Is as Interesting as at 
Brooklands. On Salisbury Plain and at 
Bastchurch and la the New Forest num- 
erous sheds are occupied, while la muy 
parte of the country Individual avlatore 
may be found. The proepeots ore of the 
rosleet in England, and there Is sum to 
be an Immense fillip given to th« toove- 
ment by the Gordon BennoU Mttol *•*% 
which will this year he held la tha 
United Ktagdote dwing to Chttodan*- 
White’* victory oy 4 tho FrMuh dad. 
Amerioaiu la tho Wd tM*. 


PwiaaM Noede Ptoo llioiiSiMd 

DjMiBlta,— It la eetlttitttod that 8,0«0 
tone of dynoraite will beragulnd to Ofrry 
on the work of oonatraoHon on th* ooafti 
and the Panama railroad 'durlBg to* fl*- 
oal year ending June SOto, 1918. Of this 
omouat, 8,280 tons must be 48 jper cent 
nitroglycerine, end 1.780 tons must bo 
00 per cent nltro-glyoorlne. For the pres- 
ent y«ar, the estimate wo* 8A84 tons. 

Londoa Passenger Tkafik Grow* Apdo*. 
—The estimated populatloa of Greater 
London la 1908 wm 6,800,000, and In 
1909 7,480,000. In the Intorlm. the tralBe 
had grown as follows; Local railway 
companies from 291 millions to 441 mil- 
lions; street care from 894 millions to 
' 687 millions; omnlbusea, from 88T mll-| 
lions to 811 millions, toe total trafllc per 
year having thus IncreHed from a total 
of 978 millions In 1908 to 1408 millions 
In 1909. I 

Dasnriag the IfidriaKppL— Work ti 
being prosecuted on the great dam, 
eeven-elghtba of a mile long, across the 
KlMlaslppi at Keokuk, Iowa. The struo- 
tnro will rise 82 feet above the river 
bed, and along Ite length will be 119 
flood gates 80 feet wide and 11 feet high. 
At the end of the dam will be the lock 
gates and a huge power house 1,400 feet 
hmg and 183 feet wide, la which will be 
mounted SO hydraulic electric power gen- 
erating unite. The Initial Installation of 
120,000 horse-power ii to be completed 
July let, 1913. 

Cofferdam Aronnd *' Maine '‘Completed. 

— Now that the cofferdam around the 
wreck of the "Maine" Is about completed, 
It should not take long to pump out the 
elliptical basin which has been formed, 
-and expose the wreck of the ehip. The 
first care will be to make a thorough 
search for bodies. After that will come 
the Investigation of the bull to determine 
the real character of the explosion which 
sent the ship to the bottom. Fears have 
been expressed as to the stability of the 
caissons, but there Is no doubt that army 
engineers have given this matter most 
careful conelderatton. 

Oregon Agrtcnttural Collece.— An engi- 
neering show, patterned after the elec- 
trical shows which have been given In 
the large cities of the country, was re- 
cently opened by the faculty and students 
at the State Agricultural College at Cor- 
vallis, Oregon. The apparatue and work 
of civil, mechanical and mining engi- 
neers, and that relating to forestry, was 
exhibited, the civil engineering section 
being devoted to good roads, the mining 
to ores and processes, the mechanical 
engineering to shop work products and 
machine operation, and the electrical to 
exhibitions of high tension current, weld- 
ing proceeees, wireless telegraphy, etc. 

First Auxiliary SoUlag Ship.— It Is 
not true that the auxiliary bark "Qu«- 
velly” was the first auxiliary sailing ves- 
sel to leave the imrt of New York under 
her own steam; for •everal years ago 
the big flve-Ba*»ted German auxiliary 
ship "Rickmers” sailed from New York 
under her auxiliary power. Over half a 
century ago, moreover, two American 
auxiliary sailing ebtpa, "Edith," 1842, and 
the "Masaaobueetta," 1846, were built in 
this country, each being equipped with 
both sail and ateam power. They were 
full rigged, and their propellere ware so 
adjusted that they could be turned up 
out of the water. Ner shonld we forget 
the old “Savannah,” 1819, which wm, 
atrlotly speaking, a steam auxiliary. 

Rlrated-plate CaMe Saapaatoon ftridge. 
—A Buspenslon bridge of curieue novelty 
hae lately been built over the Oder River, 
Breslau, Germany. It la a hlftoway sue- 
pension bridge of 416 feet span. The sup- 
porting chains oonalet of four fla* bands, 
each made up of 18 tblokn*B«» of Phtte 
riveted together. The floor load, taken 
up by tbe eutvenders. Is distributed be- 
tween toe four band* of each cable by 
a complicated oyitein ^ eaualiser bars 
and links. The Germane are nothing If 
they are not theoretloal, and so we learn 
from Efipiaeerlap Vmt toat “the adop- 
tion of bands jbft toe stMtonsloa oablM 
WM due to tow dsaliw to aeomre toskhnua 
SexlMtlty la a- teritoM dlmetlon to pitoer j 
to mtoimlM to« getofldtolr etreesee ne*r 
the toven totopentore 
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We have beeo 
asked 

If we UM the name of die mb- 
wribcr when wiitmg to the people 
whow names appear oo the iiits 
•ent in by our fiKitdi. 

Of course we do not mention 
the name of the penen who sent 
ua the list without pet mi s i ion. If 
this doubt has dettned you from 
sending us a list don’t wait any 
longer, send in the list at once and 
rest assured that your wishes re> 
ganhng the use of your name will 
be respected. 

All you noed do 

b simpiy sand us the names of 
those who^outninlE die “Sciend&c 
American will mterest and we 
wffldotherest Of come the more 
naiaea you send us the better will be 
the lendti obtained and the longer 
’Ae period for which your peAood. 
Stdisedptian wilt be ortended. 

For each nety subscriptioa »• 
cewad hunt ibe list you send us 
wiQ extend ^ymir idbitcriptioo 
few numdii. Hm 2 we ^ 
^r»e snbsenptioha bom your bt 
we wdt cxt^ >001 Mbsoiplioa 
lor a fuB year. 

Don’t fad to pnt your name and 
.r iiiddreM on each Hn you send us. 
andiM we inaybe anabied to give 

' '"'ybhtf'CNdb 


j The Teinperatnre of Italy. -Dr. FlHppo 
i Bredia has Juat published an exhaustive 
work on this subject, comprlelng tabu- 
lated records of the temperature, by 
ten-day periods, from 1888 to 1906, for 
the meteorological stations of lUly; also 
statistics of the variability and the range 
of temperature, and a large number of 
charts. This bulky folio volume, which 
Is Issued by the Ufflclo Centrale dl Me- 
teorologla at Rome, forms a fttting com- 
panion piece to the same writer’s work 
on the rainfall of Italy, published In 
1908. 

Reflection of UUra-vtolet Light by 

Snow. —Prof. J. von Kowalski, in a letter 
to Nature (London), describee hie obser- 
vations of the spectra of sunlight re- 
llaoted by snowflelds in Switzerland. He 
finds that the ultra-violet rays are re- 
flected by snow almost In their entirety. 
This fart helps to explain the trying 
effects of such light upon the eyes, and j 
suggests the advisability of wearing, dur- ' 
Ing a period of snow and aunahlne, 
glasses that are opaque to the ultra-violet 
rays. 

New Physical and Chemical Tables.— 

The preparation of a now edition of the 
standard work now known as Landolt 
ic Bdrnsteln’s “Phystkalisch-chemlBcbe 
Tabellcn” has been undertaken by Dr. 
BiSmateln, of Berlin, and Dr. Roth, of 
Qrelfswald. Theae two wrltere have aet 
an admirable example In addreaaing a 
circular to men of aolence and scientific 
Institutions throughout the world Invit- 
ing suggsstlona as to additions, omls- 
alons or other changes likely to Incrcaee 
the value of the work. Such suggestlona 
should be sent either to Oeh. Reg.-Rat 
- Prof. Dr R, BOrneteln, Landhauaatraese 
10, WlImersdOTf bel Berlin, or to Prof. 
Dr. W. A. Roth, Karlatraase 8, Qreifs- . 
wsid. ■ 

An Arctic Coal Mins.— According to 
La Nature, the most northerly coal mine 
In the world la that of the Arctic Coal 
Company (an American concern) at Ad- 
vent Bay. (m the east coast of Spttzber- 
gen. The coal crops out at the surface 
of the ground several hundred feet above 
sea level, and Is brought down to the 
harbor by a funicular railway. Tbe 
company has about IRO men at work, 
chiefly Norwegians, who remain on the 
spot all the year, although Advent Bay 
la blocked by Ice and Inaccessible to 
vessels for eight months: vis, from No- 
vember to June. About 8,000 tone were 
taken out last year, hut tbe maximum 
output has not yet been reached. The 
chief market for thle coal la Norway, 
which baa no coal tnines of Its own 

The Antarctic Expeditiona.— The whole 
scientiflo world le watching with Inter- 
est the progress of the numerous expe- 
ditions that are now laying siege to the 
South Pole, or are preparing to do ao 
There Is, of course, much International 
rivalry, and apparently each party Is 
disposed to regard as inviolable by the 
others the field of operation that It has 
chosen. The moat surprising piece of 
news that has come from the scene of 
action up to date Is that Amundsen, who 
sailed In the ’'From," ostensibly for tbe 
Arctic, baa turned up In the Antarctic ; 
viz., at the Bay of Whales, an Inlet In 
the Ice-harrler at 165 deg W. longitude. 
Here he was found by tbe "Terra Nova," 
on tbe return voyage of the latter after 
dlaembsrklng Scott at McMurdo Bound 

Halley's Comet.— Prof. B. B. Barnard 
Itiforms ua that he Is still observing 
Halley's comet with the 40-Inrh Terkes 
telescope. It Is now growing rapidly 
fainter. His last observation was made 
on April 25th, when the comet was esti- 
mated to he of the sixteenth magnitude 
to a poor sky. On April 23rd. in a good 
sky, it was estimated HVk or 15 magni- 
tude. At the observation of April 25th, 
the comet was 463 million mllea from 
the sun, and 414 million miles from tbe 
earth. It Is now very small lo the eye, 
and feeble in Its light. After its reap- 
pearance next autumn or winter from 
behind the sun In the morning skies. It 
will perhaps be out of reach of any via- 
. ual telescope, hut Prof Barnard bsltoves 
that It nmy possibly be foUowad longer 
with the great photographlq rbflectors. 
The eomWi etnnot be followed bow very 
mnefii Imtflsr in the evening tdtteiv be- 
eaiUMt tit Xi« Isngthening of twilight. 
bbA. tig aMfwncb to the fllrfthtloa of 
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The Newest, Clearest, Most Interesting Book on Aviation 

THE NEW ART OF FLYING 

By Waldemar Kaempffert 

MaMguig Editof ef the Sc/enUfie j4meHfan 

Do you know why flying machines flyf Have you any realization of the 
problems involved — of balancing, of motors, of propellers; the legal and 
international problems? Flave you any ideas as to tlie respective meiits of 
monoplanes or biplanes? The new art of flying has opened a whole vast and 
hitherto unexplored field to civilization. If you want to understand it, and 
be abreast of the times, read “THE NEW ART OK FLYING.’’ 

86 illustrations, J2me., $1. SO net 

JUST PUBUSHED 

Publishers DODD, MEAD Sc COMPANY New York 
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Are you " trying to make both ends meet ” on a small, un- 
satisfactory salary ? Are you one of the thousands of energetic, 
capable men whose days are spent in work not suited to their 
natural talents } 

Then reed this wonderful offer. We mean it end 
there is a fine chance for you if you improve it. 

If you lack the time and the means to stop work and take a course of 
baining, the American School will lend you the cost of the training you 
need and let you make your own terms for repaying us. 

This is the greatest offer ever made to men who 
have "got It iu them to nse,” sind we are pre- 
pared to help everyone who comes to us in earnest 

Check the coupon, roeilil to ui, end we 
willeiipltia fully our “Deferred TeUiea" 

plan, how we will lend you the cortoi the M /t a. • a 
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Hk j THEY ORDERED 

38 “MACK” 

TRUCKS AFTER INVESTIGATING ALL 

For six full months engineers of the American Telephone and Telegraph 
Company made a thorough study of motor trucks and then concluded 
that the “MACK” was the leading gasoline truck of America 

U P-TO-DATE concerns all over the country have reached the pREJUDlCE dies hard. Motor trucks look unwieldy, but they 
earn#, rnnrliisinn rpali7inor the convcniencc. economv and ^ ate not. No motor truck made is as substantially built, and 


same conclusion, realizing the convenience, economy and 
advertising value of motor 
truck delivery. The Texas Oil 
Co., for instance, has in use 
33 “ MACK” Trucks. 

The “ MACK •• will take 
DOUBLE THE LOAD of 

any team, will deliver it 
TWICE as quickly, and at 
far less net cost all- 
around. It will back a load 
quickly into any corner and 
will climb grades that no team 
can negotiate 

It IS infinitely more adapt- 
able than team delivery. In 

rush seasons, it will work 

twenty hours a day. It costs nothing to feed when it is idle. 
Weather conditions, whatever they are, do not affect its service. 



PREJUDICE dies hard. Motor trucks look unwieldy, but they 
^ ate not. No motor truck made is as substantially built, and 

can do as much hard work as 

the "MACK” and yet no 
motor truck and no delivery 
team can possibly be more 
easily handled. 

This is because truck- 
making is not a side line 
with us in connection 
with pleasure-car con- 
struction. 

We specialize in trucks for 
heavy hauling. For twenty 
years we have built trucks. 
We have been building com- 

mercial motor trucks for seven 

years. And that long, special 
experience has taught us what others cannot know as well — how to 
make trucks with a maximum strength at the least weight. 


No firm has a right to say it is handling its delivery problem as economically and convemently as it can he handled antil it has stadied 
the possibilities of the “MACK” Motor Track. Send for large illustrated catalog, showing how simple and serviceable the “MACK” is, 

MACK BROS. MOTOR CAR COMPANY 






The lUviee shown above embodies two water-filled tanks, one at each mast, consisting of large side chambers connected at the bottom b> a shallow transverse passage- 
way. The flow of water from side to side of the tanks is so far delayed that thm>e is always a large excess of water on that side of the vessel upon 
which the sea wave is exerting its heeling effect. 

ANTl’KOLUNG TANKS FOR STEADYING SHIPS AT SEA.— [See page 502. | 
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Flying in a Wind 

S d’PLKMKiVTINCi our rrcont discussion of 
the conditions of flight in u wind, wc wish to 
make it clear that the article was intended 
ns a word of warning to the novice, and not to the 
exjicricnccd airnuin. I''nrlhcrmorc, lest the article 
should lead to confusion regarding the eleinentarv 
laws of motion, we wish to eiiifihasixe the fact tli.it 
once the aviator is clear of the ground, his maneu- 
vers and all questions of moineritiiin, speed, etc., 
are referred solely to the new niediuin, the air. 
Whether the air he in nioveinent or not, need give 
him no concern whati'ver, exeept so far us regards 
those local disturhaiiccs. known as '‘pockets.” “air 
hoh’s," "boulders,” •■1c. The risk in turning when 
flying against the wind might occur only when an 
aviator failed to distinguish hetween his vi locit 
with regard to the air and his velocity with regard 
to the earth, and if, because he was moving slowly 
or not at all over the earth, he omitted, when 
making the turn, to hank his machine to the proper 
d«'gr«‘<- corresponding to his velocity through the 
air and the .sharpness of the curve described by his 
aeroplane. 

,So far ns the equilibrium of the mochine is con- 
cerned. It makes no difference whatever (except for 
tlic local disturhaiiccs above mentioned) whether 
tlic atmosphere lies absolutely still above the earth 
or is moving over its surface at 100 miles per hour. 
If it were passible to build an automatic, unpiloted 
aeroplane, with controls that functioned perfectly 
in all the various evolutions, and it were started 
in flight over a rectangular or oval course, it would 
perf()rra the various maneuvers with just as much 
certainty in a wind as it would in stiU air. 

The danger to which we referred would be due 
entirely to the human clement in the problem — to 
the fart that the aviator, particularly if he were a 
n«»vicc and making his first flight In a wind of 
strength, would be liable to refer his speed to the 
earth, and not, as he should, to the medium in which 
he was traveling -tlw air. It is quite possible that 
the well-known liability of the beginner to fall when 
making a turn out of the wind, is largely traceable 
to this error. As a matter of fact, in a macluTie 
flying at tO miles per hour tlirough the air against 
a tO-niile wind, and therefore Imving no speed with 
regard to the earth, conditions of equilibrium in 
tnrninjc will he evaetly tlie same as if the same ma- 
chine were flying at the same speed through still air. 
In each case, were it possible suddenly to reverse 
the aeroplane instead of turning it gradually Mn a 
circular path, its inertia would tend to carry it on- 
ward against the nir in its first line of motion, 
according to the well-known law. 

It Was the Wright brothers who first clearly dem- 
onstrated the proper method of control In turning, 
namely, by adjusting the tilt of the machine so 
that its vertical projected area would cause the 
atmosjiherc to offer the horisontnl resistance neces- 
aary to equilibrate the centrifugal force, and enable 
the machine to make the turn. ^ 

Jt 


sciiimricAMBEM^ 


The qualified aviator knows that the do* 

gree of banking is determined by two fwftot^, the 
speed and the tmarpoiess of tlic curve. , Exporienoe 
has taught him just how far the increased air reac- 
tion on his outer wing surface should be permitted, 
under the control of his own warping devices, to 
bank his machine to suit the speed and the curve. 
Furthermore, he judges his speed strictly with re- 
gard to the air, and not with regard to the ground. 
Consequenuy, if he were creeping slowly up to a 
pylon, against a wind of nearly his own velocity, so 
that at the instant of turning, he was practically 
stationary, in putting his rudder over for a sharp 
turn, he would know enough to bank his aeroplane 
to the same degree as if he hud rushed up to the 
pylon at 40 miles per hoar in still air. 

But how many of the newcomers, if we except 
those who have had instruction in a good aviation 
school, in making thriir first flight in a wind of 
strength, and approaching a turning mark at a 
speed over the earth of a few miles an hour, would 
know enough' to bank their machines to the full ex- 
tent required? ,lf the pilot chanced to be a chanf- 
fenr who had r^bgntly turned aviator, by the very 
instincts of his fortner training, he would be liable 
to manipulate his aeniplane for slow speed condi- 
tions, and not for the full 40 or 50 miles per hour 
at wltich he was traveling through the air. 

The homeliest illustrations are sometimes the 
last. That flight is concerned solely with tlie me- 
dium in which it takes place is proved in the case 
of a common house fly when it is flying, say, in n 
Pullman dining-car. Although the b^y of air 
within the car may be traveling at 70 miles an 
hour over the earth, the motions of the fly will be 
made with the same freedom as they would were 
it flying in the stationary air within the cafe of 
a city hotel. 

The aviator, then, is concerned solely with bis 
iiiovrment tlirough the alrj he has no concern what- 
ever with the motion of the whole body of air itself, 
whether that motion be over the face of the earth 
ns a 40-mih' wind, or around Hie earth’s center- at 
1 .000 miles an hour ns part of the atmospheric belt, 
or around the sun at 60,000 miles j)er liour’in the 
path of the earth’s orbital movcinent. 

We spoke almve of a sudden reversal of the 
iiiaeliinc in a wind. A.s a matter of fact, this would 
b- impossible. But if It could be done without 
the interposition of a projierly banked turn, the 
iiiaehnit , for the few moments before it fell, would 
be imning tail first against the wind. The same 
result would follow if a sudden reversal, without 
the usual turn, could be made when flying in still 
nir — the machine would tend to move onward in 
the line of its original flight. Both in a wind and 
in still air, the conditions would be Identical, The 
cliange in vebwity would in the first case be from 
zero to inlmis 80 miles per hour, and in the second 
from plus to to minus 40, again a total change of 
Velocity of 80 miles per hour. 

Ill conclusion, we would piint out that the sup- 
posed difference between the dynamics of flight in 
a wind and in still air will vanish if we bear in 
mind that while the gravity of an aeroplane in flight 
is referable to the earth, its inertia, as affecting 
changes of motion, is not in any sense referable to 
the earth, being, in fact, an inherent property of ' 
the machine itself. An engineer who has been ac- 
customed, in calculating problems of train accelera- 
tion and retardation, to refer velocities to the earth. 

Is apt, at first thought and tbrAugh sheer force of 
habit, to retain the same reference point In con- 
sidering, for the first time, the, velocities of an aero- 
plane in the air. The reference point, we repeat, 
is no longer the earth, but* the air itself. 

Chutes as Fire Escapes 

A CORRESPONDENT in New Jersey writes 
to ask if wc will not give our opinion as to 
the life-saving value of chutes, properly in- 
stalled in factories, department stores or other build- 
ings that are crowded with oecupants. We gladly 
do so; for we believe that in simplicity, safety and 
capacity ta« handle large numbers of. people, tha 
chute offers the very means of escape for a 
panic stricken crowd. 

The chute form of fire escape consists ,, of a 
smooth, metal-lined, inclined plane, of sufllcient 
width to permit the passage of several persona, .gad 
whose inclination Is such as to insure $hat gravity . 
will carry the body safely and surety'* to the 
curvM landing at the Imttom, For faetory bglM* 
ingg it has the advantage that the oeqnnaDtg are 
])crfcctly familiar with its operation, ana pot 
hesitato to trust themselves to the descent! for tflie 
chute Is one of the most popular fonOi of pqter- 
tainuient among those factory operatives 'Mthp 'pcob* 


ai sum pUoes *■ 

tphe q^en of indtog the 'm^wiurjr space for 
a safllcleat number of chutes to handle the popula- 
tion of a crowded building k nOt so (bffjralt as 
Bright at first thooj^t appear. The mOif practicable 
chute would be that which ooasisto of U spiral slide 
inclosed within a The tubb need to only a 

few feet in diameter; and ft would to possible to 
erect several of these against the Inner walls that 
front upon the central court or well. In eases 
where this was not practical, a styiarato fire tower, 
occupying the space now given over to the treach- 
erous stairways, and shut off from Hie main building 
fay iron doors, could to utilised for the erecUm of 
tin* chutes. 

The speculative builder, It is true, might raise 
objections on the score that too much valuable 
sp^ would be required for such devices; but we 
dgrp to believe that the growth , of humanitarian 
considerations hag reached aqcli > pnUnt that, if the 
building departments of our eitiCs were to make 
tht: provision of commodious fire towers an Indls- 
IxSnsable requirement of the building laws, they 
would be enthusiastically backed np by public 
opinion. 

The chute is the ideal fire escajM:. The present 
exterior fire escapes are liahle to be cut off by flame, 
smoke or asphyxiating gases; the same causes may 
shut off the elevators; interior stairways may be 
blocked ; but the chute inclosed in its metal tube and 
built within a firc-proteeted tower, offers a certain 
escape to the ground of every occupant that may 
reach its upper entrance. 

Of Nation-wide Importance 

T he passage by the New York legislature 
of the bill commanding the Board of Esti- 
mate of New York City, at the behest of 
the Supreme Court justices, to provide funds for 
a County Court House in City Hall Pork, is a 
blow against the principle of city home rule, which 
has a significance that should commend it to the 
ciir«-ful ottention of every municipality within the 
United States. The city authorities are the proper 
offieinls to determine what buildings shall to erected, 
and where, and how their cost shall be met. F’ur- 
thermore, this bill Is highly pt'rnicious in its effect 
ujion that long-delayed but greatly-needed awak- 
ening to the im{>ortancc of the qiiivstion of the archi- 
tectural and general aesthetic npiM.*arance of Amer- 
ican cities. The “city beautiful” is no mere dream 
of the enthusiast, and the recent awakening of the 
public to the necessity for preserving such parks 
and open plnsas as we have, and of erecting future 
public buildings upon some carefully co-ordinated 
plan, is one of the most encouraging signs of the 
times. 

Not many months ago, the Supreme Court jus- 
tices who compose the Court House Board, 
selected City Hall Park for the ereetlon of a huge 
court house, whose towering mass would have en- 
croached sadly upon the all-too-limited area of the 
park, and would have reduced to insignificance the 
classic and beautiful City Hall — the one perfect 
architectural gem among the public buildings of this 
city. 

There is no mistaking the genuine character of 
the outburst of public disapproval of the proposed 
plan, and the popular indorsement of the substitute 
scheme for the development of a noble civic ^nter 
by the purchase of the blocks Imm^iatety north 
of the City Hall and the erection thereon of the 
prop^N(4 Court House and such other municipal 
tolfdmip as might from time to time to approved. 

The present' bill Is deplorable, }ook at it from 
whatever itandpoirit we will. Not alone doe* it fly 
in the very teeth of precedent and the public will; 
not alone does it exhibit a contemptuous disregard 
for the professional knowledge and pqbUo-spirlted 
efforts of the leading arcliitccts of the conntry, but 
it establishes a subversive principle by, charging our 
ju4gcs, "whose business It is to judge and not to 
execute," as the New York Timet very aptly re- 
marks, with the execution of public works. More- 
over, it is safe to say that if the Suprettk 'Court 
jpsti<!es, who compose the Cmjrt , Houie Board, 
should -take any executive aetion under ’ftb^ptovlt 
siont of this measure, they WRI do so tolri^antlyi 
lairing frill Well that their action k lisblr to nlti- 
ttote reversal in tto Cowt of Appeals. Nevap 
jkere the Viafacs of the titisens of Nek Torts madri 
known with clearer emphtoi* tbon upon thl* queo- 
tlon of the preecrvotloa of City Hall Bark. W* 
can eemeeive of no legikUrtve matter .irhtdb 
the OoVerbor of the omdd more aalety exendiri 
hia power of veto. 






Vacant Regions in the Milky Way 

Herschers “Windows of Heaven” 

By Mary Proctor 


nenai of wwamitlr absolute dark- 

1 aiNW yravaH amid the lumlaoua olouda of Btars in 
iOlkr Way bu been ahown by the photographs 
tefc— 1W S. V- Barnard of the Yerkee Observa- 
tory. la tbasa sutrvalowi galaetio landscapes, bright, 
Otoodrltka maaaes farrowed by dark rifts and dusky 
laaea are rayoaled, Indicating seemingly the eventual 
braaklng up of the matarlal forming 


connected. Is It an ultimate condition of nebulous 
matter, or la It something wholly different from the 
ordinary nebulosity of the sky?” It Is believed stars 
run through their various stages of brightness, until 
In the oouree of their career they fade from view, drift- 
ing like black cinders through space, undetected save 
where the spectroecope betraye their Influence on glow- 


of clouda of stars Interspersed with dark rifts, sepa- 
rated by luminous wisps and tendrils, as though a 
celestial breeze had wafted them apart Pointed arcbee. 
Intricate paaaages, and key-hole apertures enhanced 
the general effect, which was all the more remarkable, 
as feelers were observed which reached outward to- 
ward nebulae and clusters and Intertwined themselves 
around outlying stars like tendrils 


tk» KUky Way Into many small but 
Indcpsodont nebula. Aooordlng to the 
theory of Sir William Herschel, these 
bluk opbolngs amid the atarry regions 
of the Cmiaxy denote the ravages of 
time and are among the most impres- 
ktys of oelestial phenomena. “Hter 1st 
wahrbaftig eln Loch Im Hlmmel" 
(Here, truly, la a hole In the sky), he 
la said to have remarked to hts sister 
Caroline, when, after a long, awful al- 
ienee, he concluded his examination of 
a black opening four degrees wide. In 
the oonstellatlon of the Scorpion. It 
was speolally remarkable, as It bor- 
dered on the west et an exceedingly 
compact cluster (Ueasler's No. 80), 
postdUy formed, he thought, by etara 
drawn from the adjacent vacancy. 
chasm was to him one of the most Im- 
prsaslve of eolsstlal phenomena. Night 
after night, and year after year, be re- 
turned to the study of this .strange 
dark abysa without ever clearing up 
the mystery of Its origin. 

Since the days of Herschel, we have 
become more familiar with the ‘pe- 


cliuglng around a vino Novortheless, 
those visual records of barely iierceptl- 
blo details, in the Milky Way. eannot 
begin to compare In value with the 
elaborate wealth of detail shown In the 
photographs of this region obtained by 
Prof Ifamard 

In a paper road Ix’foro the Astron- 
omical and Physical So<‘ipty, December, 
l»f)5, entitled “Vacant Heglons of the 
Sky," he gave the following account of 
a small star cloud in Sagittarius 
which can be readily seen with the 
naked eye “The photographs show 
this cloud to be specially remarkable 
for two black holes In Its upper part. 
The east side of the larger hole Is very 
sharply defined, the cutting off of the 
stars and the apparently feeble nebu- 
lous light Is remarkably abrupt, as If 
someone had drawn Its outline with a 
brush and black paint The west side 
of the hole shoals slowly and is not 
abrupt So definite Is this spot that 
several astronomers have thought that 
It may not really be a hole, and that it 
Is perhaps an opaque mass of some 


euUartttes of these vacant regions In PhotograpuoU by ptof, b k fl«rn»ni. 


sort that cuts off the light from this 


the star depths, by means of the photo- The remarkable dark vacencise north of the star Theta Ophinchi. 

graphe obtained by Prof. Barnard. Yet _ 

Thu photograph WM qisdo with the 10-lneh Brae® t«lo»flope of V*rk«* ob»crv«U»ry OH M«j 
we are not much nearer the solution put« wumpotMi three hour* siui thirty minuUM. 

of the problem concerning these gloomy 

deserts of the sky. Are they actual rifts amid dense ing suns In like manner the nebula may run their 
layers of stars, the “Windows of Heaven,” as Her- course during vast asons of time, drifting llko dere- 
■ehel termed them, giving ue a glimpse of the Im- llcts along the Silver River of Heaven, as the Milky 
menstty of space beyond: or are tbeee dark spaces Way has been fancifully termed by the Japanese “The 


In like manner the nebula may t 


pari of the Milky Way, against which 
It Is seen In black relief My own 
opinion Ih that it Is a true hole through 
which we look out Info space beyond 


course during vast asons of time, drifting llko dero- splcuous star which has a small attendant preceding, 
llcts along the Sliver River of Heaven, as the Milky There arc one or two other minute stars In the hole " 


menstty of space beyond: or are these dark spaces Way has been fancifully termed by the Japanese “The Another photograph taken of a “long, dull vacancy” 
In the sky due to absorbing matter between us and dying out of nebube,” says Prof. Barnard, “la a prubsr visible to the naked eye, In a region near Theta Optalu- 


the stars? According to the theory advanced by Prof. 
Barnard, such matter must, in many cases, be per- 
fectly opaque, for la certain parts of the sky the stars 
are apparently blotted put. Elsewhere we see them 
dimly ae through a veil, as though a vast nebulous 
mass drifted between us and the stars. “It is hard to 
believe In the exlatence of such matter on such a tre- 
mendous scale as Is Implied by the photographs. As 
to Its nature. If it does exist," acoordlos to Prof. 
Barnard, “It must be In some waY related to the 
aebulw, for we find them In moat casea to he Intimately 


blllty fully os warranted as the belief and certainty 
that the Stars must die." 

The frequency of the black openings In the Milky 
Way, dimly seen with the naked eye In some cases, 
constitutes one of the most important facts, confirm- 
ing their appearance as tested by the camera. An ad- 
mirable delineation of a doubly perforated star-cloud, 
which forms part of the vivid scenery of the Milky 
Way In Sagittarius, was completed at Parsonstown In 
1889, by Dr. Otto Boeddlcker, after five years of labor. 
The result was a drawing showing a curious blending 


chi, resolves Itself by means of the camera. Into an 
Irregular rift almost encircling the bright mass within 
which the star is placed. Purrowing lanes for Itself 
through the nebulous star mist north of Theta, and 
straggling westward to the edge of the photographic 
plate. It finally connects with vacant regions of the 
sky in the neighborhood of Rho Ophluchi. This is a 
fine but wide double star, and In speaking of It, Sir 
John Herschel describe It as being on "an Intensely 
black background in a great blank space.” The latter 
(COnMnuol on pope Stl) 
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Measuring the Deviatimi of Bore HoleB 
gy J. F. SpriBfw 

T he newer syatenui of drilling holes Into the earth, 
while wonderfully effective as to the boring oper- 
uiloii pioper, have manifested a rather peculiar kind 
of erran(y In that (hoy deviate from the vertical. 
Ifndfir the older system, when u heavy chleeMlke tool 
is alternately lifted and dropped, the hole 
could, it would seem, scarcely he anything 
hut vertical In such methods as the chilled 
Hhot and diamond systems of drllllni?, where 
a metal rod Is the Instrument of boring, it 
would seem unlikely that anything more 
than a very rnlnnte deviation could occur. 

Ijpt It be remembered that In these systems 
the drilling Is effected by rotating the drill 
rod It seems almost Incredible to suppose 
It possible to rotate such a rod In a bent 
hole. But whether we understand It or not, 
the fact Itself Is well ascertained. One can- 
not, perhaps, give assent to any such story 
ns that of the man who drilled and drilled 
In from a point In his own raining claim 
until the bit came up on that of his neigh- 
bor. Hegarding this as apocryphal, we still 
have reliable accounts such as follows’ 

Twenty-three holes were sunk by drilling 
In the northern part of France In a circle 
of small radius Four of these deviated 
nearly one foot for every fifty feet of depth 
until a level of 2S0 feet below the surface 
was reached. In another case, It was de- 
sired to sink a drill hole along the axis of a 
shaft four feet In radius When a depth of 
72 feet had been reached the deviation had 
carried the hole out at the side so that It 
was no longer serviceable for the puriwse of 
drainage, which was the object sought. 

This amounts to a deviation of 1 foot In 
18, A hole Tfif) feet deep was put down in 
Germany and developed a deviation amount- 
ing to 47 degrees. This hole was bored by 
means of a turning bore and Iron rode A hole put 
down In South Africa to a depth of 4,802 feet deviated 
the enormous amount of 2.185 feet This is not as 
great an angular deviation as In the last case, but 
the depth here was great All this may seem merely 
interesting and curious to those of us who are not 
engaged In sinking exploratory bore holes To the 
parties most concerned, however. It is a matter of 
trial and difflciilty. Thus, In the ease where the devia- 
tion of 47 degrees developed, It seamed useless to 
attempt to proceed after the facts became known. 
The bororaaater had claimed the hole to be perfectly 
vertical. In fact, 
however. It was 2 
degrees out at a 
depth of 200 feet, 

3% degrees at 300 
feet, 8% degrees 
at 430 feet, and 
47 degrees at 
760 feet It will 
be seen from this 
that the devia- 
tion may occur 
without warning 
In this case a 
deviation of 38% 
degrees occurerl 
in the final 320 
feet 

It will be Inter- 
esting to know 
Just how these 
deviations were 
ascertained The 
Instrument e m - 
ployed was of the 
following char- 
acter A glass 
tube having a bot- 
t 0 ni perpendic- 
ular to Its sides 
is filled half full 
of an aqueous so- 
lution of hydro- 
fluoric acid, 20 
per cent strong. 

This chemical 
has the quality 
of etching or eat- 
Ing away the 
glass, while at 
the same time 
leaving It trans- 
parent. If the 
tube containing 





the acid be now lowered Into the bore koto, • ilneie 
or leea regular etching will take vlaoe dlfe .it»' tM- 
clllatlon. tt will be eaey to disregard tble aAtl^^tiM .f ' 
that coaaeqnent upon raising the tube, becaueh ot the great hbelttk that itahda dfi ^ Idaaaa in 

abeence ot any deep marginal ridge in any dlreetton. * front oi ou Fewra in Homo anp a aiMoiT thsi 

The Instrument containing the tnbe is, however, al- Involves In Its reoord move 9t thO tt^hfotauitaBees or 
lowed to remain a ooneldcrable time at the depth war and pomp, tradition* ot romattsd* and melo- 

at which the inclination la dealred. There will re- dramatle glamor than anything that hae baan banded 

down eonceming any oae of th* «tth«r forty- 
eight Bgyptlsa obeliaiiB stlU In satlMaitce. 

These mighty shafta, quarried frem red 
granite, or syenite, and a fetr of htud aand- 
atone, were erected by the aun-worshlplng 
Bgyptions as a flgure reprelentlng a ray, or 
a pencil ot light, The sun was the god “Ra," 
and appeared upon the monumente and on 
the papyri under vaiions forme. The 
greatest monument# representing 'TU" 
were the obelisk and the pyramid; the 
latter eymbollcal of the setting sun— dark- 
ness and death. The obelisk as the ray or 
needle of light seems to be like the up- 
lifted pyramid seeking penetration, for Its 
cap bears the pyramldteal shape, and so 
In melancholy distinction the pyramid ap- 
pears to be the top of It eunken low in the 
deeert eande. 

Of the forty-eight remaining out of the 
hundred that were doubtlees placed by 
Thothmes IT!, and Bameaes II., ten are 
lying prostrate and thirty-eight are thus 
distributed— nine in Egypt, two in Con- 
stantinople. twelve in Rome, six In Naples 
and other parts ot Italy, two In France, 
tour In England, two In Germany, and one 
In the United States, whose recent history 
as told in the tremendous task undertaken 
by Commander Qorringe of the navy to 
bring it from Egypt and place It la Central 
Park In New York city, was full of strenu- 
ous and Interesting detail. But the history 
of all these obelisks can be obtained from 
a vast array of bibliography, much of 
which Is still to be translated from the Italian and 
French records— particularly from Fontana In his 
"Della trasportatlone del Obellscho Vaticaoo" (1500) 
and “A History of Obelisks" by L’Hote (Paris, 1886). 
There was one obelisk erected In Heliopolis by User- 
tesen I, between 2768 and 2714 B. 0. that still exlste. 
All of these shafts are more or less covered by hiero- 
glyphics, excepting the one In front of St. Peter’s, 
which Is bare. 

The largest obelisk is on the piassa of St. John 
Lateran In Rome It was brought from Thebes to Alex- 
andria about 230 A. D. by Conetantlne the Great, and 
thence to Rome 
by Constantine, 
who placed it In 
the Circus Max- 
Iraui. It meat- 
urea In height 108 
feet and 7 Inches 
and weighs 465 
tone. On the tall 
of Rome It was 
broken In three 
pieoee and lay 
neglected on the 
ground until 
Pope Biztue had 
it taken from the 
ruine and re- 
stored in 1688, 
The obelisk in 
Central Park te 
69 feet 6 tnohee 
oigb, nearly 8 feet 
■quare at the 
base and weighs 
448,000 pounda 
or 224 tone. The 
London oimltak li 
68 feet 6 Inches 
high, 7 by 2 feet 
at the base and 
weighs 209 tons. 

The "St Peter's 
Obsllsk* lirai 
estlmate4 by 
Foatuaa to wetg^ 
220 toiui, R wss 
brought trwn 
KaIIO]>oUg to 
Rome % OaUgH)* 
aad phwad la the 
Vatiogtt (nt 
Nerp) OlreiUg, 


THE MACG80RGE CUNOMETBR 

An instrument for determining the deviation of bore holes the veiticaL 

suit a deep ridge, which may be sufficient to be felt 
by the fingers. When the tube has been recovered. It 
may quickly be placed upon a level surface after hav- 
lug poured out a little of the liquid, and allowed to 
stand. A second ridge will now be formed. The 
angle between the planes of these rldgee will be tho 
angle of deviation from tho perpendicular at the 
point when the pause of halt an hour occurred. To 
calculate this angle the distance apart of the two 
rldgee at maximum and minimum approach are de- 
termined The difference le tho one side of a right 
(t^inHatMd on POOR «»} 
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The Competitive Designs for the New Quebec Bridge 


A Notable Competition Involving Thirty-eight Separate Plans 


IJlItUIiiLT, after the lapie of nearly three years’ 
r tine, and the expenditure of eeveral hundred 
dollar* la the preparation of plana by the 
l^edal Board that hae been in charge of the drawing 
up oi Mlfoa, the Canadian government has rejected 
all bida based on the plane of their Board and haa ac- 
cepted a deelga baaed on plana prepared by the St. 
Law^noe Bridge Company. 

The Sonimno Amebican baa taken great interest in 
thl* question of the new Quebec bridge, both because, 
in respect of the length of Its main span. It la destined 
to be the most notable bridge yet constructed, and be- 
oauM we oonildet that it would be deplorable if tbe 
Canadian people, when carrying through their greab 
eat engineering work, should fall to make It abso- 
lutely first class, both in design and construction. 

The plan propoeed by the government’s Board of 
BnglBSSrs we have 
never Uked. From the 
over-lightness of the 
old bridge that failed, 
the Board swung over 
to exoesslve weight 
and an extravagant use 
of material. Moreover, 
tbe general contour of 
their design for the 
bridge was not pleas- 
ing. In tact, as will be 
seen from the ac- 
companying diagram. 

It lacked altogether a 
certain grace and 
harmony, which ia 
present in the two 
other cantilever de- 
signs presented in our 
drawing, and la con- 
spicuous in the suspen- 
sion bridge proposed 
by the only competing 
American firm 

The tendere were 
based on plans and 
specifications of tbe 
Board of EIngineers; 
but contractors were 
at liberty to submit 
tenders based upon 
plana prepared by 
themselves. Tbe 
bidders were the St. 

Lawrence Bridge Com- 
pany, of Montreal, who 
secured the contract; 
the Maechinenfsbrlk 
Attgsburg-Nurnberg, A. 

Q., of Oustavsburg, 

Germany; the British 
Bmpire Bridge Com- 
pany. of Montreal, and 
one company from the 
United SUtes, t h e 
Pennsylvania Steel 

Company, of Steelton, Pa. The plan of the govern- 
ment Board of Bngineera called fOr a cantilever 
bridge in which the anchor arms and the cantilever 
arms, resileotlTely on the shore and river sides of the 
main piers, were to be of tbe same length, and the 
middle suspended span, 68S feet In length, waa to be 
erected by overhang, or by cantlleverlng out from tbe 
ends of the cantilever arms. The Board also prepared 
five modifloaUone of this deelgn, and a tender on any 
of the six propositions was considered a tender on tbe 
Board’s deelgn. In two of these schemes, tbe sus- 
panded span was to be erected by tbe overhang 
method, and the other tour ot)|Btemvlated erecting the 
span upon pontoons and floating It Into position. We 
•how a design of tbefr own, submitted by tbe Ger- 
man firm, the notable features in which are tbe un- 
uatUttly wide panels of t}ie web system, and tbe great 
length, nearly $00 feet, of the suspended span. It 
WHi to be built of cbrome'niokel steel, and tbe ton- 
M<n etements were to be built-up riveted members 
thfOtifilteut This firm also bid on ttane of the de- 
nllM of the Board. 

Benialt Bmiplre Bridge Company put In six 
nil baeed on tbe designs of the Beard of Bn- 

' Thsy pfrcposed to erect the central apan by 

fionthtfi It into plaas. 

. ( W Steel Company sobteittad ten 


tenders on the designs of the Board, and one tender 
for an eye-bar suspension epan, the plans for which 
were prepared by Mr. Gustav Llndenthal, and which, 
from tbe atandpolnt of appearance, was unusually at- 
tractive. The successful bidders, the St Lawrence 
Bridge Company, put In a bid on each design of the 
Board of Engineers, and also seven bids on deslgne 
prepared by themselves. 

The accepted deelgn received the approval of the 
majority of the Board, backed up by the exii>erte ap- 
pointed by the Canadian government It was con- 
sidered that there were several particulars In regard 
to erection which made the plan preferable to the 
Board’s design. The bridge will have what la known 
as the “K" web system for the cantilevers, and a 
modified Pratt system for the suspended span, which 
Is 640 feet In length. All the members of the anchor 



5t;i4wrsnc« BrifigeOS^ OMign as AdOJited 
OimJNBS OF THE COMPETING DESIGNS FOR THE NEW QUEBEC BRIDGE 

arm, and those standing Immediately over the main 
pier, together with the floor system, will be built of 
carbon steel; and nickel steel will be used In the 
cantilever arras and the suspended span The top 
chords will be composed of built-up riveted 
members. 

It is a noteworthy fact that the successful design 
Is not based upon either the plans or speciflcatlon of 
the Board of Engineers, but upon entirely Independ- 
ent plans and spectfleations for a much lighter bridge 
of smaller capacity than that contemplated. The 
Board's design called for a bridge providing two 
railroad tracks, each capable of carrying an E-76 
locomotive followed by a distributed train load of 
7,500 pounds to the lineal foot; two 20-foot roadways 
loaded with 2,000 pounds per linear foot, and two 
foot paths. The successful bidders put In a tender 
for a much lighter bridge, from which the two 
roadways were omitted and the loading tor the two 
railway tracks was reduced to an K-60 locomotive, 
followed by load of 5,000 pounds per linear foot. 

Two foot paths were also provided. This great re- 
duction in the loading necessarily led to tbe lighten- 
ing up of the whole bridge, and a reduction of total 
cost, as is shown by the fact that the bids varied 
from $16,000,000 for the Board of Engineers’ design 
to $8,650,000 ter the design as above given, the total 


tonnage of steel required for the former being 148,- 
000.000 pounds, and for the accepted design only 
08,000.000 

Although the accepted design Is superior to that of 
the Hoard of Engineers, we cannot regard It as en- 
tirely satisfactory when comimred with the largest 
cantilever bridges already built In the United States. 
All three of these have been constructed across the 
Ohio River, and In general, they have an over-all 
length of 1,.',00 feet and a main apan of 800 feet be- 
tween towers The last of these to be erected Is that 
at Beaver, Pennsylvania, which was lecently de- 
scribed In a paper read before the American Society 
of Civil Engineers. It Is an exceedingly heavy struc- 
ture, built for E-60 (6.000 pounds per linear foot 
of traffic as against 5,000 pounds on the accepted de- 
signs for the Quebec bridge) The Beaver Creek 
bridge Is excellent In 
Its details. In Us adapt- 
ability for economic 
erection, and In Its 
general appearance; 
and It Is to be hoped 
that equal merit In 
these respects will be 
developed by the design 
which has now been 
adopted for the Quebec 
bridge. 

The Eisrhth Interna- 
tional Conffregg of 
Applied Chemigtry 

A PRELIMINARY an- 
nouncement has 
been sent out of the 
Eighth International 
Congress of Applied 
Chemistry, which is to 
be held In Washington 
In 11)12 The Presi- 
dent of the United 
Stales has taken a 
gieat Interest In this 
important event, and 
has consented to bo 
named as Its patron 
He has further shown 
Ills solicitude for Its 
success by Inviting all 
the governments of the 
world to take part On 
the council presiding 
over the affairs of the 
congress are many 
prominent members of 
the American chemical 
profession, tbe presi- 
dent being Dr William 
H Nichols, and the 
secretary Dr. Bernhard 
C Hesse, both of New 
York citv. Among the 
other members may be mentioned Dr. E O. Acheson, 
I>r. L 11 Baekeland, Prof W D Bancroft, Prof 
Charles Baskervllle, Prof Bogert, Dr O F. Kunz, 
Prof Charles F. Munroe, l>r H. Schweitzer, and Dr 
H. W. Wiley. 

Nfitural Gag 

T he natural gas Industry of the TTnlted States In 
the year 1909 surpassed that of any previous year 
In quantity and value of the gas produced The estl 
mated value of the gas produced from wclLs and con 
sumed In 1909 was $63,206,941. as lompared with $54.- 
840,874 In 1908, a gain of $S.r.60.-i(;7 Tills Im reDS" 
was due to several causes' To the increased demand 
for gas as a result of greater prosperity In tlie manu- 
facturing centers of the country, following the de- 
pression In business and fliiam lal circles In 1908, to 
the completion of pipeline systems and distribution 
In districts not heretofore supplied; to the advance In 
the price In some sections, and to the more complete 
canvass made of the gas producers 
With continued Improvements In business, greater 
activity In drilling operations and the completion of 
the new pipe-line systems under construction In 1909, 
tbe Indications are that the output of 1910 should bit 
even greater than that of 1909. 





Anti-rolling Tanks for Steadying Ships at 

How Artificial Waves Are Made to Counteract Waives of the Sea 


A lthough the fore and aft motion (pitching) of 
a ship IB more dlBtreulng to man7 paasengen 
than the rolling motion, the latter 1 b the oauBe of such 
general discomfort, to say nothing of BeaslckneBs, aa 
to render the elimination of rolling a moot dealrablo 
object Furthermore, since most of the naval en- 
gagements of the future will be fought broadside to 
broadside, with the guns trained athwart the ship, 
any devko which will eliminate rolling must have a 
most Important effect upon the accuracy of gun Are. 
For the above reasona. It Is not eurprlslng to And that 
antl-roIllng devices have been made the subject of 
much theoretical investigation and some very costly 
practical experiments. 

The best known of these, bilge keels, are to be found 
on every ocean-going steamship. The bilge keel Is a 
An-llko plate-steel structure, which projects at right 
angles to the ship’s plating, and extends at the bilges 
( the point where the bottom of the ship rounds up to 
the sides) for shout two-thirds of the length of the 
ship. They sre arranged parallel to the longitudinal 
axis of the ship, so as to present the least possible 
resistance to progress. Although bilge keels reduce 
rolling, they by no means eliminate It, and, of course, 
their large surface develops a considerable amount 
of shin friction resistance to the progress of the ship 
through the water. 

Several years ago, that distinguished engineer, 
Thornycroft. designed and built an anti-rolling de- 
vice, consisting of a very heavy weight, pivoted on a 
vertical axis and controlled by* hydraulic power, 
which was moved from side to side In aueb a way as 
to counteract the heeling effect of the waves. It was 
fairly efllclent In the ship In which It was Installed; 
but Its high cost and the considerable dead weight 
which had to be carried, prevented Its adoption in 
commercial service. 

That wonderful mechanism, the gyroscope, has also 
been called into service for the steadying of ships at 
sea. In this ease, the resistance of the gyroscope to 
a change of its plane of motion Is utilised to resist 
the tendency of the ship to heel under the action of 
the waves. Readers of the RcrRNrrric Amebioax 
have been made familiar with this device aa worked 
out by Schllck, whose apparatus has proved very of- 
Aclent In the ships of small size In which It has been 
Installed. A recent Improvement In gyroscopic con- 
trol Is that of Sperry, whose Invention of what he 
calls the “active" gyroscope promisee to provide, for 
a given weight of gyroscopic apparatus a vastly 
greater controlling effect than Is possible with the 
Schllck gear. Tests recently made by Naval Clon- 
structor Taylor, at the naval testing tank, Washing- 
ton, seem to prove that this device will give a very 
complete control of rolling. 

The earliest anti-rolling devices were of thst type 
which forms the subject of the present article, 
namely, closed tanks of water built within the hull 
of the ship. In Its simplest and earliest form, the 


anti-rolling tank consisted of a large, closed, reo- 
tangular abamber, built across the ship, and Ailed 
with water. The theory of theee tanks wee that 
when the ship, under the action of the waves, rolled, 
eay, to starboard, the water In the tank would nSh 
over to starboard; and that, at the ahfp, under waTO 
action, rolled back to port, the body of water in the 
tank would lag to starboard, and tond to damp or 
check the roll of the ehtp to port. 

Now It can he seen that the action of the water in 
the tank would be effective only If Ita rushing from 
aide to side took place in a deAnlte relation to the 
rolling of the ship. In other words, to eheek the 
ship's rolling the motion of the tank water must al- 
ways lag a certain amount behind the rolling ef the 
•hip. 

Now this wse Just whet fidled to ooeur In the early 
rolling tanks; and it soon became evident that some 
system of control of the tank water was necessary, 
which would Insurs that there should always be a 
surplus of water on that aide of the ship on Which 
the heeling effect of the wave, at any given tlmOb was 
being felt. 

As far back aa 188S-6, Blr Philip Watt/ ruul be- 
fore the Institute of Naval Arublteots, Great Britain, 
some papers describing experiments with an athwart- 
•hip, wster-Alled chamber, which was Installed on the 
old Iron-cled "Indexible." The trial of theee tanka 
gave promialng results; but It was Impossible to con- 
trol the water, and the else of the tanks was so great 
that they encroaohed npon space greatly needed tor 
other puiposes. 

Of late years the investigation has been taken up 
by Herr H. Frahm, a German member of the Inatltn- 
tlon of Naval Architects, who read, at the last meet- 
ing, a most valuable paper, in which he gave a luold 
aocount of the theory of the rolling tank, and ex- 
hibited diagrams of the devioM by which he has over- 
come the dlfflaulties experienced In the early "In- 
Aexlble" experiments. This he did by reducing Gie 
else of the tanks and placing the motion of the oon- 
talnad water under pr(q>er control. 

Periiaps It will be ea weS Just liere te anii'Ui' Iwa 
Herr Frahm’s paper: "Thla result has been otAAlned 
by the most esrstui application of the laws of reson- 
ance. . . , Under the effects of resonanos, bodies 
that can oscillate about a condition of equilibrium ore 
made to swing severely under comparatively small 
impulses, as soon as the period of oscillation of the 
Impulse Is synchronous with the Individual periods 
of tbfl respective bodies. A ship constitutes a body 
of this kind, as she will oscillate under the Impnlito 
of the waves. As is well known, a ship will roll al- 
most exactly In the periods of her Individual oscilla- 
tions. . . . Large heeling amplitudes can be pro- 
duced on a ship only If the Is struck by a series of 
comparatively regular waves, and struck In the meas- 
ure of her Individual number of oscillations. Under 
such clrcomstanoes the InAuenoe of reeonanoe will 


bo promptly felt, and tbsro win bo aa jMtAaie of thp 
angle of brotlng from wavo lo wavp. jMt mw* roll 
lag ampittuAeo otweH^ Itl proottoM an- 

due merely to the laOueaM of mmilam between 
wave and vessel. On thU loet the PTOAoat fOVim has 
been buied. It uUlIaes k oeooadttt]^ W|U|t aytlAclai 
renoasnee In order to aaalhlltte the tplhioiiM at tin- 
primary reBonanoe between wavee add obtlO. Thla 
asoondary resonance Ig latiodnoed mMatto of a 
U-shaped tank, located athwictidiip aMeaditiK 

from Bide to sldo, in Which n witer oolvam enn oseli 
late with the same number of surlnga fSp pMOute that 
are peculiar to the ship heraelt . . The ablp 
will heel only as far as the water, under 4^ aMlon 
of asoondary reaonaaee, rtaea or falb in liM vertical 
tanks to such an extent that the heetln| moment im 
parted to the ship by the waves Is hsdanead by the op- 
posite turning moment, produced by th^ oeolllattons 
of the water. The increment of heeling, ipom impulse 
to Impulse, In a tree ship, cannot teke ptaoe now, 
and the rolling motions will he Unttsd to anCh as 
will be auAlclent to produce the aeeeimtry oeeiUa- 
tioas of the tank water," 

In the earltor tanka a tree wave rolled from aide 
to Bide In an open chamber; whereaa In Frahm’s 
tank the water column Is larioeed In a oarefully-dl- 
menaloned obamber, where It porfofiBs uniform move 
ments, which can be controlM by blocking the eon- 
neetlona. The tank oonsiata of two cupooloua oham- 
bere, one on each side of the ship, eonneoted at the 
bottom by a shallow passage for the tranafsrsnoe of 
the water. Curved dlapbragme leading from this 
passage Into the side ohamboN not aa baflie pletes to 
control the Aow, and the air peasage oonnaoting the 
upper parts of the vertloal ta^ is provided with a 
throttling air valve, by which the paaeage of the air 
aa It la forced from aide to side ef the ship by the 
rising and falling of the watsr can be ^traetsd 
with a view to adjusting the osolliatlons of the tank 
water to the condition of the sea. Also by eloalng the 
valve, the movement of the water may be bloeked. 

Tlie Arst experiments were made SO tb« frUssager 
atcamers ‘Tplranga" and "Ooreovado," These ves- 
sels are 447 feet long, and have a loaded displace- 
ment of 14,100 tons. The tanks are placed above the 
water line, as shown In our front page engraving, 
there being one forward and one aft of the mnidshlp 
deck bouse. The total quantity of water in each 
tank is 94 tons. In rough weather during voyages 
from Germany to Argentina or Mexico, It was found 
that the rough-weather heeling angles Of 11 degrees 
to either side were reduced, when the rolling tanks 
were In action, to only 8 degrees to 8% degrees. On 
another occasion, when the tanks were out of action, 
the ship was rolling 18 degrees on each side of the 
vertloal; but when the tanks were liberated the roll- 
ing reduced to from 3 to 4 degrees. 

When the tanka are In full action, they exert a 
turning moment of 8,790-toot tons. 


Why is Saccharin ValudeM? 

To thp Rdltor of the SciKWTiric AMKaiCAX; 

The rerent decision of the United States Department 
of Agriculture In declaring one of the chemist’* 
greatest discoveries as of no value Is tar reaching In 
Its effect. 

The use of saccharin as an economic sweetening 
agent In thirty or more food products Is to be aban- 
doned Saccharin has been used to sweeten canned 
corn, peas, and tomatoes, sarsaparilla, cream soda, and 
other soft heverages; champagne and liquors. Ita 
iiae will be unlawful after July let. 

Dr Wiley, Chief Chemist of the United States De- 
partment of Agriculture, appears to put little faith In 
the value of coal tar products, among which may be 
mentioned acetanelld, benzoic acid, vanillin, and the 
aniline colors, yet all these substances have been her- 
alded as great economic discoveries While the Rem- 
sen Referee Board has beretorore persistently dis- 
agreed with Dr. Wiley, It has delightfully agreed with 
him In the abolishment of saeoharln, and has classed 
It as a worthless coal tar product 

We would not for a moment think that Prof Ira 
Remsen, who Is perhaps the most InAuentlal member 
of the board, could have hts decision InAuenced by an 
Incident which occurred in bis laboratory some 
twenty-seven years ago, yet herein lies the history of 
eaocharin: ' 


In 1884 a clever student, while working for bis doe- 
tor's degree at Jriins Ktmkins Unlvenity, 4rlth the 
hope of preparing a new, but most likely nnlniportant. 
derivative of toluene, happened to taste hie product 
and was surprised at its Intense sweetness. Over- 
come with the Ylsions of a fortune in Its tremendous 
commercial possibilities, be comiddtely forgot the pro- 
fessor who planned the researsh work laid out tor 
hhn, and immediately resigned from the nnlverslty. 
The profesBOr was Ira Remsen, and the student a Dr. 
C. Fahlberg. This Incident caused the wrath of Prof. 
Remsen, and a great outcry of indignation was 
aroused throughout the university world, which ac- 
corded all moral right of the digeovory to frA 
Remsen. Dr. Fahlberg, however, seeured all legal 
rights to the discovery fay the granting ot a UWtod 
States patent to him on June 8nd, 1886, tor the "inaiui- 
facture of aaopharlne compounds." Tbe patent was 
granted for the preparation of sui 
word "saccharine” being synonymous with i 
this process so sugar or sugar derivative Is . . 
and this la why Dr. miey deems paokagse toaiiM 
"saeoharln’’ misbranded. Rights ot the ‘WDltfClM* 
turers may be sustained from the toct that n AmI' 
is found dropped from the word "euochalllwr WkiM 
applied to the ooal tor product. 

Saccharin hoe a chemical same, bsnwle kntSttlida. 
It is extensively used, in households, to 
food of diabetic subjects, aa extremely .sinsjl ijiiktot 
being equal In sweetness to a large IninV 'bX 
when oled to critoe. tea, or ooooa. pure sMAkiiii^ 


660 times as sweet as sugar. A sweet taste nay be 
imparted to 70,000 parts ot water. 

But Dr. Wiley says thla valnabls substance Im- 
pairs digestion, and should be dispensed mily open a 
physloten's prescription. So saeoharln must go, a 
valuable industry Is destined to be ruined, and the 
cbemlst must search for a sweet coal tar product 
which will not Impair dlgeetfon, We may not wholly 
affree with Dr. Wiley and the Referee Board, but hope 
that they have at least wslghsd the srridenee ot the 
oQier side In ootatog to so far-rsaobtog a dsoiston. 
But wo oertatoly cannot pgroe with a New York daily 
uswopaper, whl^ ]Mp«>Ai the wonderCnl sobetsBoee as 
■too pm.* Aunr a. Wsscto UM. 

8to|>Mon.N.T. 

VkmBpJdrtuMB 

Ts the lOditor ot the Bob w ot w Amamuf ; 

ThroUdb (be columns «( your paper t wsttU Uke 
to suggest to all toterostod to asriat nsrigottw tbit 
they use their tatitosneo to get the Ctorenmroat to 
adopt a special type «t enslgb tor «w on aR awftoi 
odi^ or at leaot upon that riass Mmspoadtat to the 
prleotoly owned rnsHno yndht 
As n sttltebto tom (djtod dw thlsfnUTOdA tHNwn 
■to to 'suggest on .sMIiB ^itotilsr I* ANil|B. 

iBittwn M tito Uv «. wtiib 

urnAfi mit ins(Md''pt'^‘‘«bi|led.toi^'-t^ 

Hum be -toibsUtoted ' p JtPe*hUMled i«d»t 
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Abstracts from Current Periodicals 

Phases of Science as Other Editors See Them 


lllllKilW 

C YStD OOSTJu amlaMat In the polyteclmlo 
ti Bio do Jhnelro, hu Invented a pyro* 
meW OB ^0 'rariation in the pitch of g muei* 
Qgl Dtpe vrlth ohaaiiie of temperature. The inetru- 
meht (J^- 1) opoaUts eeMOtiaily of two closed orpan 
jdpea Of wltletlee o, h attached to the ends of a tube 
(I, whlOb aerveo M « wind ehaae and Is supplied with 
air by Ineaiui ot the lateral orllloe, which communi- 
cates with a flexible tube termlnatlnf in a mouth- 
piece. A eecond flexible tube connects the ear of the 
operator with the lateral orifice of the wide tube h, 
wblOh surrounds the tube c and the mouths of the 
whlstlps. The OlTectlve length of the whistle a can be 
varied hr moving the piston e, by means of the rack 
t and j^lon p. This length Is Indicated by a acale 
attaohOd to thf rack. All of these parts are attached 
to a oyUnllfloal frame which surrounds the whistle a 
and terminates In a handle n. Fig. S 11- 
lustratea the manner in which the tern- 


very high temperatures, and It presents the ad- 
vantages of remarkable simplicity, almost perfect 
security against derangement, and the possibility of 
giving continuous Indications at a distance to a 
large number of workmen. The ear Is so quickly 
educated that a little practice makes it easy to dis- 
tinguish the sounds of different Instruments, so 
that one person can attend to aeveral pyrometers and 
furnaces. 

Modem Liffht-proof Wall Paper 

M ost wall papers soon change color under the 
Infiuenoe of light, either fading or turning brown. 
The latter change la due to the presence of wood pulp, 
and la moat conspicuous In wall papers which are not 
completely covered by the printed design. Fading Is 
due to the employment of colors which are bleached 
by exposure to light. 


colors mixed with the pulp, while In foundation wall 
papers a uniform ground color in distemper Is applied 
to the white or tinted paper Pefore I ho design is 
printed. Ingrain paper Is made on a duplex paper 
machine by which a layer of ordinary pulp is eomblned 
with a layer of pulp covered with flue wool fibers 
The wool side of the paper Is colored on the same 
or a special machine, and the design Is printed In 
transparent colors, or glazes 
Ordinary wall paper Is printed with pastes composed 
ot pigment, watci and gelatin or easeln The printing 
Is done with wooden cyllndeis on wlileb the design 
Is engraved or outlined by biass wire and foil, l.arge 
areas of the same color arc fitted In with felt for 
the purpose of holding the paste One printing cylin- 
der la required for each color, and the paper Is passed 
several times through the printing machine for the 
production of special effects. 

Satin papers go through a brushing machine before 
printing Gold and bronze effects are ob- 
tained by using metallic pastes Damask, 


perature of a furnace la determined with 
the aifl «f tba aooustlo pyrometer. The 
end of Instrument to which the 
whlstlb h is attached Is InMrted into the 
fumaoe, while the whistle o remains out- 
side the furnace. The length of the whia; 
tie « bag been adlusted eo that the two' 
whistles shall be In unison when the de- 
sired tmnperature Is attained In the In- 
terior ot the furnace. The stoker sounds 
the two whistles simultaneously by blow- 
ing into the mouthpiece connected by a 
flexible tube with the wind chest c If 
the pitch of the hot Interior whistle h la 
lower than that of the cold exterior whia 
tie 0 , the furnace is not hot enough; If h 
Is higher than a, the furnace Is too hot. 
The approximation to unison Is announced 
by beats which can be recognized by any 
on*. If the pyrometer tg used by a person 
endowed with musical sensibility, the 
whlstlss esn be sounded separately by pro- 
viding the tube c with a central partition 
and two orifices communicating by two 
flexible tubes with a double mouthpiece, 
either side of which can he stopped at 
will by tbe tongue, wblle the operator has 
both hands free for the manipulation of 
the Instrument 

The portable pyrometer, the description 
of which Is quoted from he Oinie Oivit, 
Is Inserted Into the furnace from time to 
time, during the firing. In another form 
of the apparatus, shown In the upper part 
of Fig. a, the whistles a and b are attached 
to the outer and Inner surfaces of the fur- 
nace wall and are blown continuously by 
compressed air, which enters through the 
nrlfloes d d, so that any change in the tem- 
perature of the furnace Is instantly do 
tected. As In the portable Instrument, tbe 
length ot the exterior whistle a Is regu- 
lated by means of a rack and pinion and 
a scale. 



molrd and relief effects are produced by 
passing the paper between a hard metal 
cylinder, on which the design Is engraved, 
and a soft roller, made of compressed 
paper 

Salubra, lincrusta and leather papers 
are printed with oil paints and varnishes. 
In making salubra paper, s coat of light- 
proof oil color Is applied to a specially 
prepared parchment paper, and the design 
Is printed on this ground In other light- 
proof oil colors A pressure of 2110 at- 
mospheres, with which any desired relief 
effect can tie oblalned. Is employed In 
printing. Paper made by this method Is 
much more durable than common wall 
paper, and is almost light ]iroof It can 
be washed more easily and safely than a 
coal ot oil palnl, and, unlike the laitsr, 
does not crack A variety of salubra paper, 
calk'd tekko. Is recommended as a sub- 
stitute for textile wall hangings Tekko 
Is printed on parchment paper, with metal- 
lic powders, so colored and prepared that 
they are light-proof and do not tarnish 
In the air Relief effects are also intro- 
duced 

, In velvet paper, also called velours or 
beaver paper, either the whole surface or 
a pattern is covered with an adhesive and 
sprinkled with fine woo! fillers Interme- 
diate between ordinary wall papers and 
the heavy water-proof papers deserlbed 
above are the papers printed thinly with 
oil eolors by llthogra.pby or otherwise, 
which are produced by a few firms, 

The wall paper Indiiatry is less than 
100 years old, and the general use of 
wall paper began with tbe Invention of 
the printing maehlno, in 1852 Karly wall 
paver was printed with hand blocks, and 
was too costly for common use Some 
fine wall papers are sllll printed by hand. 

The Industry Is now one of great Ira- 


Blther tonn of the aoouattc pyrometer HEABING THE HEAT OF A FURNACE portance Germany alone possesses (10 

can be uted to measure the temperature of wal' Paper factories 21 of which are asso- 

8 fumaee or other inoloiure ae well aa to announce The attempt to prodnee brilliant effects at email dated In a trust. The Imliistry gives employment 


the attainment of the temperature desired. The tem- 
penttire at any moment is measured by adjusting 
the length ot tbe exterior whlsUe until the two 
whlatlea are in unison. Aoimrdlng to the law which 
govema Uie vel^lty of sound in gases, the tempera- 
tures /ptiUltde an'H tnsJde tbe furnace are then pro- 
portional to the aquare of the effective lengths of 
the ftiterlor and Interior whistles. The length of 


cost baa led to the employment of wood pulp and 
fugitive colors, but It is possible to obtain light-proof 
wall paper by exerclalng caution In purchasing and 
paying a good price. ' 

The question, in so far as It concerns the German 
wall paper market, was discussed by Dr. Paul Krale 
at a recent meeting of the Wurtemberg Chemical So- 
ciety. An abstract of Dr. Krale’e addrees, which was 


to a great many workers, and It requires much 
technical and commun lal ability. Changes In pub- 
lic taste cannot be foreseen, and a rash manufac- 
turer Is apt to find himself overstocked with unde- 
sirable patterns, which must be sold at a loss The 
lowering of prices by competition is not ilie only roa- 
Bon why most wall papers are not Ilght-pioof The 
general desire for striking and gnrgeouH effci Is Is only 


the Jhtarior vtbiiUg Is practleally constant and 
known; Uw axtemal temparatureit’iB ato . nearly con- 
stant jaadoan he detormlned by n detached ther- 
momntim, tljeae dgta and the aeale reading of 

tha irWnrtiip whiiitto, the teiuperatare Ineide the fur- 
nacg iji wiglJjr computed, and even this almple calou- 
IntWh (BA M dlgpeniied with it the (Kale of tbe ex- 
terior,. ifilMle m wo graduated ag to give the In- 
teri|ii^,(ijMqamp^ dfreotly. 

Thg, ggrometer nnat ohvlouklF he n»de at 

tM ptntlmim, oarhorqndum *nd allun- 
got ABOoted by Ugh tenperaturen 
gttltnUe tor the oonitrnetlon 

gmiMep oomparen 'tototmhly with 
Mouney. wiweiUly at 


published In the Xeiteohrift Jwr anoewanite Chemte, 
Is bore presented : 

Modern wall papers are of several kinds, which differ 
In the method of production and also In price. Ger- 
man wall papers have a uniform width of about 20 
inches, of which about 19 Inches are printed, leaving 
B half-inch blank margin on each side. English wall 
paper Is 22% Inches wide. The paper is made and 
printed in rolls either 4,000-6,000 feet or 23,000-26,000 
feet In length, but Is sold in rolls of 26 feet In Germany 
and 86 feet In Bnidand. 

The three principal varieties are "natural," "ground" 
and "Ingrain" papers. A fourth variety, “velvet" 
paper, Is now little used. In natural wall papers the 
design Is printed on paper which Is either wlhlte or 
la tinted uoltonaly throughout lU miss by distemper 


too easily gratified by the eraployrapni of elicap, bril- 
liant and fugitive anillno colors. 

In recent years the efforts of the Dnererbund and 
other assorlatlons. and of Individual artists and deco- 
rators, have begun to effort a reform In iiiibllc taste 
and to Inculcate a knowledge of the nualltles, and 
especially the fastness of color, which should be de- 
manded In a paper for which a good liner Is paid. 
The makera of aniline colors were well awaro of the 
degradation of their Industry, and they have expended 
much money, labor and sktll In efforts toward Improve- 
ment. These efforts have so far sucoeodrd that It Is 
now possible to obtain aniline colors sufficiently light- 
proof to meet all reasonable demands 

The production of light-proof wall papers Is attended 
hy serious dlfDcultles. Fast colors are much more 



costly than fugltlvn colors, and tibe uanufnoturer'i loiB 
nn unsold storks is correspondingly Increased. Fur- 
thermore, not every fast color Is suitable for wall 
palter printing, and colors which are light-proof when 
used separately may prove fugitive when mixed. Great 
care must be exercised, also, to prevent the accidental 
Introduction of the fugitive colors which are neces- 
sarllv used for the cheap wall papere made In the 
same cstabllshnient 

A wall paper which Is sold as light-proof, at 36 
to 50 rents per roll (In Germany) ought to show little 
change In live years, which Is the limit to the life of 
a wall paper determined by considerations of clean- 
liness and hygiene, and changes In fashion and occu- 
pancy. The paper need not bo free from wood pulp, If 
It Is ft ground paper, entirely covered with light-proof 
opa<iue pigment Washable papers should last much 
longer than live years, but even this degree of perma- 
nence cannot bo expected for a 4-cent roll of thin wood 
pulp paper, printed with the cheapest colors. 

The Patent Expert 

I N a paper on the patent expert, read before the 
American Society of Mechanical Engineers, Mr. E. 
W. Marshall pointed out that in the present method 
of patent litigation, an Important part Is played by 
professional witnesses, designated more or less Im- 
properly, “patent experts.” Many engineers are called 
upon, from time to time, to give testimony of this 
kind, and all are directly or Indirectly Interested In 
the Judicial determination of the question involved. 
"The true status of the patent expert,” says Mr. Mar- 
shall, "Is not that of a hireling without conscience, 
who can frame his opinions according to the wishes ..f 
his employer, and who, under oath, can say whatever 
he likes for or against ihc cause, according to the side 
which engages him. . . In presenting a case to a 
Judge . . . the termi. of the patent should be de- 
fined for him. Its clalmr Interpreted, and Its relation 
to the art to which It pertains explained by those 
familiar with the scope and meaning of claims, and 
acquainted with the art In question For this pur- 
pose only are patent experts engaged 
"Experts are obviously partisans ... In the 
sense that they exercise their entire ability to set 
forth every fact which . . may be fairly con- 
strued to be of advantage to their side of the case 
"An expert Is a man Instructed by experience He 
must possess such peculiar knowledge and skill at- 
tained by previous habit or study as to make him 
more capable of forming a correct Judgment upon a 
subject matter than an Inexperienced person 
"The method of taking depositions follows federal 
law and practice The expert's testimony Is taken 
In any suitable place before a duly appointed ex- 
aminer, In answer to questions The examiner usu- 
ally disappears after he has sworn the wltiiees, leav- 
ing him at the mercy of his counsel and that of the 
opposing counsel, who question him and cross question 
him to their heart’s content Objections to questions 
or answers are put upon the record. Sometimes the 
proceedings are Interrupted to argue an objection be- 
fore a Judge of a court, but usually the objection Is 
entered and the answer made as If no objection had 
boon raised. Theoretically, the Judge is supposed to 
be uninfluenced by the answer If the objection Is one 
which should be sustained. All of the testimony. Is 
printed and submitted to the court at the flnal 
hearing 

"In the first part of his deposition the expert gives 
his qualifications. He tells what his training and ex- 
perience have been, any facts which tend to show that 
he Is competent to assist the court, and that his 
opinions and especially the reasons upon which ho 
founds his opinions on the questions at Issue are 
worthy of consideration. 

"If he Is retained by the complainant, the expert ex- 
plains the patent In suit and its claims, and points out 
wherein the alleged Infringement lies, usually rou 
pllng the various parts of the Infringing device or 
substance with the ulements of the patent claims 
"The expert tor defendant tries to set forth facts 
which tend to Invalidate the patent or to limit Its 
scope, and also to .show non Infringement. It Is to be 
home In mind that all expert evidence Is given for 
the purpose of tmahllng the court to determine mat- 
ters of law and tact, not to usurp the functions of 
either court or counsel F.xperls define terms of the 
an or the state of the art at any given time; describe 
machines, models or drawings exhibited', explain the 
operation, purpose and effect, and the differences 
which exist In various devices, or which are involved 
In their construction ‘ 

"The expert’s deposition lays foundation for the 
counsel’s brief. The judge probably reads hut little 
of It. It Is Important to get In facts and statements 
In clear, concise language, as free as possible from 
technicalities, which can be used by counsel. There 


are two aides to every queitlott. The expert irt» W- 
fuses to admit or conoede obvioua facta oanaot hope to 
have the same Influence aa the one who shows hlnuHdf 
to be broad-minded and lair. Bnt In maklag sndh 
concessions great caiw shonld be exerpljed in soot- 
ing the terms of expression used, for lawyers Me 
only too apt to take any of the atataments removed 
from their contexts and to enlarge upon them tor 
the purpose of impressing the court In a way for be- 
yond anything Intended by the witness. 

"The wltnern will be intermpted by objeeUona both 
to the questions asked him and to bla replies. Un- 
less he Is familiar with the rules of evidence he ^ould 
pay no attention to them. They relate only to legal 
tecbnlcalltlea. Ho shonld not regard them aa per- 
sonal, but should only fallow the direction of his 
counsel. To be sure. Impertinent personal remarka 
are sometimes addressed to the witness. These cannot 
hurt hie ease, nor should they hurt him. They can 
be beet met by Ignoring them, as their purpose la In- 
variably to upset the composure of the wltnesn. 

"Croas-examlnation for some le an ordeal, tor 
others a pleasure. It le usually a mental combat be- 
tween the queationer and wltnesa, and the wise wit- 
ness will save some of his best ammnnitlon lor this 
encounter. There are many clever tricks of this trade. 
For example, a skillful examiner will start out with 
a line of seemingly irrelevant quastlooa, with the ulti- 
mate object of cornering the wltneaa. Thla may be 
likened to the moves of a chess player who Is trying 
to get hU opponent where he can checkmate him. The 
earlier in the game the wltneaa can foresee what hlS 
ultimate purpose Is, the better. 

"Again, it must be continually borne In mind that 
the cross-examiner Is trying to get material for hit 
brief, and care should bo tak«t not to make state- 
ments which can be misconstrued The clever expert 
can get Into this part of his deposition a great deal 
of good material for his side. We are assuming, of 
course, that the witness Is on the right side of the 
case. 

“An expert witness Is not a fact wttnees. He le not, 
therefore, hemmed In by the great mass of rules of 
evidence which surround the witness who Is testify- 
ing to facts as he remembers them. The expert wit- 
ness may use notes, so long as they are prepared by 
him, as he need not rely upon his memory. This Is 
because he discusses principles, quotes authorities, 
and sets forth reasons and concluslona, and thb reli- 
ability of hie memory Is not brought Into any aneb 
matters Our courts have often encoursMd the use 
of notes by experts because of the fact that carefully 
prepared notes facilitate the presentation of such 
testimony as they give, and aid In making It more 
logical and complete, thus enhancing Its Instructive 
value Again, experts may be asked leading ques- 
tions, a thing not permitted with fact wltneasea. 

"The patent expert differa from other expert wit- 
nesses In one essential particular. The ordinary ex- 
pert witness deals almost exclusively with opinions. 
The value of his testimony rests entirely upon the 
weight of his opinion He Is asked to tell why he Is 
qualified to have an opinion which Is worthy of un- 
usual consideration, but Is not asked the reasons upon 
which he bases bis opinion. But with the patent ex- 
pert it Is the reasons he sets forth, his diacuailona of 
facts upon which bis conclusions may be based, or of 
those things which may support or Justify a detennla- 
ation, that are of prime Importance. 

"The expert'B part of litigation la of undoubted Im- 
portance. Under present practice It Is much abused. 
In presenting complalnant'e side of a case the expert 
testimony should be clear, concise, free from all Ir- 
relevant matter and as short as possible. Perbapa, 
then, the Judge will read It. It takes more aklll and 
more time to prepare a short deposition than a long 
one. 

"There is more excuse for defendant to ^present 
more lengthy and exhaustive expecting, as be must 
set forth every defense upon which be can rely. This 
makes It Incumbent upon complainant to answer la 
rebuttal the evidence presented by defendant, If It la 
important, and Introduces the temptation to Increase 
the record unduly and overburden the court. With 
such a prolixity of opinions and evidence sustaining 
the opinions as \hua gat Into the records we often find 
the object of the expert detested, and Instead of aid- 
ing the Justice who has to decide the caee, by mak- 
ing clear to him matters outside of bis lesmlng, We 
confront him with a mass of contradictory matter 
which only causes confusion. 

"The tendency to overdo expert evidence Is a thine 
which Is to-day Justly criticised. One of bur prom- 
inent experts recently took up eighty pages of the 
record to prove that sn electro-dynamic maebliid eoi»d 
be used either as s dynamo or as s motor, g jpOhtt 
which had already been conceded by the clthet sIWe, , 
Judge iWerens. In the case of the Amerleam Stove 
Company va. Cleveland Foundry Company. , 


178, gttmr dsploriag tti* fast tiMA Ow ndorf «if tUs 
osse has been overtmrdeiMd by a psoUgttr ttqgKt 
teatUBony, saMt 

It W not AM prevlam of a WtMsa to advoesto omm 
O f the party who MHB.iilaii, not to pass upon toe glststioM 
of Jaw and facts pMsentod by tM eoatrorony. Vweeatly 
an expert wltoecs may M of toBch old to tho court kj explain- 
big nattert which caa only M appredatod attd tmdnstiBod 
by leamlns hlgMr than the ocdinaigr ; but Ms -provUioo Is to 
testrtirt and not to decide, and oven the faittcaeilon la of 
nmiertaln value when It le ookmd from .standtaf la the 
Plaee of the partlasn tor one of tM portlet. UxOally, the 
testUaony of one competent witness on esto side is enongh 
to tneore a fnll and fair elucidation of what Is fotondlto in 
the eaic. TM voice of a elnfle teacher la worth mar* -than 
s coafnalon of many tongue*. And the oxpmiae Is wofss than 
uedew- 

“The status of tbs expert to patent lltlgatton Is of 
dignity and Importance. It he !■ properly qualllled 
his ststements sre of value to the court, had his 
opinions and conclusions, it supported by facts and by 
reasons, most neoeasarlly have weight «iid lafluenoe. 
The expert has been called an . auxiliary cthmselor, 
and although this term is perhaps not well chosen, it 
Buggeats the tmportuice of thorough understanding 
sad complete co-operation with the oounsel with whom 
he It laboring. 

"It la Instruction the court dealrea from the expert, 
and therefore clear, concise and simple atatemanto In 
logical order are of greater value than a great mass 
of more or leu Irrelevant matter. And when these 
statements are upheld by the prestige of the man’s 
own position and attainments, or are becked by olta- 
tloni from recognised authorltlea, the expert's testi- 
mony cannot fall to play the important PMt It should 
to patent Utigstlon." 


Smdee and Soot 

A DARK cloud of smoke, with e sharply deflned 
upper boundary, usually hovers over every large 
city to calm weather. In large factory towns the air 
Is never free from amok©. No expert knowledge Is 
required to comprehend the Injury inflicted on the 
health of the Inhabitants. This injury has rapidly In- 
creased -with the development of manufacturu, but, 
fortunately, the science and art of hygiene are develop- 
ing at an equally rapid rate. 

'The approaching International Hygienic Exhibition 
at Dresden, from whose bulletin, Hvpleia, this article 
Is condensed, will contain many exhibits lllastrattog 
the enormous waste of fuel to improperly coutruoted 
and operated stoves and fumacea and tbe character 
and amount of the Impurities which they discharge 
Into tbe atmosphere. These Impurities consist of nn- 
burned carbon, or soot, and of various poisonous gases, 
chiefly carbon monoxide, ammonia, and sulphurous, sul- 
phuric and nitrous acids. The seot which, with con- 
densed water vapor, constitutes the vlelble part of 
amok#, clogs the lungs, the polsonons gases act chem- 
ically on the blood. Injure the nerves and Irritate the 
delicate mucous membranes of the air passages and 
unlit them for their most Important duty— the protec- 
tion of the body against the germs of tuberculosis and 
other diseases. 

Tbe injuries Inflicted on animal orgaqlsms by smoke 
and loot do not. as a rule, become well marked until 
tbe Injurious Influences have acted for a considerable 
time In plants, the effect appears more rapidly 
Oonlters, In which the leaf surface la increased by 
subdivision Into myriads of slender needles, have a 
hard struggle for life to the smoky air of cities. Thu 
leaves become coated with soot, which hinders trans- 
piration and Buffocatea tbe plant. The Injury la in- 
creased by acrid and poisonous subatances, deposited 
with tbe toot, or acting In gaseous form. 

Numerous devices for the rational combustion of 
fuel have been invented. By proper construction of 
grates, air paaoogaa and other parts of furnaoea, care- 
ful selection of fuel, rational methods of stoking, and 
the employment df apparatus tor the absorption and 
oonsomptloa of smoke. It is already possible to effect 
a considerable abatement of the smoke nulsenee, with 
a oorMlKmdlng economy to fuel There Is reason to 
hope that the nuisance will ultimately be entirely 
suppressed, and that our chimneys will discharge only 
tbe final products of complete combustion, osrbon diox- 
ide and water vapor. Meanwhile, devices tor mini- 
mising the injurious action of smoke by rapidly carry- 
tog It away and diluting It largely wHb air poesess 
great Interest Some of these devices, tooludtog tbe 
VlslloettUB "dlBsipator" chimney, will be shown at 
the Dresden exhibition. 

Tho steadily increasing employment of gaa and adeo- 
trlelty for the production of heat and povrer Is an 
Impbrtant factor In amoks ebetement, cotoPMa- 
tlv^y tow large gu works and generatlflg ptoMi to 
vrhleh coat is burned can be located away froto con- 
fsited dtitflQte and can be rettonaUy opmtod aM 
controlled atom easily ttou toon«Mlds of u«i|towtoBt 
fnrnacal. 
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A Wonderful Dinosaur Mummy 

A Relic of the Prehistoric Past 

By Walter L. Beasley 


A UONQ tl» rwent ai- 
tnonUnaiT iHb* 
oovaries ot tba West, 
ttoaa la iBore marvelous 
sad Utttmiaatlftg tlum the 
"Mitmmr Trachodon.” In 
aeduMiMr this great "find" 
and exhibiting the truly 
apeiiderful specimen Prof. 
Henry Fairfield Osborn of 
the Idawnm of Natural 
Hlstonr, New Torfc, has 
made a noteworthy con- 
tribution to paleontologi- 
cal science and has at thu 
same time given a moet 
impressive exhibit to the 
general public. In fact, 
the surprising revelations 
which have been brought 
to light by a study of this 
skeleton furnish a new 
and fascinating chapter 
which nearly doubles all 
previous knowledge of the 
habits and life of a very 
remarkable group of great 
amphibious reptiles. The 
Important and valuable 
feature about this unique 
specimen Is that It pre- 
sents a complete cast, 
with absolute distinctness, 
of the hitherto practically 
unknown outer covering 
of these herbivorous 
dinosaurs belonging to 
the closing period of the 
Age of Reptiles. During 
the Upper Cretaceous 
Period, according to geo- 
logical reckoning, about 
three millions of years 
ago, these huge kangaroo- 
shaped, water-inhabiting 
creatures were very abund- 
ant In western North 
America. They were from 
fifteen to sixteen feet or 
more In height, and meas- 
ured some thirty feet In 
length. The skeletons, or 
bard parts, have been 
known for a number of 
years, having been found 
by Prof. Cope, the pioneer 
toBsil explorer and sci- 
entist. and by others. The 
mussum has mounted In 
Us striking Trsobodon 
group a fine Cope speci- 
men, represented in feed- 
ing posture Some half a 
dosen fragmentary speci- 
mens have been found 
showing faint areas of 
the epidermis, but the 
"Trachodon mummy” far 
■urpaases all the others, 
as It presents a nearly 
complete and priceless pic- 
ture of the pattern em* 
bossed upon ’'the skin of 
these gigantic marine 
mongton. This fossil 
prlM was dtacoyered in 
August. 1908, by the vet- 
eran fossil hunter, Charles 
Sternberg of Kansas, 
and purohaaed by the 
RUUMum ont of the ra- 
aoureea of the HOrrls K. 
Josap Fund. One of the 
POlnjia upon whlOb a new 
llf^t hw been shed by 
this spaclmedi la the ae- 
Voatk life habit of theie 
From the plight 
‘ at 'their dlidh It 

it iofimd with great 
fnHwhmtF that thhir IM* 


Imsginary restoration of Trachodon In Its eharaeteriatlc erect and prone poetures. 


The '‘Mummy Trachodon” found in Wyoming. 


wag spent for the most 
part lu the water This 
theory Is furthei strength 
eimil by the fact (hat the 
diminutive foru limi) term 
Inates, not In claws or 
hoofs, but 111 a broad ex- 
tension of the skin, reach- 
ing beyond the flnBers In 
a inarglriul web, which 


all 


with I 


Unger 


a kind of paddle A new 
restoration of the Tracho- 
dou, which renders all 
previous ones obsolete, 


based 


the 


A patch «f the alda iawramiaa of TraAodon, ahowing the pattern of tubarelea. 
A WONDBBFUL DOIOSAUR MVMMY 


specimen, has juat been 
made by Mr Charles R. 
Knight, under the direc- 
tions of Prof OslKirn. 
This strikingly shows the 
life appearanre and the 
two characteilstlc atti- 
tudes commonly assumed 
taken by these creatures, 
and espHcially brings out 
the short dangling front 
legs, now known to have 
been fore paddles From 
the fact that the lower 
side of the fore limb Is as 
delicate in Its epidermal 
structure as the upper, 
certainly tends to support 
the theory of the swim- 
ming rather than the 
walking or terrestrial 
function of this fore pad- 
dle 

In Mr Knight’s restora- 
tion one of the Trachodons 
Is pictured In the conven- 
tional bipedal, or standing 
IKisture, while the other Is 
shown In a quadrupedal, 
or walking position, sus- 
taining or balancing the 
fore part of the body on a 
muddy surface with its 
fore feet In the distant 
water a number of the ani- 
mals are seen dlsportliip. 
themselves This spei ‘ 
men has been called e 
"Oinosaur mummy” from 
the feel that In all parts of 
the animal -'hlch are pre- 
served, except the hind 
legs and tall, the skin Is 
shrunken around the 
limbs, tightly drawn 
around the bony surfaces, 
and contracted like a great 
curtain below the chest 
area Prof Henry Fair- 
field OslH>rn, who Is the 
foremost authority on the 
subject, has suggested the 
following Interesting the- 
ory of the entombment 
and preservation of the 
“M II m ni y Trachodon.” 
After dying a natural 
death the animal was not 
attacked or preyed uiion 
by Its enemies, and the 
body lay exposed to the 
sun entirely undisturbed 
for a long lime, perhaps 
upon a broad sand flat of 
a stream In the low-water 
stage, the muBoles and 
viscera thua became com- 
pletely dehydrated, the 
epidermis shrank, and 
was tightly drawn down 
along all the bony sur- 
faces and became hard- 
ened and leathery; on the 
(Oontinuea vo txioe <itj 



Curiosities of Science and 
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Gasoline-propelled Lawn Mower 

T he German government has recently 
bought two lawn mowera which are 
propelled by means ot gaaoline engines 
These mowers are used tor cutting park 
lawns The type of engine used Is sim- 
ilar to that of an automobile It la con- 
nected by means of a chain to a pair of 
traction wheels, on which the frame of 
the machine Is supported In addition 
to this there la a single wheel at the 
rear which may be turned to steer the 
mower Directly in front of the trac- 
tion wheel are the grass-cutting knives 
arranged In the usual spiral form These 
knives may be adjusted up and down 
as In the usual lawn mower, and they 
are driven by direct connection with the 
motor 

Motor Substitute for a Hand-car 

H and-cars are now being displaced 
by motor cars on the leading rail- 
roads of the country. Through the use 
of these cars It is claimed that more 
work is performed by each man, due to 
the fact that he Is sot down at the 
place of work In excellent condition 
while with the old style car It Is neces- 
sary for him to put forth almost enough 
efrurt for one day's work In propelling 
the car The accompanying Illustration 
shows such a car on the Pittsburg Wa- 
bash Terminal Railway which is pro- 
pelled by a 3 horse-power gasoline engine. 
It is capable of developing a speed of SO 
miles per hour on level track with five 
passengers. 

SwimminK Leagoiu for School 
Children 

T he accompanying photograph Illus- 
trates an apparatus In use In Germany 
for leaching school girls how to swim 
The pupil is Buported in such a position 
as to leave the legs and arma free to 
perforin the motions ot a swimmer. The 
body Is hung In a wide belt, suspended 
from an overhead rail, while the feet are 
attached to a pair of ropea running over 
pulleys and adjustable to various require- 
ments The pupils thus suspended are 
then taught how to perform the move- 
ments of the breast stroke until the ac- 
tion becomes almost instinctive There 
Is a decided advantage In teaching these 
movements in such a way Instead of In 
the water; for the pupil Is not distracted 
by the fear of a ducking it is not at 
all easy to learn the swimming move- 
monts even out of water, hence the ad- 
vantage of acquiring this knowledge until 
it becomes almost instinctive before en- 
tering the water 

The Plumb-line in Porto Rico 

A mong the curious discoveries made 
by men of science In their in- 
numerable efforts to measure and map 
the earth with the least possible error is 
that there are places where the direction 
of a plumb line la not vertical Irregu 
larlticB of density In the crust of the 
globe may prcxluco this phenomenon. A 
remarkable Instanee In point was found 
in the ialand of Porto Rico, whore the 
deviation from the vertical Is so great 
that, in mapping the Island, the northern 
and southern coast lines, as shown In the 
older maps, bad each to be moved inward 
half a mile 

Mowing Submeisred Weeds 

M any of the lakes and creeks of 
Germany are so affected by the 
growth of weeds in the shallower waters^ 
as to Interfere seriously with the catch- 
ing of ffsh by means of nets In order 
to clear the marshy bottoms of vegeUble 
irowth a weed-cutting Apparatus has 
been Invented. This is Shown la the ao- 



Motor substitate for a haad-car. 
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; :;|ha btrtmrn of/ttie 
. linlYas sw 0p«ra«s4.'hir nutahs.hl 
wheel to out the weeds. ^Th* bdat ig 
udually propelled 1^ ftnana pf pi^M. 
By operatlaf snowier hand HWMI the 
frame may b* lifted ont of the hrailer 
and swung to tbp posltloa shawni in one 
of the photographs. 

Outfit 

I N rraaco even the aotssots irtader 
takes advaotaB* ot the gasoltne motor 
for rellevlttg him Of much ot hto labor 
in sharpeaitag scissors, kalvoa and other 
tools. The aOoorapanyliig ongravlng 
ghows auoh a mott^ylven grlpdor In 
aerrlee on tbo streets at Paris. If 
operated by a small single cylinder air 
eooled engine, mounted on the frame 
dnder the grinding table, the outgt le 
propelled by hand as a two o^eelod cart 

Eucalyptus Tobacco Pipe 

I K South Africa, where many speolea of 
iLuatrallan Buoalyptl have been euo- 
heestully naturalised, a curious use has 
been made of the oooes of the red gum 
tree. Theae are of fair tise and when 
' the seeds have been shaken out reaem- 
ple a cup in shape It occurred to somo 
ingenloue person that the cones wcnilfi 
t^ake very good pipe bowla. A hole wda 
bored in the base of tbe cone, vaif * 
piece of alender bamboo aelected. Wjien 
the two portions were Joined together a 
very serviceable and novel pipe wad the 
reault. An experienced smoker deolares 
the Eucalyptus pipe to be very agrjieable 
ip use, as the natural fragrance the 
cone Imparts a delicate fragrancO to tbe 
flavor of the tobacco. 

Csiisl ImprovenMitB in CenMuiy 

T he questlds of placing a tax upon 
navigation on tbe Rhine is being die- 
suaoed in Germany, in order to meet the 
expenaei of canal building and like pub- 
lic work. However, as tbe lower part of 
the Rhine runs through Holland, and 
that country will not admit tbe Idea of 
such a tax, some other measures must 
be taken. It Is thought that tbe solution 
of the problem would be to transform 
the Rhine Into a purely German river ae 
far at the sea. During a certain time It 
ins ooualdered that tbe beet point to 
fiboose tor the port at. tbe mouth of tbe 
fiver would be tbe port of Bmden, as tbe 
liortmandrEms Canal ends at this point, 
gad this canal eonnects with toe part of 
toe MttteUEanal which peases from Dort^ 
ptund to toe Rhine. However, toe port 
Of Bmden hu not received the develop- 
ment which was expected, and the traf- 
pi ot the Rhlne-Westpballan region doee 
hot follow toe direction of toe month of 
ftae Bmk Ae regards toe propoeed canal, 
^(t sppeacf that In former tones toe 
''^-|lhins wee Coimected with the Enu by a 

fc amb which bore the name at Eastern 
line, but this branch no longeg exlats. 
The mont recent project calls tor toe coo- 
gtfnotlim ot the canal ao as to restore the 
'gndmit branch ot the Rhine, and It , 
would start trim ’Wesel, foUowIng aloni 
toe Frasalan frontier and oenneet wHh 
the Em at Hnnalkentihr. As it #ou!d 
, run anoss a flat country for moat 
part, toe oonstrnotom riouM oat pMsent 
any dlfllenlty, and as the land has biri 
ittUf vaiM to tooto rogiosg, thf .cpM 
wmid not be high. Moreovgr. t4« pp-u 
ggagd canal wwBd nged' hh 'ttohg " 
Ito cenne. ' 0giflit 'to' toe geto«g/<»|;gW.y 
enOrivtoa, wm 

oust i«M togR;fl«m^^' '' ' ■>; 
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gMtl^atk’ fw V# «a« wlU pu (or thorn, ptompUy, If 
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A OVtOMCUC UillWmy 

Br W. J. C. 

A n «)« 0tr|c tiattery costing but nven cents can be 
muds, as t^lowa; Procure a large glass or earth- 
enwsre, jar holding at least one-half gallon, if the 
top Is not lenl or tapers, a glaao jar can be cut level 
by the ioitowtng means; Pour water in through a 
funnel to SrttUa one inch of the place where the cut 
is destredl Hiea, stlll using the funnel, slowly pour 
in llnsead oU up to the level of the cut. A red hot 
piece oi^ tron plunged vertically into the oil will cause 
the glass ontck at the level of the liquid and leave 
an open tiw jar suitable for the battery. 

All the materials neoessary for the battery are a 



SeetlMof Uieodl. CntUns the Jm. 


A aevan-eent battery. 


working parts should be eoastmoted with an eye to 
making tham nearly trlctionleBB. The bed of the 
Instrument Is shout Vt Inches long, 2 >4 inches wide, 
and % Inch daep. The t^rlghte are 8^4 Inchee high 
and the rollars % Inch in diameter. Alongside the 
Shaft and attaohed to tha bed is a strip of wood cut 
so as to receive a paper scale over which a pointer 
on the shaft travels. The spring balance Is attached 
under the shaft and arranged so that its action line 
will be parallel to the axis of the shaft. The best 
spring balance to use la one reading to ten or twelve 
pounds in as small ounce dlvlslona as It can be ob- 
tained. The whole may be placed on a tripod, an old 
camera tripod answers very well, or It may be fast- 
ened to s stake. If It Is desired to keep it constantly 
working a vane may be added to keep It fared into 
the wind. 

The table below has been supplied by the U 8. 
Weather Bureau and gives the wind preeeuro In 
pounds for velocities from 5 to 90 miles per hour. 
Indicated velocities (velocities indicated by an 
anemometer of standard type) are given instead of 
true velocities. The difference Is considerable. A 


Wind Pressure (Pounds per Square Foot). 





whm P ■« pteeiiin In pouadi, aTolidaroli, 

8 •• Rnfsoe, ta Mgaan feet, 

V •" oometed valooltr of wind, In mile* per bonr, 

Mtd B— bdghtof birameter In Inebaa 

Wind Of 6 miles per hour indicated velocity would 
have an actual velocity of 6.1 miles. For 6 miles per 
hum the vetooltMt true and indicated would be the 


pound scale to lay off the five-pound mark in the mid- 
dle, next the two and one-half-pound marks and so 
on down to the smallest divisions; thus the errors 
will tend to be self corrective. The scale Is then 
glued to the Instrument and covered with a coat of 
varnish to protect it from the weather. 

It might be asked why a plate a foot square is not 
used exclusively, thus obviating the trouble of mak- 
ing changes and graduating (wo scales. The reason 
Is, as may readily be seen from the table, that for light 
winds the instrument would not bo dollciite enough. 
For instance, a wind of 6 milPR per hour produces 
a pressure of only 0 104 pounds per square foot, or 
1 66 ounces, a preasure to which the instrument 
would not readily respond if only one square foot of 
surface were acted upon, whereas If a plate 20 Inrhes 
square were used the balance would read 4 02 ounces, 
thus giving an appreciable displacement of the pointer 
and reducing the error of small readings On the other 
hand too large a plate has the disadv,mtage of ex- 
ceeding the limit of the balance In heavy winds 

Drawing Solid Objects with a Reflecting 
Apparatus 

By W. R Inghraro, M.D. 

T he accompanying engraving depicts a drawing ap- 
paratus that may be familiar to many. It con- 
sists of a pane of glass set upright In a groove In a 



Drawing an object with a reflecting apparatus. 


piece of slBc, a piece of arc light carbon, two clr 
cular ptacea of wood about 3 inebea diameter by H 
inch thick, aOme line powdered coke, and some flan- 
nel. The llluatratton ahowa the method of aaaem- 
bllng the parts. The wood has a hole Just large enough 
lo adinit the carbon. The flannel ia fastened, as 
shown, to the wood, forming a bag around the carbon 
in which the oofce la packed tightly. The slno and 
carbon can be held by any suitable meana in tbe jar, 
and wlras may be attached to tbe ends. The jar la 
filled about two-thirds full with a solution of 3 ounces 
of idamotttac to % gallon of water. Tbe battery will 
be found very efficient owing to the poroua carbon 
element. 

Home-made Anemometer 

By Frodwiek R Gilbert 

S I NOB tbe introduction of tbe aeroplane the 
anemometer has become very important In measur- 
ing the velocity of the wind before and during fllghta. 
The Instrument as sold by dealers consists of a aet 
of revolving cups or vanes which actuate a clock train 
and thus move hands around dials which Indicate vet- 


same; but above this velocity the standard anemo- 
meter readings would be greater than tbe true wind 
velocity. For Instance, 60 miles indicated would bo 
40.8 actual, 70 Indicated would be 66.2 actual, 90 In- 
dicated would be only 69.2 actual. 

By means of the foregoing table or the formula we 
can now graduate the anemometer to give indicated 
or actual wind velocity For a given pressure on the 
spring bslance wo mark the corresponding velocity 
on the scale. Since we have two face plates of dif- 
ferent area it will be necessary to graduate two 
scales, one above the other, making a reduction for 
the twenty-inch plate to a square foot aurface. The 
best way to make the ecale Is to lay off with India 
Ink on a strong piece of paper a scale with divisions 
equal in length to tbe dlvlslona on the apring balance 
and to mark these divisions velocities Instead of 
pounds. This division may be done with a pair of 
dividers. However, tbe dividers cannot bo given a 
setting of the smallest division and then placed upon 
tbe paper and tbe scale laid off by walking them 
along, for when the end of the scale is reached it 
will be found to be far from correct with tbe one on 


board A picture on one side of the glasa, dun to 
rennctloD, appears lo cast an image tipnn the other 
side of the glass By looking at this image and at 
the pencil through the glaas a copy of the original 
can bo made., the drawing, of course, being reversed 
A drawing ut this copy made in the same manner 
remedies the reversal 

It may not be geneially known that the image of a 
solid object thus reflected is as easily traced This 
idea will be of special value to an inventor who 
finds It dtnirult to make .a perspective drawing of his 
model or some intricate parts of it The method will 
be found much less troublesome than making a pbo- 
tograph 

In making a tracing by Ibis means it will be found 
of great advantage to have a bright light on the picture 
or object to be drawn and a piece of cardboard 
arranged to shade tbe drawing paper. 

A drawing is more quickly and easily made by 
aimpiy marking the intersections of the (lifferent lines, 
and directions of curvatures, etc, after which the rest 
of the picture may be fllled in with the aid of a ruler 


ocity And prsssurft This instrumant is rather ex- the balance. The most accurate 

penaiva, w that amateur avlatora, or otbar people who off the toUl leagUi of the scale, tt 

have oeeasloa to use one do 
not ies) that they can afford It. 

Tb« anemonwter described be- jT y. 

low can be eaelljr made by any / 

OB# pe^aessdag meohablcal abll- ^ rJ 

Ity, and. If oarofuny ooiwtructod. o ■ ■ ■ , ! — 

should give fo«Ai results. \ pilllZIIIIIIjq / | 

It s^eoelsto sessntlatly, as will V y 

be sgeu. tnm tba figure, of a 
plate uOaed to a shaft wblob la 

comweted to a spring bklanee.„^ fO^tertir 

The wjad - 'Mowing on the face ' ( • ) naznv 

of the Made exert# a preaiure II f - . ^ 

whldi 1# 'ttunattrttted to the HN ^ 

apfji»»,bManee and Iheraop In- 0 \\ „ V _ 

dloatbi ■ Twd , toteiehauieable f” f] I 

of eery light thin '„-..;t3 c =, i ;. , === 

wti^' dlMia^ be twed, one 20 j 

fpr tight wind# // | ,1 \\ 

•hd tbe wthw \i Ittukea Ogwre // n \\ 

/ 'IJ \ 

// mewm \' 


way is to lay If a very thin glass Is used the double image, due 

en If It is a ten- to retraction, will not bn confusing. 

As a interesting experiment, 
take two blocks of identical 

slse (st> that reversal does not 

interfere) One of the blocks 
may be placed to coincide with 

- .. n t 1 the image made by the other 

1 I block. 

j /It would be Interesilng to 

jj ) X hear from someone with a 

l knowledge of clay mmlellng as 

j| ( 7 to whether the model might be 

r I fl n £ duplicated in this way (re- 

1 i Cm] / versed, of course), excessive ma- 

j I' / y J / terlal being remiovtal until the 

I ' /Jw i •"Cl**’'' coincides with the ro- 

/ in — 1 I fleeted image of the obloct being 

1 I — LLil — I ' modeled 

7 rnoMr ao r Jn making drawings In this 

y j way the writer several times 

7 ( caught himself reaching for tbe 

I 1 image Instead of the real object, 

and was surprised to find his 
Angers closing on thin air. It 
was rather disconcerting until 
the mind had had time to 

itanoialag wiad prasuisa. grasp what had happenofi. 
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A Coal Dust Ensfine 

By R. W. Crowly 

T HOUOH Vff III the experimental 
etagr, the regenerative gas engine 
which burns coal ilust as fuel has given 
results that protiilse well for larger en- 
gines of this type. As the working 



principles are so entirely novel, there Is 
dlfllculty In llndlng a lerm which ex- 
actly expresses the nature of this sim- 
ple engine It Is perhaps besi named 
after Its Inventor, Mr. A, M Low. for 
the Low engine Is quite as distinct a 
typo as the Diesel engine, though of 
course the tomparlaon between these 
two names must not be taken to In- 
dicate any resemblance between the 
two engines. Setting out with the Idea 
that he should find a method of reclaim- 
ing some of the waste heat of the gas 
engine, Mr. Low has virtually evolved 
a aelf-contalned producer-gas plant and 
engine. In gas engines something like 
80 per cent of the heat available In the 
cylinders Is wasted either In the cooling 
water or In the exhaust Very little of 
the heat Is actually converted Into me>- 
cbanlcal energy Regarded as a heat en- 
gine, the gas engine, though better than 
the steam engine, Is still very wasteful 
The best boat engine is the Diesel, which 
has a thermal efSclency between 3r> per 
cent and 40 per cent, and It Is extremely 
doubtful whether under any clrcum- 
stancea that high figure will ever be Im- 
proved upon 

Mr Low’s working principles provide 
for the coDsiimption of a fuel wbich is 
almost universally cheap; namely, coal 
dust He has run his experimental en- 
gine on a consumption of about four 
pounds of coal per B H P hour As 
will be evident after the engine has been 
described In detail, a much higher efll 
clency would bo obtained with larger 
engines and therefore it Is not too op- 
timistic to state that those engines will 
find an Important plai e for themselves 
when designed upon a rominorclal basis 
More than Bve years have already born 
silent In bringing the experimental en 
glne to Its present stage of development 
and owing to the many alterations that 
have been made, many fittings being of 
a comparatively temporary character, the 
engine la not at all suited for accurate 
efficiency trials A 40 horse-power engine 
Is now In course of constnicllon, and 
win shortly be available for a complete 
series of tests. 

Referring to the Illustrations of the 
experimental engine. Pig 1 shows a view 
taken Just above the back end of the 
cylinder. The fly-wheel Is visible, the 
crank can be seen partially, but the (Con- 
necting rod is entirely hidden lt> so far 
aa the moving parts are concerned the 
engine differs In no way from the ordi- 
nary horizontal gas engine. The distinc- 
tion Is In the regenerative parts The 
Inventor Ukes up a portion of the waste 


beat by means of a aerlea of tubea paas- 
Ing through the compreulon apace and 
arranged with one end projecting, aa 
shown in the lUustratlona, into a box 
which contains coal In the form of duat, 
while the other ends of the tubea are 
I'losed to the atmosphere by a water 
seal. 

When the engine haa been atarted and 
is running, the tubes are heated to a 
dull red As the fuel paasea through the 
first portion of the tubea It becomes 
heated, the Intermittent eombuatlon which 
is taking place in the cylinder on each 
working stroke giving regular Incrementa 
of beat which maintain the tubea at a 
working temperature. The fuel la heated 
aufliciently to drive off moat of the coal 
gaa. The tarry and carbonaceoua prod- 
ucts pass along farther, until, when they 
I each the part of the tube aurrounded by 
the combuslon chamber, they are at a 
high temiierature. In each tube on the 
water seal side Is fixed a pipe from which 
steam, taken from the Jacket, and air, 
can bo Injected through the hot coal. In 
this way water gas and air gaa are pro- 
duced In the tubes and Just outside the 
coal box a second set of pipes Is fitted, 
pasalng over the water seal and thence 
directly to the Inlet valve. Thiia, as soon 
as the coal dust la formed and the gaa 
cock opened, the mixture of coal gas, 
water gas and air gas Is drawn Into the 
cylinder with Its mixture of air, and 
fired In the usual way. 

Ordinary bitiimlnoua coal broken up 
Into small pieces is put into the actual 
container Indicated In the general view of 
the engine. Coming away from thia coal 
container In the direction of the engine 
are four pipes (A In Fig. 3). On leaving 
the coal box, they pass first of all through 
an extension box B of the engine, then 
right through the combustion chamber 
and out again on the other aide, and 
thence down to the water seal. The coal 
Is fed Into the pipes A by a bevel-drlyen 
archlmedean screw feeder (Flga 2, 81, 
the speed of the drive being variable. 
The function of the water seal is that 
if perchance any coal dust should pass 
along to the end where the tubes bend 
downward, and not be gasified, It will 
fall Into the water and may thus be re- 
moved when desired. The pipe from the 
Inlet valve of the engine connects to 
this chamber, as also do tbe small pipes 
C, which communicate with tbe pipes A. 
Through the former pipes 0 tbe gas is 


drasm oft from the hot ooal coatglBed In. 
the latter. A. 

Simple though the whole engine ap- 
pears when described and lUuatrated, the 
tact that it runs with such a low fuel 
consumption as tour pounds per B. H. P. 
hour la not to be doubted. In this con- 
nection Mr. Low writes: "1 must point 
out that the engine la bound by Its very 
nature to be efficient. Not only la ‘waste 
heat used, but the engine ckn be run 
very hot and with a high eomprassiou 
without any pre-lgnltlon (the combiul- 
tlon chamber of the engine IHuatrated Is 
aabeatoa lagged), and as the gas Is kept 
comparatively cool by mixing, we have 
the beat condltlona of high' thermal efll- 
clency. 

“Large aingle engines can easily be 
built on this principle, as tbe combus- 
tion chamber surface can be Increased 
and cooling obtained to any desired ex- 
tent, for It la possible to run wHh the 
fuel really hotter than the tubes by 
Injecting the steam under preaaure. Tbe 
fuel temperature Is high and tbe ooal 
ia '.racked so quickly that all by-products 
can be passed through the engine over 
the water seal and discharged, the ex- 
baust being slightly white and rather 
pungent. After weeks of running no 
trace of any tar or other matters can 
be found, neither Is any pitting of valves 
to bo detected.” 

Safety Is another point on which this 
flash engine acorea, as there Is never 
any explosive gas present except In the 
engine Itaelf, and there Is nothing to 
cause any danger at all, for the fuel Is 
consumed as soon as It is made. The 
engine la extremely flexible, which Is a 
I point of no small Importance where en- 
gine work is concerned; an increase of 
[power of about 16 per cent can be ob- 
tained almost inatantaneouBly by abutting 
off the Bteam and air supplies and run- 
ning the coal pumps faster, while admit- 
ting more extra air, thus making tbe 
engine run on coal gaa pure and simple, 
largely increasing tbe effective pressures 

Of course, the Important fact which 
must be mentioned in order to satisfy 
curiosity la that the engine works. A 
very eminent English engineer who saw 
tbe engine before it bad run, made tbe 
curious remark that If that particular 
engine would not work, the bigger en- 
gine would certainly work well. The 
explanation Is, of course, that the volume 
of the combustion chamber increases with 


the cube of the dlim^r. wblle the cool- 
ing BUrtace of the walla tnei^Sea only 
with the square. Deanng wllli larger 
engines, therefore, one obliing a tar 
greater proportion of oombqatlon volume; 
from which It follows that a bigger tube 
heating surface can be obtained. Bo It 
Is a very curloua feature ot the engine 
that the regenerative prooiHMi beoomea 
more and more advantageous the bigger 
the engine power. And as It^ la pre- 



Fig. 8.-Rear elevation wtth mrU dwwn 
in oeetloB, 


daely In tbe treatment of the waste 
beat that difficulty Is obtained with big 
gas engines, this Is a very important 
feature. Remembering bow the Diesel 
engine was scorned upon its first appear- 
ance and noting the great vogue It has 
now obtained, one can safely foresee 
that tbe Low engine la destined for a 
great future. 

Proeeedingg of the Internetionel 
Union for the Protecthm of 
Indnetrial Property 

rpHB Conference of the International 

* Union for the Protection of Indus- 
trial Property met In IFaBhlngton on 
May IStb. for tbe purpose of conBide^ 
tng amflUdments and revlaiona to the 
Treaty of Paris of 1883. Most of the na- 
tions belonging to the union have sub- 
mitted propositions, and all of these will 
be considered during the sitting of the 
conference, the sessions of which are ex- 
pected to occupy Blxmt six weeka. The 
meeting place of the conference Is the 
New Willard Hotel, which pUced Its 
ball rooms and a suite of offices at tbe 
dlspoBBl of the union. 

One of the principal dlaappointments 
of tbe conference was tbe inability of 
M. Henri Morel, Director of the Inter- 
national Bureau at Berne, to attend. He 
was prevented by Illness from making 
the long Journey from Switzerland. The 
vicp-director, Mr. Leon Poiniard, ar- 
rived In Washington on the 6th of May 
and at once opened the headquartera of 
the conference at the Now Willard The 
preliminary meeting of the 'United 
States delegation was held In tbe offloa 
of Mr Moore, the Commissioner of Pat- 
ents, on the 13th Instant, and a complete 
understanding was reached aa to the 
policy of the United States toward the 
projects that are to he advanced hy the 
conference, The President signed com- 
mlaslona giving the entire deJegatloa ple- 
nary powers, as this Is vriitt Is known 
as a "diplomatic conference.” 

The procedure of the conlerenoe Is 
most formal The delegations are k^ 
ranged in the alphabetical order of the 
names of their oountriot, French being 
the language uaed. This puts Germany, 
or AUen&gne, at the bend of the list. 
The delegateg are seated at the contbr 
enee In the alphabetical order of their 
ooantrlss, beiflantttg on the right hind 
of the presiding officer, without difttac* 
tten of union and non-tt|iloa oMBtlrtoa. 
.The acting diroutor of Gw Iniem^ea 




& ^ iMiioft id* o<mt«tMio« . 

«lialr M th#,«p«B- 
^lll|;.ii«»||inig.' Att*f BB •Mrui 'Of trot 
'br ' 'SBomtBit <« btBto. Mr. 

jomf lim am bWlMH tito OOB- 

'ifM olMiHoB of » »ormBfloot 

pr^40it 'ft betof fb» euntorn of tbo 
oestereabM to Boloet tor thla Ugb office 
abmo rMlrad fllplooiBt, Mr. Hoary VThlte, 
ftirBiftrlr tlBtteg Btatoa AattwooBdor to 
Franoe, m* doolgmitod by tho Ualtod 
Stotoi gOTommoBt. Hio olectloa of 
otfior officeni. iBoludlBg a trlcopreaident, 
fallotred, aad tbe llat of BMnb^ of the 
board of •ooretariee tree approved, ae 
were Blao tbe rule* dealgned to epeclfy 
tbe procedure of tbe conference. All 
tbie wma fornlabed by the International 
Bureau. Upon M. Potnaard and hla 
ataff, oonatatlng of MM. B. Prey-Oodet 
and Xd. Waelti. aecretarlea, and M. 
Imlt Potaaard. private aecretary, de- 
volved tbe dtttlea of reporting the les- 
tlona and keeping tbe recorda. Tbe 
daily prooeedlnge of tbe conference are 
printed eaob day in French and dla- 
trlbBted to the delegatea. 

Hat of the delegatee appointed up 
to date waa printed in the SciRrrTiric 
AwmiOAit of the Ctb Inatant. Since 
then, Auatrle, Hungary. Portugal, Qer- 
many, Sweden, Tunla, France and Italy 
have dealgnated their repreeentatlvpa. 
It waa at first ennounced that Italy 
would not participate In the conference, 
but evidently the Italian government 
concluded that It would be to tbe beet 
Intereate of that country to tend delo- 
gatea, although the International Bx- 
poaltlon at Rome and Turin and various 
other congreeeee drew heavily upon the 
available sclentiita and experts The 
Italian delegation consists of Nobile 
Lassaro del Marchesi, Marchesl Negrotto 
Camblaeo, Counselor of the Btnbsssy st 
Waehlngton, Bngineer Emilio Veneslan, 
Inspector of tbe Ministry of Agrlrulturo, 
Commerce and Industry, and Dr. Gio- 
vanni BattlsU Cessato, Commsrclal At- 
tache of BmbaMy at Washington. 

Tbe French delegation is composed of 
M. Lefevre-Pontalls. Counselor of the 
Rmbaasy at Washington: M. Breton 
Director of tbe Internstlonal French 
Property Office; M. Michel Pelletier, re- 
porter of the Technlcsl Committee of the 
National Industrial Property Office, and 
Mr. Georges Malllard, President of tbe 
International Property Association. For 
the Protectorate of Tunis M. de Perettl 
de la Rocca, First Secretary of the 
French Bmbasay at Waablngton, will 
act. 

The King of Sweden has appointed his 
Minister at Washington. Count Albert 
Bhrensvard, to represent that nation, 
and Germany sent Dr. Hanlol von Halm- 
hauasen. First Secretary of the Embassy 
at Washington; High Privy Coiinrllor 
of Government Robolskl. reporting coun- 
selor of the Imperial Office of the In- 
terior, end Prof, Dr. Osterrelth, Secre- 
tary General of the German Union for 
the Protection of Industrial Property. 
The Portuguese delegation is composed 
of Vtacounte de Alte, Minister at Wash- 
ington, and Befior Umesto Madeira 
Pinto, General Secretary of Public 
Works. CoNunerce and Industry. 

The delegates at Austria ud Hungary 
form two distinct bodies and vote sep- 
arately. The Austrian delegates are Dr. 
Paul Chevalier Beck von. Mannagetta 
and Lerobenau, President of the Im- 
perial and Royal Anhtrtan Patent Of- 
Ooe, Privy Oounollor of His Imperial 
aod Royal Apostolic Majesty; Chevalier 
^tUlpp von Stahl. Mtnlatry Councilor 
hi tha Imperial and Royal Ministry of 
i^llo Worka, and Doctor Emanuel Ad- 
loP, ifcwtarir df the Imperial and Royal I 
IKtaigtry of Puhllc Works. For Hnn- 
■alrr tbe tMegatos are Dr. Blemer vonj 

S r. mawry Councilor Royal 
Rntopt Office, and pr. Con- 
Xa9MW< jSigo la tbs Royal Hun-j 




tngton. Baron von HsngelmtUler, does 
not appear In tbe oonfersnoe as a dale-' 
gate, but Is instructed by hts govern- 
ment to act at general representative 
when intematlonsl agreemente, binding - 
upon the participant States and retult- 
Ing from tbe dellberatlone of the con- 
ference, should come up for signature. 

The Spanish delegation will be com- 
posed of the Minister st Washington, 
Befior Don Juan Rlano y Oayangoe, and 
Don Juan Plores Potada, Director of the 
School of Industrial Engineers at Mad- 
rid. Brasil will he represented by Mr. B. 
de Lima e Silva, Charge d'Affatree of the 
Embassy at Washington. The Minister 
of Bolivia at Washington, His Excellency 
Ignacio Oalderon, will represent hie 
country it the conference 

Pern has appointed Mr. Emanuel de 
Frcyre y Santander, Pint Secretary of 
the Legation at Washington, as dele- 
gate. and Liberia la represented by Mr. 
Ernest Lyon. Consul-General at Wash- 
ington. 

Owing to ufgent parliamentary duties 
regrets were sent by Hon Sydney 
Flahec, Minister of Agriculture, who 
Is also Commissioner of Patents, and 
who had hoped to head the Canadian 
delegation, ae announced. In his place 
woB Mr. P. E Ritchie, Registrar of 
Trade Marks and Copyrights of the Do- 
minion Oovornment, 

Inasmuch as the deliberations of the 
conference are secret and the final texts 
of the treaties as amended are not given 
out until ratified by the various nations. 
It will be impossible to set down at 
present Just wbat la being accomplished 
on behalf of the Inventors and manu- 
facturers of the world, but a still closer 
international amity with regard to the 
protection of industrial property is the 
inevitable outcome of this important con- 
ference, in which so great an interest is 
taken by the civilised nations of the globe 
that they have sent as representatives 
their moat distinguished savants and men 
high in the realm of science and diplo- 
macy. 

NotM for InventoTB 

An Early Electric Automobile,— An 
early electric automobile Is Illustrated 
In tbe French patent to Grounelle, dated 
February 7th, 1852. The illustration 
presents a large four-wheel vehicle sim- 
ilar to a coach, with a number of trans- 
verse seats and without a top. Power is 
applied to the rear axle through dimin- 
ishing gears from an electric motor of 
solenoid type, the current being fur- 
nished from a large primary battery 
(sulphate of copper) In a box at the 
front. For steering, the front axle turns 
about a vertical axis and a horlsontal 
gear on the axle Is meshed by a pinion 
on the lower end of the steering shaft 
which extends up and is provided at its 
upper end with a turning handle at tbe 
driver’s seat. 

Patents on Current Tmpe.— Three pat- 
enu, 990,418, 990,419 and 990,420, have 
been Issued to the Benjsraln Electric 
Manufacturing Company. Chicago, 111., 
assignee of Reuben B. Benjamin, for cur- 
rent taps for use in connection with 
lamp receiving eockets. 

A Poet Pntontoe.— A gun was pat- 
ented in the year 1718 in England to 
James Fuckle, who termed It "A de- 
fence," and dropping into verse, says, 
“Defending King (Jeorge, your country 
and laws 

If defending yourself and Protestant 
cause." 

Puokle waa evidently a religious en- 
thusiast with by on means a gentle spirit, 
for he suggests a greater suffering for 
the Thrks. In one of hto drawings he 
■hows a special plate ' for "shooting 
square bullets against Turka," while In 
another he shows a plate for "round bul- 
lets against Christians.’' The patent Is 
of special interest os lltustrsting an 
sarly farm of six shooter, seven shooter, 
and nine shooter. The ehatnhers of the 


cylinder were to be revolved by a hand RgOIMILT PAnSTID IVTZlITIOgB. 
crank, being successively brought Into ‘’b7 

registration with tbe barrel. The car- with th« inventor*. Terms on appiicaiion to the 
riage or mount provides for the revolu- s^**"*"® 

-tlon and elevation of the gun proper, and 

appears to be well adapted for use In Pertonung to Apparel. 

shooting flying machines. It la worthy «« I”"*! 

, . " r . New York, N. Y The »lni of thla Inventor Is 

Of note that the mount of this early gun ^ 

of T7J8 more nearly approacbea the car- „f i,.«ther and partly of nibie i- to prevent the 
rlages recently produced than those pat- wearer from Hlliii)lng, to relieve the J«r Incl- 
entad twenty or twenty-flvo years ago. •" »n<i t" perinit .-onvenicnt r«- 


Legal Notes 

An Action at Law for Infringement.— ai.lem, 
An Interesting case is coming on (or Inventi 
trial at an early day In one of the New deviei- 
York districts. In which tbe owners of an 
electrical patent hare brought suit on the 
law side of the court for damages for 
Infringement of the patent and the case 
will be given a trial before a Jury. 

Norling vs. Hayes : An Important De- 
cision.— In the case of Carpenter vs Skin- i 
ner decided by the Court of Appeals of J 
the District of Columbia, January 3rd, m 
1911, tbe court said: “It appears from the E 
uncontradicted testimony of Skinner that 
ho showed his Invention to Carpenter who 
had ceased manufacturing under his pat- ^ 
ent Within about two weeks thereafter 
Carpenter filed hla reissue application 
with claims dominating the device of 
Skinner which was not an Infringement 
of the patent. It is well settled law that 
to warrant the valid reissue of a patent, aroum; 
there must not only have been 'a mistake “* 
by the patentee, with no want of rea- 
sonable diligence In Its discovery, but dvred 
also that no third person has In the perfon 
meantime acquired the right to manufac- 
ture and sell wbat the patentee has failed 
to claim For tbe reasons given the de- 
cision will be reversed." I’Ld 

Shortly after the decision In the case i’*’’* * 
of Carpenter vs. Skinner there came on 
for bearing in tbe same court, tbe case puiwr 
of Norling vs Hayes, which the court » 'on 
decided May Ist. 1911, aaylng “In the 
present cose, a finding that a patent ought ' ” j,*'” 
not to Issue to Hayes, notwithstanding y 
be is the prior Inventor, In no way af- pr.,viii 
fects tbe sole question involved In tbe wbirh 
Interference, namely, the question of pri- '>’• 
orlty; in other words, such a finding 
would not entitle Norling to an award „iong 
of priority Had the Commissioner ruled *t*lnv 
that the structure of each applicant con- I'A) 
tained patentable features, and that IXcaus 
there was no Interference In fact, and we 
had sustained tbe latter ruling, could It r<>muv 
be maintained that either party would (icvtce 
have the right, as against the other, to 
urge the bar of public use? Manifestly 

not It should bo remembered 

that this is not an Infringement suit, but kubbi: 
a proceeding under a statute which pro- lureu 
vldes for the determination of a single 
Issue, that of priority of Invention. 

"We conclude, therefore, that we are 
without Jurisdiction in this proceeding 
to pass upon the question suggested.” 

In this same case of Norling vs. Hayes, 
tho court referring to Skinner vs. Carpen- 
ter says: "In that case .... upon 
appeal to the court, the question of in- 
tervening rights having been raised be- 
low, and relied upon here, wo ruled— 
Carpenter not being represented — that In 
tbe olrcumstances of tbe case, Carpenter 
wat not entitled to a reissue of bis 
patent and reversed tbe decision of tbe 
Commissioner. We did not, however, 
award priority to Skinner" The court 
then proceeded to consider tbe matter 
de novo, and said conoemlng tbe mat- 
ter of tntervenlug rights as above quoted 
and affirmed the decision of the Commls- for e 
sioner In the NorHng vs. Hayee case. Hin-hoi 
spsce 

The Pattorsea Caae.— Chief Clerk W poni-i 
F. Woolard, of the United States Patent busrdi 
Office, Is now on a trip to Portland, Ore- 
gon, with papers from the files of tbe 
Patent Office tor the purpose of testifying crib, 
for the Government In the case of the urdir.i 
United States against Patterson. This Is 
Mr. Woolard’s second trip to Portland In 
oonaeotion with the case. 


dent f(i walking, and to permU convc 
movsl of the rubber portion of tbe t 
locallon of till- aanii- nt that pint of 
usually worn out flrit. 

BKIKT MKAHHIUNG DEVICK ~«i 
Ai.lbm, Poplar Bluff, Mo An obji-c 



perforated hoop for tin- pi-iforation* wblrb 
form a guldi- for tbo cbalk or other marking 
material 


more row* or hill* of lorn al n uniform depth 
at each trip acroK* the fb-M. otid (o level and 
[lulverlie thu ground along i-ueh row It la 
a ennvenlently operable iind almpb meeban- 
l»m for raising the furrow former* nud seed 
loverers from anil lowering them to the ground 
PIANO CAHlNti -H VouiMXKKi, New York, 
N Y. The object of Ibis Invention I* the 
provlalon of a new and Improved casing, In 
which the keybed and keys held thereon can 
Ih- readily removed from the piano frame, to 
allow of eonvenlentiv moving (he piano In aec- 
tlons from one place to another, eapeclally 
along narrow hall* or np and down narrow 


netted with tho inecbaiilam for delivering th< 
eome thereto aa U I* direttly tut from tbi 
plant In tho ground 

ANCHOIl IlOAKll FAHTUNl'lU. IUI.IH E 
KunaiNB, HuslIngN. Iowa Tho Invention pic 
lured In tho Illustration is an linprovement It 
com crib coiiHtruitloos, and has for an objec 
to provide a novel loiisiriif tlon of wbat ma; 


for convenience of referenee Is- termt>d an 
Btn-hor heard fastener wbl"li wilt operate to 
apace apart the adjiuent boards or slat* of the 
panel and will also operute to aeeure the 
boards In conneetlon with llu- fruiulng The 
purpoae of tbe Invention In to provide a moans 
to fasten and apace aj>arl the topiuoat board* 
or Rial* of the aide walls or panel* of a corn 
crib, furnishing a aiibatltutc for tbo nails SI 
ordlr.arly used 

Notb. — C oplea of any of tboM patents 
he fumlahed by the aciSKTiric Ambbicaiv 
tan cents each. Pleaae aUta the nam* of 
^gtantaa. title of the Invention, and dsti 


afsl 




The Eaining Pbww Your 






You (xet 3% to 5% on Loans and Bank JLleposits. lUe Bor- 
rower and Banker Make 15 % to 80% and Up. The Folkw- 


Article Tells You How To Get What They Get. 


Where Money 
Grows on Tim 


Who is Using Your Mmmj ? 

In tlu>8(> (layn of struggle to meet tho 
(IrttiaiiilH of roepeotablUty and the high 
(i)8i of living, one's savlnga are more 
tlmii (ivot JualoiiBly guarded, and rightly 
bu, aitec'tilstlon, however, tempting, Is 
tahooiHl by the thoughtful 

b'lrBt mortgages upon ■well located 
and iitiiiroved Inromo bearing property 
tliHtoffci possibly five per t-ent <«mmand 
much of the money More, however, 
stays locked In safe deposit vaults or 
Is Invested In Oovernment bonds, while 
that which Is deposited In banking In 
stltiittons Is about as safe as It possi- 
bly can be, but In any event, the own- 
erh of moderate sums realise that It Is 
slow work piling up fortunes, or even 
making a decent living from low rates 
of Interest 

What Is done with your savings after 
you buy a desirable mortgage that runs, 
say. for ten years, or after you deposit 
It in your bank for safe keeping? 

The man who gives the mortgage and 
pays vou the four or five per cent 
doesn’t do It for fun, nor for love, 
neither does the bank pay you the three 
per cent u)>on ytmr savings account out 
of mere good heartedness That money 
must he made to earn the Intereat that 
Is paid to you, also tho cost of handling 
(rulnvostlng) H, and on top of theae 
two Items It must earn a very respect- 
able surp'us profit for the man or bank 
handling It And as you hold the man's 
niortgag(>, he won't Intentionally take 
any risk of losing the money, for then 
he would possibly lose his property: 
neither will the bank take any long 
pbanecs with your money, therefore It la 
plain to see that the money you own as 
aavlngs or otherwise acquired, when In 
proper hands. Is made to earn far more 
than the little mite of three per cent 
bank Inleicst or five per cent mortgage 
Interest paid to you. 

What Your Money Eanu 

How can the man who borrows from 
you and who gives you an A 1 mortgage 
and pays you five per cent, earn a for- 
tune with the use of your money, or at 
least a very excellent Income? How 
does the bank that pays you three per 
cent for the use of your money also pay 
Its heavy operating expenses and pos- 
sibly owns a magnificent building and 
also declares ten per cent to forty per 
cent dividends upon Its capllal stock 
each year? It Is mostly done with 
your money, coupled with that of 
others, but the rate of Interest return 
must bo largely In excess of five per 
cent or six per rent. 

You can do It yourself and make 
every |100 vou have work for yon 
twenty-four hours a day as long as you 
live and earn more and more each year 
for many years. This can be done with- 
out risking a single dollar and each 
dollar can be secured In a way that will 
be as safe as any first mortgage you can 
buy 

How to G«t Full Earningei of 
Your Money 

In the wonderful Bitter Root Valley 
— by luaiiv called the American Garden 
of Eden— the prise fruits, apples, char- 
rles, etc , grow In such Bbundan( e and 
of such remarkable size and luaclous- 


Suppeso a psrtkolst piece of 


of tbe lud «rb and every year, or only 
or rent, intormt for bnuilut your nwury 
loine one vbo wttb YOVR nioncy bays tiui 
mtate and mapa tbe larger reward, a return 


In on account of tble peeoliir oondllloli 
money UTcr* Ibnt a corporation baa been 
1 by exiwrleuced and reliable men thrvnsb 


of the fancy fmit — appi 
ie dieplayed In the beat i 
hich le ataipped tbeoad. 


for umaaelvea dnrtat 
the ahlpplng and 

Mrketlntr aoawm. Not one woald have loaetaBt 
harreat to Juatlfy the expMiaa of ladlvldnally 
doing the one bimdred and «m tbiaga aweaa- 
nary to tnnure getting the hlgbanf ponalble 
Indlrldnal crop even tboagb 
they did make a baudaom* prodti whereat If all 


While It la propoacd to operate thta enterprise 
aa a wtiole, each Inreator bia tlie advantage 
of knowing that lita nr her money will tw used 


Absolute Safety 

The permanent nine of anrb property and tba 
ennrainiia nrodta it ytelde, I. ettrarling the at- 
tention nf thnae who wish tlieir ladependaaoe 


Profits and Increased Valuation 



One of the Moot Valuable Ranchea In the WorM 


negg, that they command tlw highest 
piioee in the world's markets Snd earn 
a return for the grower that UMlUplleg 
bla originfit Inveotment por atae al- 
most beyond belief. , 


y wonomy konwa to bnr- 
cla^ 


An an lllnatratlon of tbe worth of aaCb prap- 
eriy, aaldr from OuTrrnmmt rnporta, and tbs 
actual rxpvrtenceo of tbo fruit growers In tba 
Hitter Boot Valley, eome two yean ago tba 
Olilcaen, Milwaukee A St I>aul tty., while buM 
lug their extenelon to the Coast, rut tbro^ 
an apple orebard naar Mlaaonla, a ttarlvlaf cRy 
In tbe Bitter Boot Vallay, and deetrayed tev- 


Tblu derision anV tbe daniagee Sned tbe Ball- 
rnad was baaed upon tho earning power of the 
oreburd. which JuatlSed the Taluutlun of $76 
per iroe. 

The nsoal arerage la SS triwa to the aera, 
wblob sirae a raluallon to thle iiarllpolar orchard 
of go.oixi per acre— « valuation not at all na- 
usual In this section. 

A Sure Investment Opportunity 

One nf the many advantagee of tbia form of 
Inreotment la tba fact that tbe lureatnr not only 
•njoya bla or hrr propurUouata dlrldaad retura 
from tbe mrnlnga of the property ha a whole, 
but Is tocnrrd against any poatlbie Iona by at 
nwny aeree nf land, under deTRltgimaDl, aa the 
Indlrldual UiTeatmeut repreaauta at the tima 
of lUTeatliig. with a further adrsutage of bar 


for tbe a«t four ycara froi^tb^^ilraaro of 

S hies, atrawberrlea and other products 
between tbe tree., lAflrr the fourth year 
the ranilnge would be upon tba amad eonsarva. 
tire rattnute. IS per rent the #ftb JWi M 
l>er cent tbe sixth rrar, du per coat tbe aevatb 
year; mi per rent the eighth year, sad so oe m 
U) tbe msxlmum eerulug power of the erehard. 

These flgurea are boned upon tbe kweet actual 
returna experlravad In tbe BIttei Heot Valley, 
where gisid gisnageount pramlls. The taader 
oau easily teckon tho minimum ntun upon aa 
laveatmeut of any amount frea flW < 0 . ^t loc 
vouTealeMC lake ae Inveetmegt of fS^, which 
would reprnaent a B act* orebard, aad thia ibotf d 
relum airanally after the BfUi year fieua 11,100 
to «8.00b-fre«u«DtJr tbe pregbe bn Itlgee. In 
one laetanc^ cherry orehSM prodwad et the 
rate of tS.lOO per ecra after paying Ml ai- 


InveaUira who want piaiiticstly the lahie ue- 
eurlty «a a Brat mortgage, hut who ptefar to re- 
retrs the XuU eaialag their mour Im Maee of 

SUS-tS? xi- « *S!!& 

Orebard Co., IMeklO, No. « aaOth U Ml# Bt.. 
Vhleego, la. for further gsrtwiaia r«gae^ 
this ekenUeat opportnatty. An laeeetlgSiM «f 
■erne can certainly hsrai no ant had leTlhriy.lo 
mmlt la tncreaeing the bmptaeab and laesaw o< 

ar Air,JsjsrS- - - 

wSi.'arsji.'-r qs SsS /’JfiS 

altw. InveMoH can U awnwawdsM ^ JIWM 
v^o actat once will sMt a MRlag ttfIMpff 
aert. The Oommerelal OmhiMI ik Ww shM# 
laterOTM parllee with only. MlMhei Uf^bO 
tapiert^ of this forhi # taMSmiii, Modte 



portloB, oeueoiiaDUy the heMbis of shhrH HI Wf 
enteepriae would not enly rooMva egwOUmul 
dteMenda, but beeauae of aasM ni^ woaig iud 
that tbe nernrity back of the alharaa tbay hdd 
purobaaed at tbe preaeat low price would haiw 
Inrrnnaeit In value teeoHllBl W the tbSeO S- 
luatretloa. and abould tb«r wMb to d l iaea a ef 
name they would amko ^ dlgeranee betwew 
the pnwnt putebaee price aad tba value ti 
the aharca at fbe time of eelUng, 

InvMton Relkved of PmuonulOure 




IlMBSt , , „ 

It la wuk shUUOlcklp 'W 
libhem at tbe Rdmnrtc AiioSuedti wwobsoh i 
that at loM they bavp teqig'A MmigotM' ' 
on aerUi luivtgtttob tr baayiwtttn^ .M- 
oktaiei which Is well worthg oil pintoMathm 
to ortttesi stUdeiito ot avhittaii uull 'tbs SOB- 
•thl pabllc as wiiH, «of the hook will lkt«Wit 
mA claaa at toatora. AviatlaiB fg • PN" 
domtaant topte In the mind at tba ptiMh! oiMI 
Is raitiiUy bocorolhg ono of the grtktosf goals 
of developiaeot Of tbe progreMve «t)gl»Mfbi|i 
and aolenUdc world. In the nony ho^ tlimt 
have already beeo wrlttoa on avtaUObr tbia 
faaelnaUng snbjoct has faeon banltoo) htisaly 
oitber In a very 'popntar” and .biom or tan 
hteompieta maoiiec, ec la aa atoMOpben of 
natheiaacleal theory that phosles bgglanen, 
aid la ottob at Uttlo tains to avlatflra tbaw- 
oolvea, Tbtro li, omseqaantlyt a Wtdo do- ' 
nand for a praottoal book on Um auWootr-a 
bat* treatliif ot the theory only hi Ito dlsoBt 
MiotloB to aotnat aeroplane diartgn and oow* 
pUtely totting forth aad dloewntag tba pro* 
raiUag praetlaea in tho eeaatntotton and 
operation ot these nMOhlneo. “Honoplaaoo 
and Biplaneo” U a now and autbortuttvo 
work that doale with tbe oublaet In predee^ 
tbit manner, and Is btvalMble to Onyoao ta- 
tereotod in avistion. Mr. lioontng, who has 
eomo in Inttnate contact with many ef tbe , 
moot noted avistoro and eoaatraeWr and 
who hoe made a protonnd otody at the tub- 
Jest tor yeara, le ufinsnsUy well biformod, 
and Is widely reeognlacd as an expert in tble 
line. In a clear and definite atyle, and in a 
remarkably thomiigh and wall^mnged sun- 
ner, he has presented the eabjeet of aviation. 
The oclentlfie eioolneoo of tbe valuable data 
and reforoores, ao weU ao the high ebaraetor 
of the piofuie Uluotrattona and diagrame. 
rondero this work rosily tbe beet and tbe 
moot neefnl, practical, and complete that has 
over been contrlboted to the Mtoratnro on 
Aeroplonea. In the preaentatlan of tbia book 
the puMlabere have epared ao enpense, and it 
la oat of tbe moar lavlably Uluotratod booka 
ever devoted to the aobjoet. A full Hot of 
el^ten will be found in the advorttalag 

STAiiDAnD PhAcmcAL RLiTitBiHe. By R. M. 
Btarbuok. Now York; The Normnn 
W. Henley Publishing Company, 
1110. «vo.: 40< pp.; 347 tlluotra- 

tions. Price, |3. 

Not only plnmbera, bnt also hoew bnUdera 
and bonao ewners, may profitably «oa over 
tbe pages of go exhausUve a treotton. The 
lllnatratlone, many of which are foil-page, 
■bow tho beat and moat modem piroctice la 
plumbing eonatmotlon. n-' water aapply and 
circulation and range boiler work are given 
very complete and practical treatment Irraln- 
age, ventilation, flltratlon of eewage and wa- 
ter enpply, and tbe water Wft are dealt with 
In separate chaptero. Tbe ayatem known ao 
“contlnnoue venting" la strongly supported 
and rvcoirunended by tbr outbor. It Is bla be- 
lief that tbe unlvorual adoption ot tbo system 
wodU constitute one of the greotest strldoo 
forward that bos over beeo token In plumbing 
conatructloa, 

Thb Nbw A*t Of FLTOfo. By 'Waldo- 
mar Kaempffert Now TOTk; tlodd. 
Mead d Oo., 1911. Price, $1.60 not 

In tble book the prlndple* of flying are 
redurrd to tbeir loweet tarsM, so tar ac pop- 
nlai expreeelon le concemad. Without eacrl- 
flclng la acenrocy of statenMat, tbe suthor 
baa explabted In a very simple and clMr way 
Just why It Is that a machine many tlm<o 
beavltr than tbe air stays aloft at alt; why 
it la so ABenlt to keep an aeroplane on an 
oven keol ; bow that foot Is performed ; bow 
a tom la mode to tho sir; the prtndpteg ot 
tho oorlsl propeller; the dUbcolty of seeuring 
a light motor, and how that dtfflcutty Is over 
eomo St preoent Interwoven with tho eimple 
■^tooptanatloD of the prlndplos of flight U a 
good deal of hljullorlcal Information of great 
Intereot and value. 

A ehopter on the perils of fiylng bhowa Just 
bow risky a busbissa flying Ja, sad what must 
to done to make It 0010 . Under the beadtagi 
"The Uw of the Air" and "The Plying Mw 
eblne to War” wHI be fontid excoedlnglp in- 
tcreotlng dtaomoions of pbaoea of oet^onantlse 
which are not «omibi)oly treated In .hwntaif 
booko. A ehopter on "OIm Mow mim'ilf'' 
the Air" exptatns very gucohietlp bow bUddra i . 
atmoopharle itagayob la epafln^ hflV 
reoalto of ibst roaeaneh wOl pntaUW gtas 
us t better weather ■grttos thbu brg haVO'gfl' ” 
presmt, and ^ow 'Mia toctow' of - 

wUl soon bt Mtoefitofl. ObapbotwMs 
bo found la Mui’‘haok m typtaii taBd t ta 


ietanffiHiiiaBUiui 
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Vaaat Begions of tlM Milky Way 

(OORUMiM /RIM SOfim) 
part of thla deioriptlim ia trua enough, 
aeoordlng to Prof. Barnard, for tfali atar 
la In one of the moat remarkable of the 
blank reglona of the Milky Way. LltOe, 
however, did Sir John dream when be 
apoke of the “intenaely black ground" 
that Hho Ophluchl was really the cen- 
tral point of a atroog oondenaation of one 
of the moat remarkable nebule In the en- 
tire heavens. 

For many yeara thla part of the eky 
attracted the attention of Prof. Barnard, 
until a photograph made by him, at the 
Lick Obaervatory on March J3rd, 1895, 
ahowed a vaat and magnificent nebula In 
thla region of the Milky Way. It was In- 
tricate in form, and apparently connected 
with many of the bright stare of that 
region. Including Antarea and Sigma 
Boorptl. The entire nebula occupies a 
vast vacapcy among the stars here, from 
which laneA absolutely devoid of stars, 
run eastward for ten or twenty degrees. 
From Its dimensions, its individual pe- 
cullarltiea, and its occupation of a region 
almost devoid of stars, this nebula has 
scarcely an equal for Interest In the en- 
tire heavens. To all appearances, the 
great nebula la located In a hole In a 
very dense part of the Milky Way. 

The most singular feature, however, of 
the chasms visible in the Milky Way. Is 
the presence within them of two grada- 
tions of obscurity, resembling the appar- 
ent blackness within tbe marginal um- 
bras of sun spots. The conviction is thus 
enforced that the Milky Way In the 
neighborhood of Rho Ophluchl rests upon 
a far-reaching stratum of nebulous mat- 
ter. Tet in regions thick with aUrs, such 
as are found in Ophluchns and Scorpio, 
vacancies can be found within vacancies. 
"These regions," to quote Prof Barnard, 
"seem veiled over with some sort of ma- 
terial In which occur blacker spaces, as If 
all this part of the sky were Involved 1* 
a thin, faint, nebulous sub-stratum which 
partly veils the blackness of space be- 
yond. In this, apparently, occur rifts 
and openings giving us a clear view of 
apace." 

It Is, undoubtedly, by careful study of 
photographs of star^enuded regions, 
such as those taken by Prof Barnard at 
the Lick Observatory and In the clear 
skies of Mount Wilson, California, that 
we can obtain some idea of their peculi- 
arities which have an Important bearing 
on the structure of the universe These 
vacant regions are not merely curiosities 
of tbe sky, but actualltieH of the utmost - 
Interest, and as well worthy of study as - 
the nebulw with which they seem In 
many Instances so Intimately connected 

In fact, the connection of nebuls with 
vacancies, and the apparent blending of 
the outer portion of tbe nebule with tbe 
darkness of the sky beyond as If that 
darkness were something really tangible. 

Is an extremely Important feature. Prof. 
Barnard Is of the opinion that it may 
some day develop facts of the greatest 
Importance In explaining the real struc- 
ture of the heavens For this reason, he 
Is endeavoring to locate all these vacant 
regions of the sky, and to make long ex 
posure photographs of them. In addition 
to tbe extraordinary regions of Ophlu- 
chuB, Scorpio, and Sagittarius already 
mentioned, he has succeeded In securing ^ 
a photograph of an extraordinary region 
In Taurus. Narrow, vacant lanes tunnel- 
ing a nebulous groundwork, seem to actu- 
ally exist In this region Independent of 
the stars. Besides tbe lanes, tbe photo- 
graphs show a large nebula apparently 
In a hole almost devoid of stars, from 
which one of the lanee extends several 
degrees to the southeast 

Only a small part of the nebula is 
bright, tbe rest being feebly luminous 
like the dying embers of a fire Possibly 
tbs bole and dark lanes may be tbe major 
portion of the nebula now dead or non- 
lumiaous. The picture conveys the idea 
that this non-lumlnous portion of tbe 
nebula "actually causes the apparent 
vncancy by cutting out the light from 
tbe stars." At any rate, this is what the 
picture suggested to Prof. Barnard, 
though he remarks. In an article pub- 
In the Asfrophgsiosl Joumai for 
A®rll, 1907: "I have been slow In ac- 
oaptlag the idea of an obsouring body to 
aoemint for these vaoaaolW. yet thla par- 
ttettliw eaae almoat fotOM Om idaa upon 
oaa a* a fact It aJmOM •etma to mo 
«• «r* horo biMight IMO to tHo 


KEYSTONE 
MOTOR OIL 

Keystone Motor Oil is 
a cylinder oil of the 
same high standard as 
Keystone Grease. It is 
die only lubricant that 
will not deposit carbon 
under any cylinder heat, 
and that will not de- 
compose or lose Its 
necessary viscosity in 
any working condition. 

Our GaanaUte 

One pound of Keystone 
Grease is equal to three 
or four pounds of any 
other grease or lubricat- 
ing compound — or four 
to six ^lons of any 
bearing oil. 

Keystone Grease and 
Keystone Motor O i 1 
can be bought from all 
dealers and garages — or 
direct from any of our 
branch offices. 

Send for interest- 
ing lubricating liter- 
ature — ^a liberal edu- 
cation on the subject 


[ AutQmobiles 
would last 
twice as lon^ 

Second-hand lists are crowded with cars 
worn out by poor lubrication- They are 
prematurely old simply because they were 
not properly cared for 

Bearings, and cylinders, and gears do not 
last long when the lubrication is faulty 
Misuse — not miles — puts them out of com- 
mission. 

If you would get the maximum service from your 
car, lubricate it with Keystone Grease and Keystone 
Motor Oil. 



lubricates perfectly, does not become gummy, and 
holds Its original consi-stency in all working temper- 
atures. Cheaper because it wears longer and gives 
better service while it is wearing For thirty years it 
has been recogniz-cd by expert engineers as the sun- 
dard lubricant for all classes of line machinery. 

KEYSTONE LUBRICATING COMPANY 

nUliulalphlB. PannsrlvAitla 

BRANCH OFFICES AND WAREHOUSES 

N>wC>rU».6IO.|2 Owi^ Mnuie.acl%. 402 LwiL EmA BUi 
C olumbia, O.. $42 VennoalPhc* KooivitrTmn . 707W M> Are 
Um. Mo., 2131 S«|W> Ato. Lo. Aimdi,, 1667 S. Flowm Si 

Okmo. 2i23 MidiiNii An. PhU Sun. Agio Dm.. 1327 Run Sl. 


5 Years’ Absolute Guaranty 


On this Wonderful 


Detroit Marine L n g i r 



uum Cleaners 


OECTRIC STATIONARY 

■eakz ft EIkUm SuuoMn Vnuun OeuMn (or 
Mudncuwodi. I HP motor YoueuiMtoU 

u^SwinuAhoni mckle-piatni'lu^ ! 


TIm muhiiw i, mde for UM wMi CuMllMEaiiM. 


VICTOR CLEANER C0..Tsrt, p.. 
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That Save Users 
Thousands of Dollarsi 


H ere they ire-it'i up to you. You ctn oto 
your lir« noathe and noMbt, without 
punctotei or blowouts, poekal niiM<t«nths of 
the cost of bepiiHi your e«r wd iiul h«v« ■ cmritm 
mind snd • rousiog good timo all the dna. 

Standard Tire Protectort 


skidding pratacuoii, and lira protoctioii eombmad. 
They roll right over sharp atanes, broken glass, and 
nails. Your tires look like new after a year’s service. 
Fabric and rubber are the only aervioeabla maiertais 
—if leather or soroathnig else wew as good it would 
have been adopted by the leadmg the manufactoreia 
years ago. Suuidaid Tire Protectors fit over any 
tires, any trsada, an held fast by mflation pressure. 
The thread fabric bead at the point when the Protec- 
tors gnp the tires prevents beading or bteakiog and 
insures a strong bold. 

FREE Book On Tire Protection 


U usssnd it to y«. Ym wUt it^u M rsltia Ue 



APi^forimSTOl^^ 

ictaM* b" aS^^BSCrlsI *to^! 


•TXACTICAZ jyVMBTMMJfTS" 

LEAynT& GRANT 


n OtMItl,* «MS jimmw, jr» r«* 

B5 Broadwav. Naw Yacfc 

ViiKli 0*«-4S Wen 23UI Street 


WHAT YOU CAN DO WITH 
A MAXIM GUN SILENCER 

a Maxim Oun Silencer on your M 
* * rifle, ,nu can hold Indoortargetpractlca 
without noise You can kill more muskrats, 
■mall game, ducka, eu. no nolle to frighten 
tham. Makei Crow Shooting a aport. On 
hlgh-powcr rlflaa.it preventi tha bickO^Ick'* 
■id Improvei markimanihip 9 The 

SlUncar pravanta concuHlon Reduces recoil. 


threading reoulrad. If not at your , 

aand pries and hla name; we will ahip direct, 
prepaid. Pri«afor 22 cal., M. Hlgh-powar riflet, 
any cal ,17 State make and modal of rifle, 
Write fcr laferssflag iwaSag asalter. 

MAXIM 8ILBNCKR, Hartford, Conn. 
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AGieetOMkA 

(OofiMmsed /rpm page Mk) 
wbsre It stdsd uptui tbs "SptBS.” It to| 
to be tbs on^ nonuaasat In Rome 
nsTsr OYsrtbrowa. It bsd bssa a Hsnn- 
lenn job to got It tbere, but now, bellsT- 
Ing tbst It might bs utilised to support 
a groat cross as an ImgirsaBlYe symbol 
of Gbrlstluiltr kt a movo against tbs 
paganistio rsllos of Romoi Pope Sixtus 
y. bad it removed teom its touadatlons 
In the Circus Nem to be set up In the' 
great plasia In front of St Peter's, under 
the direction of Domenico Fontana, and 
this maater-vrorkman waa threatened 
with death should he tail to carry out 
hla plana) 

The transference of the tremendous | 
block of stone was accompanied by some 
remarkable ceremonies, and an interest 
that was full of dramatic, almost tragic, 
Intensity. It was placed on great rollers 
tbst bad been carefully prepared and 
tested. Fontana superintended every de- 
tail in the lowering of the shaft, that 
was much more easily acoompllahed than 
the raising of It, as yon shall presently 
see. And well might the task prove 
•trenuouB to Fontana, for was not tbere 
the penalty of hie head ahould he fall? 
Eight hundred men and one hundred and 
fifty horses were employed in the trana-i 
portatlon, and thousands of people , 
watched every moment of its progress.' 
Alt the preparations for hoisting the shaft 
when it finally arrived on the plaxsai 
were made with great oare, and com- 
pleted with much solemnity. Every pos- 
sible expediency seemed to have been 
considered ; and Indeed, so tar had every- 
thing been provided Mr, that the Pope 
luued an edlrt threatening death to man, 
woman or child who ahould utter a single 
word or manifeet any excitement while 
the etone was being lifted Into place, so 
fearful was ho lest the slightest diverting 
of attention from the work, or annoying 
agitation by those surrounding It, might 
cause a fatal blunder. 

Fortyalx huge cranes had been put| 
In place, at various points reckoned with 
skill end Ingenuity. When all was ready 
the great square was covered at all sides, 
Bufliciently beyond the working space, byj 
a vast concourse of people. The neigh- 1 
boring housetops were also occupied, and 
Pope SlztuR and his officers of state and 
government held a commanding position. 

Never had a greater crowd assembled 

L Rome. The silence of it was ao 
awesome that tbere seemed to be some- 
thing portentous and ominous to a de- 
gree of terror. Finally there appeared 
to be a concerted movement among thej 
workmen, and the great hempen cables | 
of the cranes were seen to tighten and 
then to move — and then the stone mon- 
ster began slowly to rise. Everything I 
seemed to proceed oo victoriously that atj 
last tbere appeared to be but a few inches 
to overcome when the shaft would find 
Its absolute perpendicularity and settle 
on Its new base — when the hoisting sud- 
denly stopped! It was seen that the 
ropes were yielding! Fontana had neg- 
lected to allow for their tension. A feet- 1 
Ing of personal dismay ran through the 
mind of every one. The aituatlon was] 
strained to a tragic Intensity, hut sud- 
denly, In that deathly, silent suspense, 
a voice rang out; 

"AcquB alle funll” 

It was a desperate ory from one of 
the multitude to throw water 
ropfi As quick as a flssh the workmen 
seized upon the vital meaning of these 
words that hurtled like an arrow across 
the open apace. The man that shouted 
them bad no fear of the penalty— «ave 
no thougl^t to Sixtus— he wu a sailor I 
who knew his ropes and saw the only] 
way out of an Impending catastrophe. 

Without an Instaot’s delay bucket! 
after bucket was carried from a nearby 
fountain and dashed upon the cordage. 
As the Btrasids shrank under the Inspired 
baptism they drew the obellak into plaoa. 

The sailor’s name was Bresca, ami 
when Sixtus demanded at ones his pres- 
ence, he declared that as a reward, 
spite of his threat, he and his fhmllyj 
should hive the privilege of providing, 
the palms to be used at Bt. Pstsr’s M 


Film Sunday, sp taaf ^ . W» ^ 
should last And to tkU dky th tho 
town of San Remo, whan the Brepiii 
people lived— on the Italian abore of thO 
beautiful Mediterranean Sea, op the oil- 
ebrated "Rlvlora”-'moat of 
^leed In Rome and many other plaoet in 
the Oatholto world are gathored. 

A WonderM Dtatoniir Morurf 

(OenMmMd /ram poos JM.) 
abdominal surfaces the epidsrmls wasj 
certainly drawn within Uie body cavity; 
while it was thrown Into creases and 
folds along the aides of the body, owing 
to the shrinkage of the tissues within. 
At the termination of a low-water sea- 
son, during which these proeeases of de- 
elccatlon took place, the "mammy" may 
have been caught in a sudden flood, car- 
ried down the stream, and rapidly burled 
in a bed of flue river sand intermingled 
with sufficient elements of elay to take| 
a perfect cast or mold of all epidermal 
marklnga before any of the epidermal 
tissues bad time to soften under the aol- 
vent action of the water. In this way 
tha markings were indicated with abst^ 
lute dtstlnetnees. The outer covering or 
skin of the trachodona was of a thin 
character and made up. according to 
Prof. Osborn, of large and amnll slae 
tubercles which varied in slie and a*’- 
rangement In different epeclee. AibooI* 
nted with this varied epidermal pattern 
there wae probably a many-oolored sur- 
face design. The theory of a color pat- 
tern la based chiefly upon the fact that 
the larger tuherclee concentrate and be- 
come more numerous on all those por- 
tions of the body exposed to the sun, 
that is, on the outer surfaces of the fore 
and hind llmbe, and appear to increase 
also along the sides of the body and to] 
be more concentrated on the back, 
the less exposed areas, the under side of I 
the body and the Inner sides of the limbs, I 
the smaller tubercles ire more numerous, 
the larger tubercles being reduced to 
small, irregularly arranged patches. 
From analogy with existing lisardi and 
snakes it Is supposed, therefore, that 
the trachodona presented a darker ai>- 
pearance when seen from the back and 
a lighter appearance when seen from the 
front. The jaws of the large bead were 
provided with a marvelous grinding ap- 
paratus composed of more than two. 
thoueand separate teeth, the most highly 
specialized known. The long, powerful. 



and compreeeed tall was used principally 
as an organ for swimming, acting as a 
propeller, and also served to balance the 
body when the animal assumed a stand- 
ing posture. The trachodona had no 
protecting armament, and when pursued 
by the contemporaneoua agile tyrannos-j 
aurue, king of the fleab-eatlng dinouuri, 
found safety only in swimming far out 
Into deep water. The "mnmmy tracbo- 
wlll be mounted in a gtaas case, 
when the visitor will be able by the use 
of a band glass to study tbs liner details 
of the skin pattern. Of courae, the actual 
skin Itself bu entirely disappeared. 

Devvtifm of Bon Hdn 

(OmMmua from pspe aw.) 
trlani^e whose base is the diameter of 
the ridges and whose vertical angle la 
the angle of deviation. But while the 
acid solution will enable the amount of 
deviation to he determined, It will not 
reveal the direction of It When the 
tube has come out tbere Is no record 
of bow much It has turned on tta axis, 
so that we are attll somewhat in the 
dark. We know that the hole Is t^tl 
but which way — to due north, northeast 
or to the west? In the same metal tubej 
which conUlned the glass vessel etching 
liquid, a magnetic compass was placed 
and BO arranged that a atop watch Mao] 
included In the tube would flz Its posl-| 
tion at any predetermined time. It will 
now be understood that this arrangement 
would tumleb a means of determining 
the oiientatiiHi at the time of toting. 
The combined data would enable a very 
exact idea to be gotten of the course Of 
the bore hole at the test point. 

Another method of ''■urYeylnK" de- 
pends upon the .use c|f hot gelatins or 
the like. A glais tfltM tsrmlnatee in k 
bulb at either end. OaS ^ ^ase is ds- 
tachSble. In tbs lowsr thd tstsgral bulb 
is puced In a bSth ,of .iMaM gSMttns a 
cfuati glass float snwiKiffiMF U 
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PMnidl AfticlM «nl Metal Spedaltiie 

MAMUrAOrURED BY CONTRACT 
iH.Nw IMu. MAil IfciailiW ««4 Sot« RkMm Wwfc 

H. CARSTEWS MFC. CO. , 

MamAMtHnN e< Matal Spaeui^, Stampii^, Diet 
■ad Taoii. Tliiit/ Prattet at your s.^rviee. 

Ho«ft&Coniptny,i.c 
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AOHN T lilMBlU 
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CeaplMa ikb at maButMMim m aU 

rata*. Small aad tpacial litU 
aoMpHad to aider at vinou* prioet. 
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netlc needle. The upper and detachable | 
bulb alio contain! liquid gelatine. Here, ^ 
however, a very aeniitlve plumb rod of 
glaaa la Imniorapd. The oondltlona of 
apeclflc gravity are auch that the rod 
aaeuraen the vertical, however the tube 
aa a whole li situated. Thla arrange- 
ment la lowered to the dealred point and | 
the gelatine allowed to cool and fix the < 
pr.altlon of magnetic needle and plumb ] 
red relatively to the tube When the 
apparntua la brought bark to the anrfaoe 
In Ita container, the problem la to re- 
place the tube In Ita poaltlon at the time I 
of aolldlfleatlon Thla could be done by 
Hlmultaneoualy bringing the needle to 
bear north and the plumb to hang ver- ' 
ttcal. In effect thla la done by meana 
of an Inatrument called a clinometer. 
Thla la ahown In the figure with the 
rhnottat (BB the gelatine tube la termed) 
placed In poaltlaa upon It. At the upper 
part of the inatrument are two mlcro- 
Bcopea. Thoae are ao arranged aa to have 
their axea continually In a horixontal 
plane. The bulb of the cllnoatat con- I 
talnlng the plumb line la placed at the | 
Interaectlon of the linea of viaion. By ! 
the aid of vertical linea ruled on the ob- 
ject glaaaea the carrier of the cllnoatat 
may be varioualy Inclined until the 
plumb becomea vertical. It romalnanow 
to maintain thli Inclination, whoae 
amount may be read on the graduated 
vertical arc, but to adjust the tube until 
the needle la brought to a north posi- 
tion, or to effect an equivalent adjust- 
ment The latter course la the one ac- 
tually pursued A horizontal mirror la 
rotatably arranged below the lower bulb. 
By adjusting thla mirror until the nee- 
dle gives an image parallel to a series 
of parallel lines ruled on the surface, 
tbe amount of horizontal deflection of 
the needle from tbe meridian may be de- 
termined. A horizontal circular scale 
faollitatea this matter. 

The Inventor of thla Instrument la E. 

F. Maegeorge. 

The first application was In connec- j 
tlon with a bore hole In Australia Upon 
the assumption that the hole was ver- • 
tical. It was found impossible to find it * 
by an exploratory level. By the aid of ' 
tbii device, It was, however, found at a , 
depth of 370 feet At thla point the i 
deviation from the vertical had amounted . 
to 10 per cent of the depth. In fact, the 
next 130 feet increased the deviation to , 
a total of 75 feet— 15 per cent The 
search coat altogether about $18,000 It 
la aald that If the device had been avail- ' 
able at the beginning, the coat of driving 
the level would have been only about , 
16,600. 

Packing for Export 

rpHE Bureau of Manufactures of the 
1 Departmeut of Commerce and Labor 
has in course of preparation a mono- 
graph on packing for export This 
monograph will be illuatrated at great 
length and will include general Instruc- 
tions as to the character of packing for 
export. Including criticisms of Ameri- 
can tnethoda, the general aspects of ■ 
the problem, auch as the reaponal- { 
blllty for proper packing, means to j 
guard against pilfering and recom- , 
mendatlona as to the billing of goods 
and as tbe packing of various 

specified articles, ranging from shovels 
to automobiles. The monograph will 
also Include extracts from letters by 
consuls and consular agents In the vari- 
ous foreign countries, and It is thought 
It will be the first publication ever Issued 
bearing particularly on the subject of 
packing for export from the atand- 
polnt or viewpoint of the foreign con- 
signee of the goods, so that It will give 
the shipper the exact Information he may 
wish as to the manner In which the con- 
signee dealres the goods to be packed 
for shipment. U Is thought the mono- 
graph will be ready for dlatrlbuOon In 
the course of six weeks or two months, 
and It should be a valuable contribution 
to the office library of any manufacturers 
or shippers. 

New Seismologleal Statim in Ger. 
auiay.— The rapidly growing rdscau of 
seismologleal statlona In Europe will In- 
clude, after May 1st, a etatlon at 
Kfinigsberg, Prussia, under the dtreoUon 
ef Dr. A. Tornqulst, professor of geology 
at Ktolgaberg University. 


How to Make Figiarins; Easy and Rapid 

is accomplished by using the Comptometer. Fifteen 
years ago an adding machine was a luxury. Present 
business methods make necessity. No modern 
office is complete unless equipped with one. 

"We u«e the Comptoneter for various purposes davi’worry tnonnlny'snnrk If you are pushed with 
la our card cost accountina system, and cciustxinlly work It is n Iirlpei . K. Holland, Tralake, Miss ” 
checking the ralnilations on our outxning m ••wr 

"Sessions My Co , Bristol Conn '• "ro?ln our trmThnUi'nre wu'hlirthehii^l "wo’’^^ 
My trill hatance has decrrasnl from a three oi font “ Hungerford Brass St Copper Co., New York." 

Why not let us send you a book about it, FREK f Or, .i Comptometer on free trial, 


Why not let us send you a book al 
prepaid, U. S. or Canada f 

Pelt * Tarrant Mfg Co., 


1708 N. Paulina St. Chicago, III. 



Maximmn Strenigth and Daylight 


Are made of deep rolled steel sections of exceptton.il 
strength and rigidity The joints are not weakened by A 
or punching. VcntiLiturs <ire large and wide 
ilh double circular contact joints to shut out dralts 
eather. Speeial spring clips provide im- 
proved method of glazing 


DON*T BUY GASOUBE ENGINES 

UmtM rmtUmtmmUnatm ‘•TMt mMtTitt WOtlltmMN,*' a tw<H'yliiiil«r aasollnc, kerosene or aleuhul 
enirine. superior to anyone-cylinder enalne. revolutlonlsina power lU weialit and bulk are half that of 
slnsK-eylindcrcnzInes, with freoler durability Costs Less to Buy-I-ess to Kiiii Quit kly, easily started 
Vibration practically overcome t.heuply mounted on an y wa«on U is u eoinbi nation portable sUtiniiory 
or traction ciwinc. SEND Kt)K CATALOUUE TMt TtmPLt PvmP 00., #17 Mfaal ISth Otrmt, 
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It Works Like a Kodak. 


TheZ^Browme 

For Picture* 2yi x inches. 

DETAIL — Meniscus Achro- 
matic lens, Eastman Rotary 
Shutter, with set of three stops, 
for snap-shots or time expos- 
ures. Two finders, two tripod 
sockets. Loads in daylight with 
Kodak Film Cartridges. Cov- 
ered with fine imitation grain 
leather and has full nickeled 
fittings. 

QUALITY— Made in the 
Kodak factory by Kodak work- 
men under Kodak superintend- 
ence. 

PRICE, $3.00. 


EASTMAN KODAK CO., 

ROCHB8TER. N. Y.. Tkt KtM Cit,. 
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Five Days FREE 
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UbImi Baak BU*. Oep,. m PITTSBURaH, PA. 

Typewriter TYPE~ Outfitter Typi 

writara and Othar Maohinaa Uaia* Steel Type. 
Makara of Steal Lattera, Motel Stempa. Steaalla. Eto. 

NEW YORK STENCIL WORKS, 100 Numb St., N.T. 


SPARK COILS 

AND THEIR CONSTRUCTION 
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Ab Asrial Pont iik InllB.— Dr, Alas* 
ander Orabnm Ball hM Just ratani«d 
from a trip around th* worM, wbloh ta* 
made In exactly on* yoar. In India he 
wltneaaed the trial of aa twrlal poat, 
two mall bag* eontalnlnc R,000 letters 
being carried across country by aero-! 
plane to a central mailing point He< 
mailed a letter by tble aerial mall route' 
to tala nine-year-old grandaon. MelTtUe; 
Bell Qrosvenor of Wastalnfton, D, C. 

college Aero Qnb Hoota.— The Tale 
Aero Club 1* bolding a two-day aviation 
meet at New Haven, Conn., beginning 
May 18th. Olann Curtiss, McCurdy, and 
lAncoln Beach are the chief aviators. 
The Harvard Aero Club expects to hold a 
glider meat at the aviation field at 
Bquaatum (near Boeton), from the 27tta 
to the 80th Inxt There la considerable 
Interest among the aero eluba of the va- 
rious collogea, and all are trying to hold 
meet* or have exhibition flights given 
In the near future. j 

The Death of Lieut. Eelljr.— Sarly In; 
the morning of May lOtb Lieut. Kelly had : 
been flying at San Antonio tho recently- 1 
purchased Curtlae mlllUry biplane with 
Buccese. Ho was obliged to allifiit upon 
a rather email spot, and in doing ao de- 
scended at a sharp angle. He stopped 
the motor before Striking the ground, 
but the force of the Impact started it 
again and the machine rebounded and 
Bhot aloft, only to crash to the earth 
with terrific force. The lleutmumt was, 
thrown out and had his skull badly frac- 
tured. the wreck of the biplane falling 
upon him. He died In a few mlnutee. 

Aeronautics in Japan.— According to 
the Ueutache ZeitioKrift filr Ijitft$ohlf-\ 
ftthrt, the Japanese government spent! 
1,141,308 yen last year in connection with: 
aeronauticB. (A yen is approximately! 
half a dollar.) Of this sum 471.200 went 
toward the expenses of two army officers 
who were sent abroad to study aeron- 
autical methods and purchase aircraft. 
A large amount waa aleo spent in laying 
out a flying fleld at Tukurosawa. This 
year a large hangar is to be erected. In 
which Baron Tamada'a dirigible will be 
housed. Farther sums are to be used In 
aiding Japanese constructor* of aircraft, 
and In building a factory for military 
flying machines near Tokyo. 

Two Fnndi OflUers Klllsd.— On April 
14tb Naval Lieut Byasson, one of tbs 
best and most prudent of the French offi- 
cers Interested In aviation, fell to bis 
death hear Rambouillet. Four days later 
Capt Tarron aleo was killed. HU ma- 
chine dived to the ground, where ft: 
landed bottom aide up, completely demol- 1 
Ished The aviator was found over 200 j 
feet away. He had been Instantly killed I 
by the fall. Both these accidents oc-| 
curred with Maurice Farman biplanes. It 
U Impossible to attribute them to gyro- 
ecoplc force developed by the motor, since 
a motor having stationary cylinders Is 
used on this machine. Capt Tarron bad 
been experimenting and bad replaced the 
broken tall cell of hU machine with one 
taken from another, so that In his case 
the accident may have been due to some 
defect. In the case of Lieut Byasson, 
all his fellow officers bellsve that the 
machine wae to blame, as he himself was 
generally considered to be one of the 
moBt prudent men In the aviation corps, 
Mors Aeroplane Fatalitlsa. — The ex- 
tended UBS of the aeroplane U reeultlng 
In bad accidents almost dally. On May 
6th, at Shanghai, China, Aviator Rtad 
Vallon fell to his death in a Sommer bi- 
plane from a height of over 600 feet. 
The accident occurred under perfect 
weather conditions, there being no wind 
whatever. M. Vallon shut oB hU motor 
and attempted a glide to earth at too 
sharp an angle. The machine struck the 
ground head on and overturned. The 
avlatqr was dead when taken from the 
debris. While testing thS hew “Canard" 
biplane (described In these columns a 
few weeks ago) early in the rooming of 
May 8th, M. Say fell upon a house. The 
awakened occupants rushed out and 
picked him up, seriously Injured. Three 
days later, at 6 A. M., Herr BeCknflUer, 
a German aeroplane pupil, crashed Into 
a house hidden by fog. His mscbln* 
was demolished tmd he was klUsd. ThsM! 
are only a few o{ the more serimui Bod i 
deals' which ooear hm iMk pnpsmi 

and JudgaMDt. I 


Parbr Cm tm 

two-car train Is soon to be used on tlA 
Illinois TTsctlon flystWl, Vblpl VtB «« 
•ut of B motor opr Hhrafy 
let, and a traitor parlsr fgfih ndi 
observation plattom. This nW inal 
travel on the etsctrlc rsQVay AS aoi 
fortabto as that on sto^: '^trains, Vh 
the further advaatags'lliiMi;nt|U>SfS^ 
gers will not bo botborsd • ‘ cinders 

and smoke. 

I An Ptoonaono Battsssr^'^'A 

age battery is being bnllt for the light 
and power company of Batttmoce. , The 
entire weight of the battery will be 640 
tone, and It win be able to. furnish 8,000 
kilowatts par hour when tally charged. 
The battery will oonsiat of 1X8 oellt. each 
160 Incbea high, 81.76 Inotaao wide, and 
6 feet long. 'Without the plates and the 
electrolyte the weidit of -eadh call will 
he. 040 pounds. Baob coll will oOatSta 
188 plntss. . 

GasottnodBeetrie Car.-iA gaaoltnootoc- 
trio oar was rsoently built for the Buffalo 
Rochester A PlttSbnrg Raffroad. TMa car 
prooeeded under ita own power from tho 
sh(H>B at Schenectady, N. Y.. to tte deotl 
nation, over the llnaa of, the New York 
I Central Railroad, making 'the trip of 386 
I miles without delay or trouble of any 
I kind, and thi# furnished an excellent 
I proof of Its adaptability for general eer- 
vlce. The power plant oonsiata of a gaoo- 
llne engine directly connected to an eleo- 
Itrlo generator, which tamlehes enrront 
I for standard motors mounted upon the 
Bxtos. It onrries a etorage tank for 100 
I gallone of gaaollne, on which U can travel 
200 mllea. 

Elaetralytie Sewnga PnrMeatiou.-OklA 
homa City la now uslpg an electrolytic 
apparatus for the purtfleatlon of ite sew- 
age. This apparatus is similar to that 
Installed at Santa Mionicn. Cal. The sew- 
age le conducted through flumea. In which 
are placed sets of Iron plates, each meas- 
uring 10x24x66 Inches. 'Fhere are three 
flumes, each containing ten batteries of 
27 plates, and capable of purifying 260,000 
gallons per day. The enrrent used Is 
about one ampere per plate. The action 
of the current is to cover the platea with 
bubbles of hydrogen and oxygen, which 
attack organic compounds and deetrby 
bacteria. The coat of operating the plant 
at 4 cents per kilowatt honr Is 12.16 
per day. 

Removing Load Bnlphato from Load 
Plates.— A recent number of the fflec- 
Meal Review and Wettem Bleofrlclon 
contains directions tor removing lead 
sulphate from the lead plates In storage 
batteries. A set of plates had become 
coated with lead hydroxide, and bad then 
been transferred to a hath of dilute sul- 
phuric acid, where a coat of lead sulphate 
was soon formed. The add was washed 
off In water, and then the plates were 
soaked In a solution of three parts water, 
one part ammonium hydroxide, and one 
part ammonium aoetnte, by weight. When 
the plates were dean they were washed 
tLorougbly and Immersed In n bath of 
sulphuric acid of specific gravity 1.1, and 
i after remaining In the add for an hour 
! they were taken ont and dried. 

New Method of Forining Btsngo Bnt> 
tery Platen.— According to tho Jlledrloal 
Review and Western meetricittn, a meth- 
od of forming storage battery plated rap- 
idly, fans been developed In Oermimy. 
Tble oonoists of three opemtlOM, first 
to form a layer of spongy toad suh- 
oxlde; second, to reduce the oxide no 
as to give negative pintee; tlffrd, to 
obtain positive plates by transfcrmlng 
the metallic toad Into peroxide. A bath 
of 10 per cent pboophate of nods solution 
Is used to form th* tayey of exkto, nnid 
the plates «ro pot bffWi*** esthodso of 
equal surface, , spacing by 0.4 tnek. npi 
working below 8.6. Volt. Tho plates nS*' 
soon ooversd, wjtl 6 toripf Of ydltof 
oxldC. To reduce, tfite. the. plntOs ujs 
charged at and, ntn]^ per. oRhtc deid'' 
meter in l.lO .'sJjMtj^ gta'vliy Oidflibkrto 
add. then sMsr lb AUdl 

the plate* are tisSlvs.t 

This gives JMsistiT* pistsd. Whsn 
Itlve pittas iit 'ttfifttOd. thste Idt^ 
cbBrgod M sfiodds Ik m MOpInttte 
Int the BdBo fiWTSiii .dsiMi^y ns, tlx 

twsatydonr In MmOT ' 1^ » 
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raeogmad m mi wpeit in thit line. In 
• d«ar nod definite Myie,Mid in ■ rennk. 
nbijr tborougb mmI weH-ufugoi mutnet 
h« km pntented ih* Mibjact o( nTtetiaa. 
Tbe idwnific einctiMU of the viliuble 
data Mid refenncti. « well m the higli 
aiterwaer of dw inauBetablc illwtrMione 
did diwMni. randtei thii w««k eenly the 
belt eed tbe nuMt uNful. predicer and 
eempleM diM kei evec bM contnbuied 
le ihe litetatiae on eeteplMiM. 

Following ii a uble of the coounto; 

PART I. 

TXe Dalgn cf Ampimu. 

PART II. 

OtMU Dttetipihm of 0>9 
NobAlo AoiopUum. 


Sdenee 

Tbe Libyan Doaert to Be Explored in 
an Airahip.— It ts atated In PetermanHo 
Mitteilungcn that Dr. L. flelgert, the 
geologiat, will shortly undertake to crons 
the Libyan desert In an airship. He ox* 
pects, with the aid of the prevailing 
winds, to make the Journey from the 
Mediterranean to the Nile In about thirty 
hours, passing over a region that is at 
present almost entirely unknown to 
geographers, 

The Cruise of the “Carnegie.”— The 

magnetic survey yacht "Campgle,” be- 
longing to the Carnegie Institution, Is re- 
ported to have reached Cape Town on 
March 20th. Since last June she had 
traveled about 1.400 mllea In the Atlantic 
Ocean. Dr. Bauer, director of the Car- 
negie Department of Terrestrial Mag- 
netism, who went to Samoa to carry on 
magnetic observations during the solar 
eclipse of April 28th, expeeta to Join the 
ship at Colombo Ceylon. 

Exploration of the Benue.— It has 

taken sixty years to completely explore 
the great Benue River, the principal 
tributary of the Niger. According to the 
Bulletin of thf Amrririin ai'tigraphU'itl 
Society, the last unknown stretch of the 
river has been ainvoyod by Capt. Btriira- 
pel, in charge of German Intcreats at 
Adamaua, Kainerun. Flegel discovered | 
the headwaters of the Bentio north ol 
Ngaundere In 1882, and In 1893 Passarge 
extended the 8urvc.y up the river from' 
Oarua to Bubandjlka Strttmpel has sur- 
veyed the stream between Its headwaters 
and Pasaargp's farthest. 

The New Director of the American 
Museum of Natural Hiatofy. — Dr. F A 
Lucas, who baa been curator in chief 
of tho Brooklyn Institute of Arts and 
Sciences since 1904, has been appointed 
director of tho American Museum of Nat- 
ural History Dr. Lucaa has rendered Im- 
portant services for tho government In 
the fur seal controversy of tho Boring : 
Sea and In iir«>purlng exhibits for the 
National Museum at Washington He ts 
a thoroughly experienced, woll-traincd 
man, in every wu.v qualified for the high ' 
poaition ho Is destined to fill. 

The Yale Expedition to Peru. — Under ' 
tbe dlrectlan of Prof. Hiram Bingham, 
a party will leave Yale University on 
.lune Ifith to carry on geographical, i 
archieologlcal and historical exploration ; 
in Peru A cross section of the Andes i 
will be made through a country that has ' - 
never been scientifically explored and 
only mapped In tho rudest possible way ! 
The party, which will probably consist 
of a physiographer and geologist, a 
skilled topographer, an assistant topogra- 
pher, and possibly a surgeon and natural- 
ist, besides the director, expects to spend 
five months In the field 

Geologic Work of Ants.— Prof J. C. 
Branner, In the Bulletin of the Geologi- 
cal Society of America, describes the Im- 
mense importance of ants as geologic 
agents, especially In tropical regions. 
Ant biirrov^ have been found at a depth 
of 8,6 meters, and they ramify over vast 
areas. Tbe geologic work performed by 
earthworms has long been recognized, 
but Prof. Branner believes that the ants 
and termites of tbe tropics bring a 
greater amount of earth to the aurfacn 
than do tbe earthworms of the temperate 
zones, and are In many ways an equally 
important factor in the changes that are 
going on In tbe upper strata of the 
ground. 

Deatmetion of a WeU-known Motooro- 
logical Station.— Mtffeflun- 
gen reports the destruction by fire of the 
first order meteorological station at 
Vassijaure, In Swedish Lapland. This 
station, lying well within the Arctic Cir- 
cle (lat, 68 deg. 26 min.), was founded 
In July, 1906, with the aid of funds con- 
tributed by a number of solenttflc 
men, and Its observations have been pub- 
lished In detail by the Royal Swedish 
Academy of Sciences Many members of 
the last International Geological Con- 
greas, who took part In an excursion to 
this outpost of science, will regret to 
hear of the catastrophe that has over- 
taken It. There Is a prospect that, In- , 
stead of rebuilding the station at Vaast- 
jaore!, a new station will be erected at 
the’toutflit resort Ablsko, oa tbs Tor&e 








Half Service or 
Double Expense 


T wo telephone systems in Neither system can fully 
one town mean a divided needs of the public, 

conimimityoraforced duplica- “y "lore than a single systera 
.. , . . cou d meet the needs of the 

tion of apparatus and expense. 

Some of the people are the telephones discontinued, 
connected with one system, What is true of a single 
some are connected with the community is true of the coun- 
other system ; and each group 

receives partial service. Bell System is estal> 

lished on the principle 
Only those receive system and one 

fullservicewhosubscribe (f |i|^ P^*‘cy to meet the de- 
z a I u zu r) mands for universal 

for the telephones of both service, a whole service 

systems. for all the people. 

AMERICAN Telephone and Telegraph CoMpANy 

And Associated companies 


‘ " That which clbninaltt extra work and moHoiu 
ii Kitniffic laoing . " 



This principle of 

Scientific Management 

applies to a typewriter just as 
much as to any other detail of 
business administration. 




to set the carru^ instantly 
several predetermined points, 
^Simbty by pressing a key, thereby 
^yuninatiag extra work and motions 
in letter 'writing, b31^ and all statkical woric • 

SMnrHPraMtERTVKWfmimCX}.^ BmckMEwTvW 









The Railroads of a 

THE JUNE MAGASNE NUMBER OF THE SmiM ARl&l^ 
ISSUE OF jm m wn 


Transportation facilities and civilusa- 
tion go side by side— « peopIe*8 means 
for getting about give a pretty good line 
on their development in other regards. 
For this reason, among others, wc are 
devoting the greater part of the June 
mid'month number of the Scientific 
American to the stoiy of that marvdous 
network of railroads, which, dining the 
past three-quarters of a century, has been 
woven over the face of the United States 
and Ginada. 


We have all heard of the Interstate Omunerce 
Commission ; but how many of « knqw ^hafc ^fcis^^ 
what it has done, and what it aims to do? These 
questions will be answered in an article by the d?le 
Chairman of the Interstate Commerce Commisskm, 
Judge Judson C. Clements. He will tell you \iduit 
the Commission has done to make travel safe 
the use of automatic cou{Jers, the air bralm emd 
the block signal system, and how the Commisdoa 
regulates rates and otherwise safeguards and hanmm- 
izes the interests, both of the public and the railroads. 

In bygone years, there was mudi cause for die 
hostility of the public to the public caniers; but con- 
ditions have now changed for the better. To-day 
there is no reason why the public and the railroads 
should not settle down into an attitude of frieiK% co- 
operation. This, at least, is the conviction of . the 
Scientific American; and it is shar^ by Mr. W. C 
Brown, President of the New Yoih Cratn^ and 
Hudson River Railroad, who will contidMite a 
acteristically clear and forceful article on this subiect 

One-half of the railroads of the world are to be 
found in the United States, and, as usual, we have' 
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Clintoo, of 1331, weighing six tons to dm »nanww^ 
locomotive just oompleted bydm Atehmcmfoad, 
which is 1 22 feet long a^ Wei^ 425 tons, TW 
rtoty of the growth ctf -dm American locomotive will be 
tdd by an expert isitorian, Mr. Herbert T. Wafieer. 
In the yow* covered by this period, a search feu* 
the ideal locomotive brought out some curious freaks, 
among which was oiie with 10-fooC drivnig wheek 
The same author will write entertauungb^ on tbf* 
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77i<' purpote of thit journal t* to record accurately 
and in mmplc termg, the tcarld’t progrett in geientifio 
l,Hu,clcd</e and indugtrial aihtevemcnl. It geeht to 
picHcnt ihig information in a form go readable and 
readily underttood, ag to get forth and rmphagtse the 
inherent charm and fageination of gcience. 


Niagara Falls Again Threatened 

A ny one who, ofter nn abactiw of a few years, 
may have ri'cenlly viaited Niagara Falla, can 
acurccly fail to have notieinl certain startling 
rlinngea in the apjiearnnce of tin great waterfall. 
Strelelies of rock which once were covered now lie 
Imre, and on tlie Canadian shore there, are several 
hundred feet of reclniined ground over wiiieh, before 
the opening of the Canadian power stations, there 
flowtd a shallow but highly picturesipie reach of 
tuinhliiig water. In the chief of engineers 

of the United Stales army, in reporting uiton the 
question of the depletion and defacement of the 
fulls, said: “The falls have unquestionably been 
seriously injured by tlie diversion olrcady made, and 
additional diversion now under way will add to the 
damage.” Already the Bridal Veil is considerably 
lessened in volume, and west of Terrapin Rock, hun- 
dreds uf feet on the brink of the American part of 
Horseshoe Fall are barely covered. Should further 
water be divtirled from above the fijls for power 
pur|)oses, this stretch of shallow water will dis- 
apiK-ar. and the crest of the waterfall will be 
reduced to that extent. 

These changes in the appearance of the falls arc 
due to the fact that out uf a total average flow of 
aaiii-iOO cubic feet per second of Niagara River, 
81,000 cubic feet per second has been diverted 
from the ojipiT river, and is now flowing tlirougli 
tlie turbines and tunnels of tlic power companies 
instead of passing over the falls. 

At the jireseiit time, a determined effort is being 
made by these companies to secure peniilssioii to 
divert nniiiediately 2^,000 cubic feet jicr second in 
afUlition to that winch they arc now using, making 
a total of 5G,000 cubic feet per second, or 2.') per 
cent of the average flow of Niagara, and 30 jxT 
cent of its ordinary low water flow. If the jiowcr 
companies are [x rinitled to do this, the eresl line 
of Niagara Falls, pnrlienlarly on tlie shallower 
Amerieiiii side, will be so greatly ridiiced ns to rob 
the 8tupeiulou.s .s))eelnele of a great part of lU 
dignity and beauty. 

Senator Burton has presented a bill to Congress, 
which 18 designed to prevint any further diversion 
of water. The first Burton bill, passed by Congress 
in 1000, and extended in 1000, gave to the power 
companies all the water Unit they were at that time 
making preparations to use. The Waterways Treaty 
with Canada established a maxiimitn limit of diver- 
sion from the river above the falls, of 56,000 cubic feet 
per second, purely for power piirfioses. Now the 
Burton bill expires June SOth, 10|,1, and acting upon 
the opportunity presented, the iwwer companies 
claim that they must at once be allowed to use the 
full maximum limitation of 56,000 cubic feet per 
second, as determined 1^ the treaty. 

.Senator Burton's joint resolution continues the 
j^jrovuions of the Burton bill during the life of the 


Canadian treaty. Should the bill be paMeA Wiin 
preserve the falls as they are, vit^t ;«tDpi>la|i n 
single tnrbiue in the prefent huge power houMw^ or 
hindering the operati^ of Uu»e vast 
ical and otitesr ioduatries wbitdi hare sprang «p it 
Niagara and in its near vieifll<3r. 

The power companies are seeking permiatioa to 
use 68 per cent more water tlian at present. This 
additional development would yield to them ulti- 
mately an income of several millions of dollars ptir 
year. • But it would do so at the coat of aently 
damaging a stupendons nataral spectacle, which is 
distinguished from other natural phenomena of the 
kind by the fact that it lies at the very door* of 
the millions of people with whom it is so deservedly 
papular. 

There can be no doubt whatever that it is the 
wish of the people of the United States that Niagara 
Falls be formier left intact. 

Antomobile and Aen^lane Beeorda 

I T is a distinct tribute to the internal combustion 
motor that among vehicles the records for high 
speed should be itold by the automobile, and that 
the aeroplane should be surpassing its own records 
at a rate which makes it possible that the speed 
record will ultimately pass from the earUi into the 
air and be claimed by the racing aeroplane of the 
future. 

With all due deference to the steam and the elec- 
tric automobile, in each of which highly meritorious 
pioneer work was done, it will not be disputed that 
it was the advent of the gasoline engine which made 
the present perfected automobile possible ; and when 
once the present essential standards of construction 
had been reached. It was merely a question of time 
and inclination as to when the present phenomenal 
racing speeds would be realized. At the opening of 
the present century, the highest authentic vehicle 
sfieed record was that of the railroad train, and it 
stood at about 90 miles per hour. We are aware 
tiiat speeds of 100 miles an hour, and over, have 
been claimed; but investigation shows that the con- 
ditions of timing were not sufficiently accurate to 
guarantee acceptance. It is generally agreed among 
railway men that the highest railway speed lies 
between 90 and 100 miles per hour, with the prob- 
ability of the lower limit being nearer the truth. 

It should be understood that wo are speaking uf 
speed oil steam railroads. On the electric railroad, 
the record stands far higher; for several years ago, 
in the celebrattxl German c^imriments with power- 
fully-motored electric cars, a limit of slightly over 
l.Sl miles }M‘r hour was reached on a stretch of 
straight and level track. In this case, the car 
was furnished with motors of over 2,000 horse-power. 

In March of last year one of the powerful Benz 
racing cars, run by Oldfield, and equipped with 
engines of 200 horsc-jwwer, made a series of trials 
against time on that famous speedway of smooth 
sand in Florida, Ormond Beach, in which the mile 
was covered in 27,88 seconds, at a speed of 181.7 
miles per hour; the kilometer in ]7.04>, seconds, 
equivalent to 181.8 miles per hour; and two miles 
in 55.87 seconds, at a speed of 128.6 miles per hour. 
Tiiese wonderful performances put the automobile 
on a par with the powerful German cleric car, 
running on a regular railway track. Last 'montli, 
however, the same Benz car, driven by Barman, 
covered the mile in 25.10 seconds, at a S)ieed of 
1-H.8 miles per hour; the kilometer in 15.88 seconds, 
at a speed of 140.9 miles per Jiour; and two miles 
in .51.28 seconds, which was equivalent to a speed 
of 1 10.4 miles per hour. Thue the automobile stands 
to-day as the fastest vehicle that man’s ingenuity 
and skill have been able to produce. 

Compared with the automobile, the aeroplane is 
yet in its youth, if not in its infancy. Ncvcrtlieless, 
in its construction, motive power and certainty of 
control, it is destined to undergo a development 
which will be even more rapid than that of the 
automobile. In this matter of speed, it is advancing 
even more rapidly than did its brother of the road 
and the racing track. AlthoUfdi the year Is not yet 
six moritlis old, records have been broken in rapid 
succession, and there is promise of even more re- 
markable performance before the year ahall have 
closed. Thus, early in the year, Nieuport, driving 
a Nieuport monoplane of moderate power, eover^ 
the 100 kdouieters in 59 minutes a^ J6 seMndk, 
which is equivalent to q speed of 62.91 miles per 
hour. I.ntcr, on April 12th, LcBlane, In a 100 
horse-power Gnome-^ven Blcriot, covered the same 
distance in 54 mlnntes, 85 8/5 seconds, which is 
equivalent to a speed of 67.88 miles per hoar. 
Finally, Nieuport, in one of bis Nlenport smso* 
planes, equijrped with a Onome^ motor of lti|^ 


‘ ' A#:h^ fiAato, f 'f >itMM 19 to 

ibe, ulo4e of the yeay. filorlpt la koK^ . W We 
bo:^ a raoliig monoplane whi^ will ho o^pdpped 
udtK a Onomu motor of 140 Wse-^power; slnoe 
these machines wRl have ihu naw Aaaiihle idqaes, 
there wlU bo a ris« In vpeedj W not merefy to the 
greater power, but to the ISsacsied tesistanoe of the 
machine itself. 

The success of Niebport is algntfieaiuts for he has 
evidently paid much attention to the reduction of 
head resistance and the elimination of Skin friction — 
these being questions the hnportonoe of which lias 
been too much neglected by toe dtolgners and 
builders of racing maehhies. 

Pore and ADidM SeioMn 

M uch has been said and written fin toe 
value of pure soienee, and the inter-relation 
between it and applied science. There are 
cntottiiasts, to whom practical application savors of 
desecration; somewhat more numerous are those 
cttremlsts who see In “praoUoal*’ results the only 
justification for the pursuit of pure scienco. It is 
true that these men usually lack the philosophical 
faculty which would force them to make toeir own 
position clear to themselves by examining the con- 
cepts lying at its foundation. What, after all, is 
practical? Is it not, in the last analysts, thajt which 
brings pleasure or alleviates pain? < 

To a certain type of mind, art brings pleasure, 
and pure science the most intense satisfaction. Un- 
less such pleasures are bought at an undue cost to 
the community, art and pure science, then, carry 
their own justification. Added to this is the fact 
that they furnish the highest and most refined type 
of recreation to the appreciative, tlioogh not perhaps 
actively productive clou, suffusing, like some unper- 
eeived but powerful undercurrent, higher ideals 
among their devotees. It would seem, therefore, 
that the advocates of pure science for science's sake 
have a strong case to plead, while tlie ground on 
which the "practical’’ extremist stands haidly passes 
the muster of close logical analysis. 

Probably the majority of broad-minded, thinking 
men wisely take a median position. They, {icrhaps, 
do not side quite with the enthusiast for pure science, 
neither do they approve of an attitude of discourage- 
ment toward all scientific work for which they fore- 
see no immediate practical application. They point 
out how the seemingly most abstruse scientific inves- 
tigations have again and again grown to unexpected 
and most important useful application. 

On the other hand, it has been urged that the 
pure scientist is apt to be a prophet after the 
event, who merely analyzes the scientific principles 
on which depends the working of the device con- 
slructed with intuitive wisdom by the practical man. 

It cannot be denied that instances arc plentiful 
in which practice hat thus outstripped scientific 
theory ; but thit only show ' ' r^ation between 

pure and applied science is ot a mutual character — 
each stimulates and fertilises the other. Nor is 
such analysis of on accomplished fact a fruitless 
addition to our knowledge. Perhaps the most re- 
markable illustration of this is the second law of 
thermodynamics, the recognition of which may be 
said to have been the immolate outcome of Carnot's 
reflections on heat engines. The knowledge of this 
law has not only plac^ in the hands of the engineer 
a sure guide for his technical .work, but has ]>roved 
a seemingly inexhaustible source of scientific con- 
clusions of the utmost Importance, throwing Uglit 
on such varied phenomena as physical change of 
state, chemical dynamics, electro-chemistry, lumi- 
nous. 'Radiation and so forth. We may well pause 
before we adjudge a greater importance to the 
purely technical considerations which originally 
prompted the classical “Reflections on the Motive 
Power of Heat,” than to the deductions which 
pure science has drawn from the principles Uid 
bare by Carnot, Clausius and Lord Kelvin. And 
there arc many indioations that toe fall scope of 
toe second law, in some of its focnis, is not yet 
clearly exposed. The attempts which have been 
node here and there to apply a principle of “in- 
crease of entropy" to pheamnena of bioiqgy, sociol- 
economics and the like, may os yet be crude 
and locking in tliat idmr which is deutanded for a 
well-established scientific system, but they hssre been 
too numerous and have ooine from too omliwmt 
■oarces -to foil to oemm out Interest end Ktesken 
onr hope fet an altimbto ekartu up totem fttods- 
fioesttoUf olM to 4^ to 
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I N WIN' N t(«n th* oomplate history of the dls- 
OOT^ W ^ISEWNb-Hoto SOR," now known as 
RUtlynnwn* m lawt CO back nearly thirty yean, to 
thO IlflU #tuHi Whtgert diwovered that aniline dyes 
etblhlt tho •hme setectlve afllnlty for animal tlnuee 
that Ih reiard to textile flben. The new 

mdthad d| dlfleroattaUns and atudyioc the various 
elsoentl ot tbe hody hjr means of dyes was enthusl- 
aOtlddlty taken up by Welgert’s friend and cousin, 
Paul Slhvltek, who had long dabbled In dyes, with a 
reOklssenass little to the liking ot his academic su- 
pertora and laboratory aaslstahta. "The traces at 
Bhrlieh^i diligonoe are Ineflaceable;* one professor 
wrote. 

In an article In Die UmtcKau, an abstract of which 
is hare presented, Prof. Bechhold expresses the 
oplnloU that it Is still too soon to estimate the full 
Importanoo ot these early experiments of the young 
phystoioglat, which exhibit remarkable Inventive In- 
genuity and perfect scientific technique, and sug- 
gest numerous theoretical problems that will not be 
solved In a generation. For our present 
purpose ire need consider only two facts ea 
tsMished by these experiments — the effect 
of dyea on tho Mood, and the organism's 
need of oxygen. The blood consists of a 
colorless liquid, in which float various ceUs, 
of which the red and the while corpiiiioles 
are the most numerous. The red cor- 
puscles are all alike, but the white cor- 
pusclss, or leucocytes, are of many vari- 
eties. Bhriloh found that acid, basic and 
neutral dyes were required. In different 
cases, to stain certain peculiar granules 
which are imbedded In the white cor- 
puscles. From these Investigations IChrltch 
c.onclHded that many elements of animal 
tissue possess specific alflnltlps for particu- 
lar dyea. and he was led to Infer that they 
likewise possess speelfle affinities for 
poisons. 

There are many non-poisonous dyes, of 
which methylene blue Is peculiarly suit- 
able for exiierlmentatlon ff^ methylene 
blue is Injected under tho skin of a white 
mouse, all parts of the skin soon become 
deep blue. The color Is most conspicuous 
In the tall, feet, eyelids and other hairless 
parts, but It shimmers everywhere through 
the thin white fur and appears In the 
urine, showing that the dye has traversed 
the entire circulation If the mouae Is 
killed, and thin sections ot various organs 
are examined with the microscope. It Is 
found that the color Is not uniformly dif- 
fused, but Is accumulBt(vl chiefly In certain 
cells and tissues, especially the nerve fibers 
and ganglia. Specific chemical reactions 
also come Into play. Those cells which 
especially require oxygen supply their needs 
from tho dyestuff, which Is thus converted 
Into a colorlees compound. These cells, 
therefore, appear unstained, but they may 
turn blue on being exposed to the air. This research 
led Bhriloh to the discovery of tho principle of dis- 
tribution, according to which the effect of any given 
foodstuff or poison depends on the way In which It Is 
distributed through the organism. For example, 
speelflo nerve poisons owe their deadly character and 
their potency In very small doses to their property of 
accumulating In the nerve cells. 

These reaulta suggested the possibility of destroying 
tho germs of disease (bacilli and protosoa) within the 
body by the iMmlnlstratton of poisons having so great 
speelflo affinity for the germe that nearly all qf the 
poison aocumulates In the germs, and only a very 
■mall portion la left to affect tho cAlIs of the dls- 
easSd bumen or animal organism- Bhrllch even con- 
templated the possibility of dlscovatlng substances en- 
ttrqly ipnocuoUs to human smd animal life, but aet- 
ln« ad polMus toward disease germs. 

Sttorts to iwaltoo this idea were com- 
maubed li,hoat ten years ago. His first search was for 
a dlspaae, germ and an animal aubJect with which de- 
elNf eapeitfiMUts ooiild be made without difficulty. 
I*S Ik* gerib Itt Trfpatmcma, a protosoon, or 

luilmal ofgaattm, chara«terts«! by a pesr- 
VN Md • 1®“* flexlllle Ull, It la a little 
wNtN 'lit® human t«d blood eorpusole, and Its 
!fp g, drop ot bloM. axamltted with the mlcro- 
id tBpifimltaNy iwmled by NUeoldal movo- 
tho aid of Its whlp-llke tall, 
irtiiob produoo rarloao dlo. 


Ehrlich-Hata 606 

How It was Discovered 

eases, Including the Afrlmm horse and cattle plague 
or nagana, the caderaa disease of horses In South 
America, the Indian cattle plague, or surra, the 
human “ileeplng sickness.'' and others. 

White mice were found to be excellent subjects for 
experiment, and susceptible to both surra and nagana 
If a little blood containing trypanosomata Is injected 
Into tho circulation ot a mouse, the parasites will be 
found In a drop of blood drawn from the animal's 
tall on the second day after the Inoculation, before 
any external symptoms of Illness have appeared On 
the third day the protosoa are very numerous, and 
death usually occurs on the third or fourth day. 

In the hope of finding a remedy for the disease, 
Ehrlich Inociilated thousands ot mice with a great 
variety of aubotances. * He showed a strong predilec- 
tion for dyes, through which, he often asserted, lies 
the way to the discovery of new remedies. He ex- 
hibited an astonishing fertility in the production of 
new dyes, which is the more remarkable as he Is a 
phyalclan by profession and entirely self-taught In 


PROF. EHRUCH AND HIS ASSISTANT, DR. HATA 

chemistry. By methods peculiar to himself ho pro- 
duces and studies new dyes without using balances, 
graduates or any apparatus except beakers and test 
tubes His laboratory contains thousands of glasses 
filled with chemicals and scattered In aijparently 
hopeless confusion. Once a pupil arranged the glttsses 
systematically, and Ehrlich was unable to continue 
his work until the normal state of disorder had been 
restored Tho floor, tables and chairs are stained 
with dyes, and the walls and doors are covered with 
chemical formula and notes. 

For a long time Ehrlich was compslled to have his 
numerous chsmlcal Ideas worked out by friendly 
chemists and manufacturing firms, as his position as 
director of the Royal Institute of Experimental 
Therapeutics gave him neither room nor means for 
extensive chemical researches. Subsequently tho 
foundation established by Frau Speyer gave him an 
independent laboratory and a body of assistants and 
pupils with whose aid his Ideas could be developed 
rapidly. 

Ehrlich obtained good results from several of the 
dyes employe^ In these experiments. A dye which he 
called trypan red proved espsclally poisonous to the 
trypanosomata, but only slightly poisonous to tho In- 
fected mice. A single Injection of the dye sufficed to 
save the life of a mouse which was at the point of 
death Two other dyes, parofuchslne and trypan rose, 
exhibited similar properties. Hence Ehrlich had ob- 
tained tho bhjsct of his search— a speelflo antidote 


> J 


which removes specific infection withoul Injury, 
owing to Its favorable ‘'distribution.'' 

In the course ot these experiments Ehrlich dis- 
covered another biological luw which detennines the 
conditions of surcess In combating Infection by chemi- 
cal means In some cases the cure effected by injec- 
tion ot trypan rose, etc . was permanent, but in others 
the trypanosmata reappeared sooner or later, show- 
ing that not all of them had been killed A second In- 
jection of trypan rose tailed to remove the remaining 
Infection Moreover, when ml'-c Inoculated with try- 
panosoma are treated with a serh-s of small doses of 
trypan rose. Instead of one dose, the effect of each 

dose Is loss than that ot the preceding The liypan 
osomata a<-qulre a tolerance for the poison, and, what 
Is still more remarkable, they transmit this acquired 
character to their progeny This discovery lends to 
the important conclusion that every trypanosoma In 
tho body of the Infected animal must Is- hilled at 
once. In order to effect a cure by this method If a 
single germ escapes death It acquires power to resist 
the action of the dye stuff and transmits 
this power to Its descendants, and If the In- 
jections are multiplied and progressively 
Increased a moment arrives when the ac- 
cumulated poison becomes more deadly to 
the mouBo than to tho trytumnsomals 
These dyes, furthermore, proved less ef- 
feellvp In rshblts and horses than In 
mice, and gave little promise of furnishing 
n sure cure for trypanosoma diseases 
Meanwhile Thumns and Hrelnl had em- 
ployed arsenophenylglycin, a well-known or- 
ganic compound of arsenic, with consider- 
able success in the treatment of these dis- 
eases, espi'clsllv the sleeping sickness. 
Robert Ko<-h applied this compound, under 
the new name afoxyl, still more snecess- 
ftilly to the treatment of sleeping sickness 
In Africa, These results led F-hrlleh to 
combine arsenic with the substances which 
he had found effective In this way hi' ob- 
tained brlllhint buccpsh In experiments with 
animals Tho treat nieiu of human subjects 
presents great dlfflcnltles which have not 
yet been ontlrclv overcome 
Ehrlich next hegan, with the aid of tho 
.lapancse biologist llata, to extend his In- 
vestigations to other dtsense get ms. nearly 
I elated to trypanosoma One of these la 
the protosoon Ki)irochii ta pnlUtla whhh 
Sehandlnn, a few years ago. Identified as 
the germ of syphilis Neither atoxyl nor 
the comhlnaMon of atoxyl with mercurv, 
proposed bv IThlenhuth and aalmon, proved 
sufllelenlly poisonous to Nplrochirto, but 
Khrlleh was Indefatigable In creating and 
testing now organle eompminds of arsenic 
At last ho found In dloxydlamldoarseno- 
benzol, the six hundred and sixth of his 
prapurallons, a remedy which surpassed all 
expeetatlnns and wlileh proved as suocessful 
In the treat tnenl of hnnian subjects as In 
experiments with antmalH. In the first eight months 
of its employment, the new remedy has effeeted nearly 
6,000 rapid and apparenllv eomplele eiires Ono hypo- 
dermte Injeetlon suffleos, iirid re)M>ated doses are Inad- 
missible fur the reasons given above 

Artificial Leather 

C OINCIDENT with that rise in tho price of meat 
of late years which falls so heavily on tho ilomosilc 
economy of the average household, we note a rise m 
the price of leather, which Is even a severer burden on 
tho workingman, since available siibsiltules for tho 
latter product ot tho range sro at once scarcer and 
more needed. It la eneotiraglng, therefore, to learn 
that the efforts of the Inventor to produce such suh- 
stltutns have of Into been crowned with remarkable 
success 

A prise of 6.000 francs has Jtist been awarded by 
an agricultural committee of Tern! to a Belgian In- 
ventor, Louis Oevaort, of Beveren-lcs-Audonarde. for 
an unusually superior arllflclal leather Tho process, 
patented In 1907, and porfo<-ted by siicrosslvo steps, 
consists In tho more oi less inllmate Impregnation of 
stout cotton cloth with tannic albuminoid substances. 
Shoes made of this are said to poRseas not only tho 
resistance and elasticity of natural leather, but Its 
durability of wear. Moreover, they are much cheaper, 
coating, Including manufaeture. only about 4 francs, 
and being sold at about 6 francs per pair. 



American Ideas in British ‘s 

The " Monarch '’—ft Modified ‘‘North Dakota ” 


W R publish by the courtesy of tiie ttlu»trated 
l.ontlofi Sfwty « deck view of the “Mon- 
nrch," the latent and most powerful of the British 
(Ireatlnoughts. The picture will possess unusual In- 
terest for Americans, inumurh as It shows how 
strongly the Ideas Of our narnt constructors have Im- 
pressed themaelyes upon British design. 

‘rh« original “Dreadnought” carried ten 12-lnch 
guns In five tur- 
rets In order to 
attain a hoary 
ontl-on Arc. two 
of these turrets 
were placed In 
tlie wings of the 
h1iIi). one on each 
broadside — an ar- 
rangement which, 
at the siierlflre of 
two guns In the 
broadside Arc. en- 
abled the ship to 
concentrate a 1 x 
guns uliead and 
the samo number 


The offlcers of 
our own navy. 
iMth line and 
staff, have be- 
lieved that fu- 
ture engagements 
will bo fought al- 
most entirely 
broadside to 
broad.side, and 
that tlic time dur- 
ing which they 
win he fighting 
In the end-nn po- 
sition will repre- 
sent but ft small 
fraction of the 
tninl time of 
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Hence, they have considered that the guns should bo 
so placed as to ehiiblo all of them to lie fired on either 
broadside, nnd llml end-on fire, being of secondary 
Importance, should bo sacrificed, If necessary, to broad- 
side fire, 

Now because of the presence on dock of such ob- 
structions as masts, smokestacks, conning tower, and 
dock houses, it Is found Hint the only way to secure 
niaxlrnnm broadside fire is to place all the turrets on 
the longitudinal axis of the ship. Purlhormore, with 
a vlc\/ to Increasing end-on fire, our navy, after mak- 
ing tests at Indian Head proving ground, which 
allowed that there would be no liiconvonlonce from 
ihu blast of the guns, boldly arranged the forward 
and after pairs of turrets at different elevations, so 
that the guns of one turret could fire over the roof 
of the adjacent turret This arrangement gave. In a 
ten-gun ship a broadside fire of ten guns and an 
( nd-nii fire of four guns. Now the British and Con- 
IlnontHl designers 
have hitherto 
looked witli dis- 
favor upon the 
American plan, 
l■onBiderillg that 
the ships were 
weak In end-on 
fire, and that the 
eiiormoiiR blast of 
the upper pair of 
iMnch guns must 
necessarily Inter- 
fere with the 
work of the gmi 
detachment In the 
turret below 
them. Hence, for 
six years past, 
the foreign navies 
have been bnlld- 
' I n g battleships 
whieh, when the 
actual battle be- 
gtiM, will have 
from twenty per 
cent to ahowt 
t(|prty per cent of 
bit funt otrt 


of the «aae nnd, f« the time helng (which meana leeUtoe Jh » tl»* - ^ 

for practloalljr the whole of the time) nseless. pesln* that the speed of per gtm la tte hwWP- 

Thus In the British navy the "Dreadnoutht** apd This le ft hftBdJcAp wW 
the six battleships of the •^ellerophon" and «9ftlwt and at fhls late hour, fWftJfn ^ be 

Vincent” claeees, during a broadside engagsment. will wfthtnt up to the seHottaaMn W 
be deprived of twenty per cent of their main «rma- tleally all of them have 

ment. In the 0«rman navy, matters are even worse, oaa principle of tuperpCfted Hie 

since the four dreadnoughts of the “Nassau” tdaei loagltadlhftl canter Hue of the, hhlp, Thft IfMl t« tall 

fate line nns the 
BHtlMi^ fftd the 
ptotvm tif their 
Bret tdth-lBch- 
gqn bfttUnahip, 
tlie "»»to«reh," 
U hnCewIth re- 
produnedi shows 
how they 

have ftdppted the 
Atnericfftn Idea, 
The dtsposUlon 
of the iPUUi Is 
Identleal With 
that shown in 
our late IHnetra- 
tion of the “New 
Tork” an d 
'Tehas:" For- 
ward of the con- 
ning tower are 
two turrets, the 
guns of the after 
turret firing 
above the roof of 
the turret In 
front. Then fol- 
low the two 
smokestacka and 
a anper^tructnn 
with ahelter 
Bcreens within 
which are boused 
the ship’s hot^. 

to protect them 
from the blast of 
the guns. Im- 
mediately aft of the after amokeatack la a turret, and 
eft of the engine-room hatch and super-atructure are 
two turrets, arranged so that the forward gunt may 
fire over the after turret 

It Is probable that In Ita battery arrangement this 
system will remain permanent In future oouitructlon. 
If the batteries are Increased, It will probably be by 
the Inclusion of more guns In each turret. If the dis- 
placement of the “Monarch" were Incrcoaed to enable 
her to carry fourteen guns, the mounting of three guns 
In each of the two turrets forward and aft would ec- 
able her to fire six guns ahead and astern and at the 
same time deliver her whole fire of fourteen guns on 
either broadside. 

The Making of a Man 

A mong the many interesting “Foundations” in 
this country and abroad, that of Albert Kahn of 
Paris Is at least 
novel, and might 
he called a plan 
for the making of 
a man. Mr. Kahn 
has In past years 
established such 
foundations 1 n 

France. Gerniftny, 
England, and 
Othsr oomUrlern. 
afid new the 
TIhkieft SHMtea la 
t« benelK hy a 
atinlMr aet. A 
autn of inaaey. 
aboht /|9,»)fi. I* 
oSerefi tfi thi* 
oounlp^ aft ft ftort 
ot tffttfteMh* *rl> 


British “Vanguard” of ten la-Inchfinm. ‘Hita la the original “Dreadnwight^typfc with itwriat on eacii beam and 
on center line. In this srrangmnent the anperstraetare “auufin” lintarfarea with) the off tunat finriag a broadalde 


and three tnnets 


will bo deprived of the service of thirty-three and a 
third per cent of their big guns In the French navy, 
the six batlleshipa of the “Dsnton” class will lose 
nearly forty per cent, and the later ships twenty per 
cent, of their battery power. Japan le no better off; 
about forty per cent of the big guns of the "Salsuma’' 
nnd “Akt” will be Idle during broadside fighting, and 
her "Kawachl” and "Setsu’‘ will be without the eorvlces 
of thirty-three and a third per cent of the heavy gunft. 

The above considerations show what a great ad- 
vantage Is hold by our ships over vessels of equal gun 
power In the other navies of the world. The Japanese 
war showed clearly that the battles of the future will 
be fought broadside to broadside; and to the fore- 
sight and good Judgment of the men who are responsi- 
ble for the design of our battlesblpa we owe the fact 
that In a fight of our fleet against one carrying an 
equal number of guns, our gunners will be able to 
fire from twenty to forty per cent more heftvy pro- 



Tko Brithih " Neotune,” the first to adoifi tha llftltefifftalaatayBtWi «f 

I« this class the midship tii^,iinr pteeai {4tftMM%V\ 

right Ifidndsgaiwa ft M rft. ftiSigittmmi 
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Af tlw felhnr t/iU be made by the ttua- the original writing. It waa to be presumed that preesion of the original paper under the preasea. Tba 

tagAl #jAb im SMiward D. .Adams, Nicholas Murray chemical methods that would act on the iron residue only difficulty In reading this matter la In obtaining 

Obgrles W, Elliot, Henry Fair&eld Osborn, and left from most of the Inks would be serviceable, but the right light, aa moat pai)erB come through the car- 

OUWriss D. Walcott, and they are to choose preferably by experience It waa found that theae often gave the bonlzatlon crumpled. The aame la true of typewriting, 

niOfoBSOrs in Isolated southern and western inititu- moat trouble, and reaotions with iron gave little or and In a leaner degree with carbon InipreaSlona 


ttiOHoaaora in laolated southern and western inititu- moat trouble, and reaotiona with iron gave little or 
ttohs. The reason for this limitation Is that the no aucceis. 

man in the larger cltlei have ample opportunity be- I shall first describe methods tor treating completely 
eanss of their restdences for coming Into contact with carbonised documents. My experience indicates that 


f experience It waa found that these often gave the bonlzatlon crumpled. The aame la true of typewriting, 

oat trouble, and reaotiona with Iron gave little or and In a leaser degree with carbon ImpregSlotia 

) auceeas. As before stated, writing gave the moat trouble, and 

I ehall first describe methods for treating completely the reaiilta of carbonization were remarkable The 


the larger things of the world, and are much better the only successful methods are 
edulpped for advancement. It is 
known that in the smaller Inititu- 
Uona of learning there are men of 
advanced thought, of great capabll- 
Itlea, and fine Intellect, who have 
no opportunity to come Into contact 
with the great world and are there- 
fore wasted. They are occasion- 
ally beard from in the world of 
ert or letters, but never ancoeed In 
rising above their surroundings. It 
is to remedy this that the founda- 
tion has been established. 

The trustees will select the fellow 
after careful Investigation and will 
choose s man who is known among 
the educators of his neighborhood 
as having shown marked ability 
and promise in edm,. "on; who has 
shown ability to enter Into the spirit 
of such a fellowship, and a likeli- 
hood of considering his work as a 
preparation for the performance of 
higher duties in the Institution 
and education of the youth of his 
country, rather than a vacation of 
a year with sufficient money to en- 
joy himself. The object of the 
foundation Is really to select a man 
who ahall he sent over the world 
to obtain the broadening Influence 
of traveling In, to him, iinknown 
lands, and on his return give to hla 
Btttdeots the benefit of hla travels 

There are no restrictions upon 
him In this Journey, except that 
his Itinerary must be approved by 
the trustees and that hla travel 
must be preferably In Burope, 

Egypt, India, China, Japan, Ceylon 
It Is also preferred by the trustees 
that the Incumbent of the fellow- 
thlp eball travel around the world. 

Involving hla absence from Amer- 
ica for at least a year After his c„uru*j ot tnu niaitr»t.«i Undon Nmv*. 

Itinerary Is approved by the true- ,,,, dreadnought “Monarch,** carrying ten ISH-inch guns, hss adopted the 

tees he may begin his Journey, United States system of placing turrets, vlt., two forward and two sfl with guns 

taking his own time to visit the superposed, and ail turrets on the longitudinal center line, 

countries, and at the conclusion of 

bis travels must submit a report giving results and chemical No method of writing 

impressions, which may be published. While It Is produce some physical effect on 

likely that the man may be selected from some college Is accentuated by carbonizing, M< 

or university, it Is not necessarily the case. duce a physical reaction In the 


indicates that chemical a 
physical than sheets wei 



Ion of gases accounted for this Adjacent 
entirely different, and parts of the same 
sheet would have writing plainly 
visible and writing most diffleull 


The handling of charred docu- 
ments requires the utmost care. 
They are extremely fragile A 
room should be chosen that can be 
guarded from drafts and which has 
abundant sunlight, so disposed that 
light can be obtained fiom various 
I angles 

Books and piles were held to 
gpther by the crumpling and Irreg- 
ularities caused by charring, and 
required patience and caution In 
separating Spatulas made of thin 
celluloid were found best for this 
puriKiae These were rut from 
sheets, sm h ns are used for win- 
dows of automobiles, alionf an Inch 
wide all corners rounded off. and 
the edges made round and thin by 
scraping Parts not having writing 
tsuch as that entering the binding, 
etc ) were cut away, to i educe the 
size of the sheet to be bandied 
A sheet of paper, slightly larger 
than the charred document, was 
carefully brought under tbs record, 
and In tills way the laller was 
transferred to the water trays 
These trays were made of wood, 
with one ond at a sharp angle, and 
lined with thin white oilcloth, 
folded to fit the tiay, and tacked 
over the edges These trays were 
two Inches in depth and made sev- 
eral Inches larger than the papers 
to be handled 

When one side of the document 
had been read, a piece of olliloUi 
was brought under It. and while 
resting on this the document was 
drawn over the angular edge of the 
tray By this means It could safely 
a adopted the After the 

vith guns transcription of the document had 

been made, It was placed on tissue 
imper, dried and attached by small 
strips ot gummed l>8per, for prescrvatlim 
The welting of the charred records served a trlpl,' 


The Rertontion of Documents Charred by Fire 

By George A. James 

O NB of the Irreparable losses of the San Francisco 
fire was the Ignorant destruction of charred and 


chemical No method of writing or printing falls to strips ot gummed ivaper, for prei 

produce some physical effect on tho paper, and this ' The welting of the charred recoi 

Is accentuated by carbonizing. Methods that will pro- purpose Very often the entire li 

dure a physical reaction In the carlnm to augment read at nn(e, it overcame the dll 

this (sjntrast will render possible the reading of the lighting, and lessened the fragility 

record. Thus the writing of graphite pencils was If the writing did not become le 
found easlSst to read. This writing was not Injured ment, the document was removed 
on charred or scorched documents, but remained as means of the oilcloth, and brough 

legible as such writing would appear on black paper. for convenient handling, to b»' t 


fire was the Ignorant destruction of charred and 
scorched papers, recovered from safes, which. In all 
cases where recorde had not been redtu'ed to ashes, 
could have' been transcribed, or preserved. 

My exporlenee with over 20,000 documents of all 
kinds under treatment, without one failure In restoring 
the writing, assures me In stating that the writing 
of any document can be physically 
or chemically treated to develop the 
writing clearly enough for transi'rlp- 
tion, or preservation of the original 
document. 

Most of tba .safes In the Ban Fran- 
cisco fire had been aubjeoted to great 
heat and for a long period, which, . 

of course, no non-eonduetor could ox- A 

elude from their contents. Where tho M ~ 

safes had not been broken open by ^ W - 
fslllng masses, I saw none that bad — 

not fulfilled all that oould reasonably asiTiss ei 

be demanded of them, fnd the con- 
tents showed that air had been 
Atmost entirely excluded. The vola- »r 

tile portions had been distilled, leav- -r — 8 

lag the original documents In the m 

shape of carbon. A large proportion 
of tKswlta did not prove as good, and • ' ' 

BAoet eases the contents of these 
We partly or entirely consumed. 

1>» sMe cases the writing was plainly ^ ® 

bfit in the majority of papers 
Ihafs was no vlslhle indication af AM 


nil charred or scorched documents, but remalnod as 

0 legible as such writing would appear on black paper. 
(1 This quality waa of great asslstani-e In corroborating 

1 resullB In the restoratloa of other writing, as footings 
1 , In most additions are first entered with pencil, so 

the work can lie checked with perfectly clear marks. 
1 Printing is easily read, as most people have ob- 
it served when a printed paper Is charred This 's 
g csuseil by contrast of the carbon owing 1o the com- 


The welting of the charred records served a trlpl,' 
purpose Very often the entire dot u ment could be 
read at nni e, It overcame the difficulties of proper 
lighting, and lessened the fragility of the documents. 

If the writing did not become legible In this treat- 
ment, the document was removed from the bath by 
means of the oilcloth, and brought on a thin board 
for convenient handling, to b»' treated by various 
chemicals These were painted on with soft brushes 
First hydrogen peroxide was tried, then dilute sul- 
phuric acid, and where these failed, alternate applica- 
tions of oxalic acid and chloride of lime In saturated 
solution As previously slated, one of these methods 
enabled the reading of over 20,000 documents, but 
some required great i)Btleucc Since this work waa 
done. I have experimented and have 
very much Improved on the above 
methods 

The record Is first placed In the 
water Ulh, and then In a bath Of 


asiTiss oszsosousaT-ysatss 


Ukit » KtT IN ACTION 


gold chloride, snrh 
toning photographs 
gradual reduction o 
metallic form on th 
very little, if sny, ■ 
matter. Tho contrast 
to almost any degrei 
a base can be forii 
plating where a pros 
document Is necessa 
dilute the gold bath li 


irh as Is used for 
hs The result Is a 
u of gtdd In tho 
i the carbon, and 
ly, on the written 
trast can be brought 
Bgree ri'quired, and 
formed tor electro 
pri'servallon of the 
pessary The more 
ith Is used the more 


SATSWMA-SSHtfS SSWies SANTOS -« SHIS! 

Desk view of draadnoaglita. ritowlnc ths grsatar broadside firs of United States ships, 
dne to our osater Ibte system of pineing the turrets. 

AMraUCAN SYSTEM OF GUN POSITIONS IN FOREIGN NAVIES 


uniform the dejiosltlon, but, of 
course, this Is olitaitied at the ex- 
pense of time. I suggest a slightly 
alkaline bath containing one-half 
gramme gold chloride to one liter 
of distilled water This can be 
varied as experience suggests. The 
amount of gold required Is compara- 
1 OmUnufd on doim iULI ^ 




Automobile Novelties 

iew Thing^i in America and Europe 


a. . a . « J with rhunline lotting It drag along the aurfEM of the ro»d ao tHat 

Street Sweep^ and Spri^lin* with Gnaoll numbera cannot be read. The 8e«sond aoheme oon- 

Motor-driven Macnlnea . . . ntate ao aa to bring a ne* num- 


sprlnklpr of light construction having a working 
ejieeU of four in I leg per hour. 

It Is (laimcil that this gasoline motor sweeper will 


of a horHc-hauleil niuchlne Undoubtedly the gubjei't ot 
Htrimt (leaning is dally becoming more Important from 
the fact that the mlleagu of i>avod atreets throughout 
the country Is Increasing at a rate of over 1,000 miles 
I)(>r yoai These streets must be cleaned and the 
]iiil)lir (lenmiKis a more sanitary method of doing this 
woik fliuii has been the custom before The comblnB' 
lion inotoi-drlven miifhlne for sprinkling, 
flw('('ping und collecting the sweepings r(‘- 
snlta In gicat economy and obviates the 
formal ion of clouds of dust which nearly 
always artompnnlrs the operation of street 


This Ht'lf propelled machine has a speed 
when In regulai commission of iVi miles 
pi'i' hour against 2''.j mllos per hour of 
diay teams (ine man only Is required to 
dilve and operate Ibis machine, which 
sprinkles, sweeps and picks up the sweep- 
ings nil in one operation Three round 
ttlps will clean the entire width of the 
avMiage paved street and sweep to within 
a few Indies of the euih on both sides of 
th(< street Thus only the natural aecumu- 
latUiii of dirt Is left In the gutter, and this 
lan be quickly and easily gathered by hand 

Ity means of this motor equipment a 
given sertton of jiavement la cleanod, leav- 
ing all the sweepings at the center of this 
section In two piles on opposite sides of 
the street, where It can he quickly shoveled 
Into wagons without the trouble of follow- 
ing the curb line along the entire length of 
the street, as Is necessarv with the old 
system 

It will be seen that tbe working parts 
are hooded In so as to prevent the dust 
from flying during the sweeping prot'osa 
This Is a very important sanitary improve- 
ment In the work of street (leaning Only 
enough water is sprinkled on the pav(>- 
ment ahead of the sweeper to lay the dust 
Uv this method there is said to be a reduc- 
tion of 2.') per cent In the cost of street 
cleaning as compared with any other 
method now in use in America 

The power of the machine Is supplied bv 
u two-pvlinder opposed gasoline engine with 
planetarv transmission and eounter shaft 
The motor-di Ivcn machine with sprinkler 
and Inclosed revolving brush unciuestlnn- 
ably represents a thoroughly rational solu- 
tion of the problem of sanltarv street 


How Automobile Numbers are 
Concealed 

By George Rice 

I T may be questioned whether It Is not a 
bad polbv to expose fiand lest unscrup- 


be dishonest Is usually quite capable of In- 
venting his own Ingenious methods, and 
more good may be done by exposing such 
methods than by kccplug them serret In 
the ac(onH>anying illustrallon are pictured 
a number of devices Invented by automo 
blliata to alter or cone ('Hi their car license 
numbers at a second’s notice, so as to avoid 
apprehension In case of accident or viola- 
tion of tho speed laws One of the coir- 
monest practices, which does not require 
any llluatration, is to oil the numlier plate 
BO that It will collect dust In Bufflclent 
quantity to oblltorate the figures stamped 
thereon The methoda here illuatrated, 
however, (all for the uae of aimpJe appar- 
atus, which may be divided Into three dis- 
tinct clasees The first conalata In drop- 
ping the number from its itau«l lupport imfi 


slats In turning the plate ao as to bring a new num- 
ber Into view OT in oorerlng on# of tho nnmemla.wlth 
novel form a new one ao that the value of the number will be 

laner and changed. The third ayatem oonalaU In dlaeharglng a 

i working cloud or apray of vapor to conceal the number. 

Klg. 1 niuatratea the apparatus employed for drop- 
reeper will ping tbe number. The number plate la bung on a 

p-halt that pair of hooka which are held in euch position aa to 


retain the plate by means of a cord that runs to within 
easy reach ot the chaufleur't seat. All that the chauf- 
feur needs to do la to release the cord, when tbe hooka 
will awing downward and tip over, letting the num- 
ber fall off. The number plate la then dragged along 
the ground by means of a wire attached to it until 
the car haa reached a point ot safety, when It may be 







Some ways of coneealing automobile immlMra. 



The Beff d«trfc trfey^ 

NEW THINGS FROM TBE AVTOMOBIUl HMB 


restored to Ms sriglnnl pasltton. rtf. i; slMtoe an- 
dthar war of pertonafnl; the MHae QPOtMMW- Ih this 
oast the aamhar la aupportotf w a pair ot ro4» with 
thalr ends Aigbtly upturned. The roiUi nre dnrried 
In aleevea ao that when they nrs 4mw« Into the 
aleevee the number pinto wlU be droOTod OK. 

In Pig. 8 li shown a aobeime borrowed trom tim re- 
volving '■..'Set oar slgna. The nuibbett are pnlnted 
on three sidaa of a Moofc, each side oontatalng a dtt 
ferent number. By means at a pair of eOrda attached 
to a cross arm, any one ot the aumben may be 
brought Into view at a moment’o notice. Tbe nwthod 
of ebnnglng an Individual figure of Uie number It 
shown In Pig. 4. One of the figurea on thO* pUto Is 
concealed by a thin metal sheet bearing a dtSetont 
numeral. By operating the cord the hooka which hold 
this numeral are released, letting It drop off so na to 
expose tbe figure beneath, thus alter 
the number. Tbe syatem of Ohecurlng the 
number may be accompMshed as shown in 
Fig. 5, either with ateam or with gaoollne 
vapor from a cylinder ..rranged for the pur- 
pose. The valve controlling the spray U lo- 
cated within convenient reach of the ebaf- 
feur'a seat so that be can hide the number 
whenever desired. 


Hie Beff Electric Tricyde 

By Jaeqaes B«ycr 

A TTTOMOBILBS propelled by gasoline 
are rapidly auperseding horse-drawn 
vehlelea both for buslneea and for tonring. 
For use in crowded city atreets, however, 
there la a growing demand, encouraged by 
municipal autborltlee and by public opinion, 
for light, notaeleaa and Inodorous vehicles, 
offering the greatest poaalble lecurtty to 
pedeatrlana. In theae reipecti electric vehi- 
cles are tbe beat, and they should ultimately 
supplant all others In city atreets. Bvery 
Improvement in this line deeervea attention. 
Tbe new Beff electric tricycle has been 
adopted by two great Paris ahopa. “Le 
Printempa" and "Le Louvre,” for their de- 
livery service. 

Hitherto, electric vehiolee of all klnda 
have shown tbe maMive eonatructlon of 
gasoline rare designed for bad roads, and 
their great dead weight haa neceseltated 
enorrooua expense for tiree and current, as 
well aa exaggerated dimenslona The Beff 
tricycle la designed to remedy these defects. 
Its most original feature la the syatem of 
control by means of the front wheel. 

In tbe eonatructlon ot motor tricycles the 
mounting of tho motor presents serious dlf- 
flcultlea. It la usually placed on the fork In 
front of the frame, but this arrangement 
neceaaltates the employment of heavy and 
bulky connecting mechanlam. complicated In 
construction and operation. 

The motor of the Beff tricycle la attached 
to the front wheel, as the photograph abowa. 
Tho battery, which la concealed ’beneath the 
seat, oonalatB of 22 accumulator oella, each of 
2.2 volta, and has a capacity of 160 to 160 
ampere hours, which auffioea for a run of 80 
or 40 mllea at a speed of about 10 miles per 
hour, which ia quite fast enough for city aer- 
vlce. 

Tbe coat ot charging the battery la 
about 70 cents. Tbe one-seated delivery 
tricycle weighs about 1,100 pounds, and is 
Wpabla of carrying 880 to 880 pounds, in 
addition to the driver. It InvotvM little ex- 
pense for tires, beoauae of itg rsmarhahly 
light weight. Trleyclea with aeaU tor two 
and four peraona are oonatructed on tbe 
Mme principle. 

The Beff tricycle posaesses aa abeolnto cer- 
tainty In operation, due to tbe great sim- 
plicity of ita construction and tbe elinttaa- 
tlon of the dUtepentJal and spaed ohaagar; 
remarkable taelUty ot control, owing to Ita 
small dtoMUBlons and tba tact that It la 
■tolled and started by moyisg a siagle 
lever, eo that Ita oourae can be abraptir Ar- 
rested and turned, almost at right saglM; 
and a atabllity that wlthstanda alt fiMts. 
The- brake le applied taetafitty by maags of 
a pedal, and 'Gm toator 
goisKlr. ^ ’■ 







The Variable Speed Aeroplane 

Some Ingenious Designs 


i T (M iBStlsatlm of tbo Marqula do Dion, the 
/itflMiMk jrotirml jLuto hM oSued prlzea for ooro- 
phtMKi Itiikib epB tnvral mr«r the nino course vlth 
the mffit i^elr ThlTi&c evence apeeds. The object 
of tbf la to promote aafetr In aviation, 

br tendtef at low apeed. The greateet variation in 
speed appears to be poeeeased at present by the swiftest 
aeropbrnsi tiie IW horeepewer Bldrlot« which at Bel- 
mont Writ fftarted at about 60 miles and attained a 
niaalmudi speed of nearly 70 miles per hour. The 
Brdgeet aen^ane, however, can vary its speed greatly 
by obanglng the Inclination of Its enetalning surfaces, 
and will therefore have an advantage In the,compett> 
lion over more rapid machlnee with fixed wlnge. If 
it le permitted to land and adjuet Its wlnge between 
two cedreee. It le not alwaye possible to find a safe 


the aeroplane. For the purpoee of automatically ad- 
justing the propeller blades to the angle of maximum 
throat, at every speed, flexible blades are employed 
by BrOguet, a centrifugal regulator by Capon, and an 
electric regulator by Rleater-Plcard. The dovlros of 
BrSguet and Capon are aimple, but only approximately 
aolve the problem, while that of Rleater-lMcard la 
perfect In theory but complicated and delicate. 

Brdguet'a original flexible blade (Ftg. 1) was formed 
of rubber cloth stretched over a series of flat steel 
springs, which were attached at one end to the rigid 
front edge of the blade: but the construction was 
afterward almplifled by adopting a rigid blade, capable 
of motion around Ita edge, and controlled by a alngle 
Blaring. BrSguet has carried six persons with an aero- 
plane having n propeller of this type, driven by a 


an explosion motor Is Impaired by deviation from Its 
normal speed. 

In Rlester-Plcard's system (Fig 3) each of the two 
blades t' of the propeller Is attached to an arm h, 
which can he turned on Us axis, in the hall heuring /, 
by the crank m. This crank Is Inrnecl bv the rod a, 
which abuts against a sliding jilccc p on the hub h. 
This sliding piece turns with the hub and is moved 
along It by the collar J. which Is pressed outward 
(to the left In the figure) by the spring c. and drawn 
Inward by the lever P One end of this levor Is 
pivoted at o. while the othei end p Is subjected to 
a varying pull eommiinleated to It hv the Ih'xlhlo 
transmission t either from the hand lever 7. ui from 
Ihe soft iron core t of the' soeUIng coll N The shaft 
of the propeller turns in (he hull hearings v and v. 


laadlilfl place, 
and tbe danger of 
Handing Increases 
with the velocity. 
Nlne-tenthe of 
BierlDt'e numer- 
ous acoldents oc- 
curred in lending 
According to aero- 
plane conetmetore 
the minimum 
speed on striking 
the ground, with 
the motor stott- 
ped. Is three- 
fourths of the 
starting velocity. 
For the a w 1 f t 
BMrlOt thle would 
be 37 mllee per 
hour. The dlaaa- 
trouB affect of 
striking a slight 
elevation of the 
ground at such 
speed, and with 
a vertical velocity 
of 10 or 12 feet 
per eeoond, is 
easily Imagined, 
and the danger 
Increases with the 
size of the ma- 
chine. 

The develop- 
ment of the aero- 
plane depends 
mainly upon this 
factor of aafety. 
It la claimed that 
there would be no 
Inherent difficulty 
In combining 40 
Br«guet biplanes 
to form a great 
airship which, 
though only half 
as .long as a large 
dirigible, would 
be able to carry 
a useful load of 
12 tons, or at 
leaat 100 passen- 



Fig. 1.— Brdgiiet’s projiellw-rrlth flexible blades. Fig. 2.~Bregnet's propeller with adjustable blades. Fig. 8.— Rieeter- 
Plcard's fropdiior with self-adjustliig hladee. Fig. 4.— Rieeter-Picard’s variable speed aeroplane. 

NEW IDEAS IN AEROPLANE DESIGN 


gers. with a. Ub- .. 

eral allowance of dagger* There Is a great tempta- GO horse-power motor. BrOguet Is now experimenting spring piston Is forced to Us e 
tion to employ for landing, If possible, a water surface, with a three-blnded propeller (Fig. 2) Each blade is which a finger attB( hed to the pi 
which not only la level, but also forms an adiulrablo attached to shaft by an arm, and Is free to ctiit of the surklng coll. The 
buffer against vertical shock. Moreover, a large aero- oscillate, under the control of springs, about three blades and the tlmist of the 


and the end hear- 
ing I receives the 
total thrust 
hv the presstiro 
of the all on the 
hludes 'I'lllM end 



connected with a 
niuuotncicr which 
Indicates the 
thrust of the pro- 
peller at every In- 
stant (The oil 
vessel and man- 
ometer are shown 
In Fig r> ) lienee 
the pilot, by mov- 
ing the lever L, 
( an always give 
the propeller 
blades that incli- 
nation which will 
produce the max- 
imum thrust, as 
Indicated hv the 
manometer 

The same result 
can he produced 
antomatif ally by 
means of an 
electih regnliilor 
The oil vessel z 


With a small cyl- 
inder containing it 
siiring tdslon An 
electric current Is 
caused to traverse 
the socking coll 



the Ini linat Ion of 
the pi open er 
li I a d e a and the 
thrust of the pro- 
peller When the 
maximum thrust 
has been obtained, 
however, the 
extreme position. In 
Islon breaks the clr- 
Inrllnatlon of the 
propeller are then 


plane can be counted more conveniently on rigidly exes. At starting tl» blade turns on Its axis of figure 
rnfiilBlggi ijp- r****]! ‘-I ^rl«jg .With (AB) se M to strike the sir at a very small angle 

tbo and produce a maximum thrust As the aeroplane 

ap^ed at which ^ina speed the blade returns toward lU normal posl- 

aflogt. tjon, and .t^eiKwforth automatically adapts Its incllna- 

In; ,ooim»}pi^hlgA^xlffium stieed with low tlon appiroXAililely to the speed of the aeroplane The 

ep^ i BnAit t. end in emargencles, blade protect* itaelf against the Irregularities of the 

•tUlInl^&g ’Wfgces must be motor by turning slightly In Its plane of roUtlon 

M that the speed can be Varied about Its point of attachment (A) to the arm, and 

gr^ addg, oLlllrFsBaoblne^4lfpwl^ horl- nileo by rooklwg.iorVra^ and baokwmrd, with lU arm, 

■opid; nM%it he contrived to work about the axis Wt 

w^'li|Meh^|lip ’- Mflnteori ^ to flse the fun, power CapoA’s system of varying the inclination of the 
t^.ln propeller blades by means of a centrifugal regulator 
■ta «3^ ,' all ayalil^le i* very eimple ‘In theory and oonetructlon; but the 

neL^ B i ej^ h» i pmto l'ht.* flome pSSfMpii^ations -of litpllnUtlon c(t the hladee Is controlled entirely by the 
ArfloWgWlfcl&Oloil: e^d of the motdr, and la not affected by the speed 

!%!4HRil^ne 4blV«d.h^ li oOMtnat ipeed explosion of the aeroplane, unleaa the former le made to depend 

A thmst wben Us blades have nspn tbe latter by another regulator. Thia Is not the 

* Which vane* with the speed of Mual practice; nor le It de*lrable, ns the efficiency of 


promptly illminishcd hv the tecoll of the spring c 
This diminislius the pressure In the oil vessel and 
cylinder, so that the pislou recoils and re-establishes 
the circuit, which la qulcklv broken agiilii by a repe- 
tition of the action described above Heiiee the suck- 
ing coll ts traversed by an Intermittent current of 
short period which keeps the thmst practically nt 
Its maximum value 

The propellers of the dirigible balloon "Cleraent- 
Bayard," which have given perfect MiUlMfiictlnn, pos- 
sess some of tbe features described above 

Rlester-Plcard has also designed an aeroplane In 
which the inclination of the sustaining surfaces can 
be varied. This aeroplano (Fig 4 ) Is a sort- of double 
biplane, having n pair of elevating planes ^ it the 
bow, and a direction rudder Cl at the storn. The two 
biplanea are connected hv a braced girder P. from 
which the machinery Is suspended The four slightly 
OmtimiM on pope 5lt 
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The Seventeen-year Locust or Periodical Cicada 

The Two Races and When They Appear j 

By Dr. L. O. Howard, Chief of the Division of Entomology, Department of Agriculture 


O NR of the most Intorpstlng Insects In the world ts 
Uu> Amerlran periodical Clc-ada, or so-called 
HPven(eeii-year locust Every sevenleeti years in 
given localities In ilie Northern States, and every 
thirteen years In given lot'alltles In the Southern 
States, this slitable hut rather frail Insect comes out 
of the grnuiKl 111 great ntimbors — sometimes tn in- 
(tedlble nuMiliers— -and for a few weeks pierces the 
air with Its shrilling It somelttnea happens that In 
lertaln loeulltleg It will appear at, more frequent In- 
tervals Thus In 1902 It appeared In parts of Mary- 
land. New .leiscy and Eastern f’ennsyNaula, and In 
ilie piesenl year {19111 It will again appear In tho 
Mume general region But this does not mean that 
those whieh will appear this year are the children of 
those that laid eggs In 1902, they belong to a different 
brood, and their Immediate parents were flying and 
singing and laying their eggs lit 1894, while the child- 
ren of the 1902 brood will not issue as adults until 1919. 

'rheie are many of these so-called broods, all ac- 
curately mapped, and their appeuranc'e from time to 
time can be predicted with certainty The seventeen- 
year brood of the present year, for example, running 
from North Carolina up to Albany, New York, and 
occurring also In Connecticut, has been reported 
every seventeen years elnee 1724 In Connecticut, and 
In New .lersey since 177ri. Many changes have oc- 
curred In the 187 years elapsing between 1724 and 
1911 Many a generation of Cleada larva* have gone 
Into the ground for their long years of larval life, em- 
erging at last to the surface only to find In many In- 
stances that In the seventeen years a bouse or a paved 
streetorpoBslbly a whole town has covered the surface 
There are thus two distlnet races of the periodical 
Cicada. The northern, or seventeen-year race stays 
tinder ground sovonteen years, except for a few weeks 
The southern, or thirteen-year race occupies only 
thirteen years In Us subterranean growth. And oc- 
casionally, as will happen the present year, a brood 
of each race will make Its appearance On the whole, 
for one reason or another, most of tho great broods 
are growing smaller. This Is due In part to the grad 
iial change In the face of the country through civilisa- 
tion. and partly, in our cities, to the work of the 
English sparrow now become so annoyingly abund- 
ant Exact records of the appearances of the Cicada 
have been kept for many years, 
and It Is therefore possible to pre- 
dict their appearances with exacti- 
tude for many years to come In 
1912 tliey will come out <iver most 
of Iowa; In 1913 In Southwestern 
Iowa and southward through East- 
ern Kansas and Western Missouri 
Into the Indian Territory and pos- 
sibly Into Texas In 1914 a com- 
pact brood will appear all through 
Eastern Ohio and over most of 
West Virginia, and in 191.^1 a scat 
tcrlng brood will be found through 
Wlmonsln, Mlehigan, lllluuls, In- 
diana. Ohio, West Virginia and 

The alarm always caused by tho 
appearance or announced appear- 
ance of this Insect Is largely un- 
Justtfled Tliov take practically no 
food, and Injure tree only by the 
unfortunate way In which they lay 


their eggs. They begin to come out about the end of 
May or early In June, and are active aa adult Clcadaa 
for four or five weeks After mating, the female lays 
her eggs by working her strong ovlpoattor Into tender 
twlge of many different kinds of trees, inserting her 



1. Pupa. 2. Adnlt issning from pnpa ahelL 3. Later 
step in the sane proeeaa. 4. Adult Just after leav- 
tngpupaah^ 6. Mature adult cicada. 


eggs under the bark and In the aapwood in a line 
along the axle of the twig. 

Twigs thus attacked ueuallr die, «nd where the 
Cicada ii numerous these terminal twigs with dead 
leaves are frequently so abundant mb to make it ap- 
pear as if a patch of woodland had been eeriouaty In- 
jured. The eggs begin to hatch late In July, and the 
active little larvn drop to the ground and burrow be 
Death the surface, where they remain until the end of 
May of the seventeenth year thereafter. These larva* 
are not grub-IIke, but are active, four-legged Oreatures. 
and burrow readily through the soil by meane of en- 
larged forelegs. They do not seem to injure the roots 
of plants, but to darive their sustenance from the or- 
ganic matter contained In soli moisture. 

In the late spring of the eeventeentb year, they have 
pasted through their last molt and have become pupw, 
but in this itage they are aa active as betors. Some- 
times reaching the surface of the soil, they will build 
little cones or chimneys of earth above the eurtace of 
the soil, building upward continually for aeveral 
weeks before the time of lesuing. Why they should 
build these chimneys or turrets or huts, as they bav» 
been called, has been a puzsllng matter for the people 
who have written about It. They aeem to be made 
when the soil la ahullow or when there Is aome un- 
usual warmth which brings the pupa to the surface in 
advance of the normal timo and also sometimes when 
the soil la exceialvely molat. The conditions. In other 
words, must be somewhat abnormal or the chimneys 
are not constructed. 

When the proper time arrives, the pupa leave the 
ground almost with a rush. They all come out nearly 
together and scramble for eome tree trunk or fence or 
bush. On such base they climb upward for a consid- 
erable distance and then seize hold firmly and rest. 
Thiz scramble from the ground begins always just at 
sundown and continues until nine or ten o’clock In the 
evening. About an hour after they have risen and 
fixed themselves, the skin begins to burst along tho 
back of the thorax and the adult Cicada slowly crawls 
out. In from twenty minutes to an hour or more the 
issuance Is complete, and the newly Issued adult, while 
In color with red eyes, clings either to the pupa shell 
or to the bark of the tree or to the other object upon 
which the pnpa may be fixed, and gradually the wings 
expand and dry, and during the 
night the dark brownlah color of 
the Inaect becomes evident. 

The Cicada has not many nat- 
ural specific enemies, and this Is 
quite to be expected from Its rare 
appearances. Nevertheless, many 
blrda feed upon It with avidity, 
and the English sparrow, rather 
contrary to Its normal habits, 
seems to begin a prolonged feast- 
ing whenever the Cicada comes. 
So generally are the Cicadas de- 
stroyed In the neighborhood of 
cltlea by tble city nuisance that 
each year the broods have become 
smaller since this sparrow was 
brought to this country. One of 
the natural enemies Is the largest 
of the digger wasps, BpheHun 
apeciotut. This wasp storss its 
burrows with Cicadas. The peri- 
odical doada aa a ruls appears too 




Earth tabes of lorvis coming to the surface too soon. 



Holm in the ground from which cicadas hare kmied. 
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Vlltoh tbe bulk of its pny in 
tks MuaMB kurrast fly Uwt oomes out after 

tk* •MWitevik-rMir iMUSt has disappeared, but many 
of tlld >at*>flyto( seTesteen-year Cicadas are captured 
by the Mkrliost of the wasps to Issue, are stuns by 
tbem Mi 4 earrled away and packed in the long wasp 
barrows beneath the ground. 

The dflSl ot the Cicada are preyed upon by certain 
nltsS, and there is a little internal parasite which de- 
Btroys them as welL 

It sometimes happens that orchards located on 
<< leered lands or in the vicinity of standing foreets are 
very seriously Injured by Cicadas laying their 
ogge; but on the whole they do little damage. Where 
damage of this kind Is feared, the remedies consist In 
destroying the pupe ae they arlee from the ground 
and while they are more or lees torpid and sluggish. 
A very strong solution of kerosene emulsion has also 
been uaed with excellent effect. It ihould be sprayed 
over the pupae and newly formed adults in the early 
evening. A heavy coat of whitewash on the trees will 
Keep them away to tome extent when there are other 
trees in the neighborhood. Bordeaux mixture seems 
to have some effect of the same kind. Owners of young 
orchards, forewarned of the coming of a brood of 
Cicadas, should neglect all pruning operations during 
the winter and spring In order that their trees may 
be pruned for them by the Cicadas, thus distributing 
the damage over a larger surface. Another precau- 
tion when a Cicada year is expected la to defer the 
planting of orchards, especially In the vicinity of old 
forest land, until the danger la past 

Ftwests and Water Sapplj^ 

By RsaseU L. Dunn 

T he source of all the water on the land surface 
of the earth and beuaath It Is the water vapor dlf' 
fused or held In solution In the atmosphere The 
condensation of the water vapor results in the change 
uf the water from the gaseous to the liquid state, In 
which condition It la heavier than the atmosphere, 
and gravity operating It falls to the land surface, ar- 
riving there, dependent on the temperature and rela- 
tive dryness of the atmosphere It falls through, either 
In liquid form ae rain or In solid form as snow. 

That portion of the water precipitated on the land 
surface which rune off from the surface by gravity to 
the sea Is **water supply," and the other portion Is 
"water waste.” The latter Includea water which is 
evaporated directly back Into the atmosphere from 
the surface of snow, water which Is evaporated di- 
rectly back Into the atmosphere from the land sur- 
face, water which is evaporated l)ack Into the atmos- 
phere Indirectly from the land surface passing on the 
way through the leaves of trees and vegetation gen- 
erally, and water which becomes fixed In the atruc- 
luro of vegetation, the trunks of trees particularly 
Water supply Includes water which runs off the land 
surface by gravity without passing through the land 
beneath the aurface and water which pasalng first 
beneath the surface subsequently comes to the sur- 
face by gravity and then runs off of the surface by 
gravity. 

It has been mainUlned that the foreaUtlon of land 
In comparison with Its non-forestatlon Increases the 
quantity of “water supply” and decreases the quan- 
tity of “water waste.” 

Consider first the case of water precipitation which 
comes on to the land aurface as rain. Obviously, if 
rain falla on Impervious rock or earth surface It runs 
off from that surface undlmlnlabed In quantity, sub- 
stantially all of it becoming water supply except the 
quantity evaporated directly from the surface of the 
water as It runs off by gravity. On the other hand. 
If the rain falls on a pervloua aurface, that Is a sur- 
face composed of rock or aoll particles with voids be 
tween the particles, the water seeps or percolates Into 
the surface by gravity until It has filled the voids 
and thereby ma^e an ImpervlouB surface over which 
any additional plfeolpitatlon of water runa off pre- 
cisely as It would from aa Impervious .yook surface. 

Ohvlofuly. the forestatton or non-foreetation of the 
pervloua land surfhos does .mrt determine the quantity 
of water which entere that aurtaee. The quantity of 
water entering the land is determined by the cubic 
space quantity of the voids, between the soil particles. 
That is, no more water enters the land- when it is 
forested than when it is nOt toroHed. Also, the quan- 
tity of.titft pnn of the water supply which Is run off 
of wat«r by gravity without entering the land at all is 
the Mduo quantity whether the land is foreetod or la‘ 
not 

Bi|it;;<lt the quantity of water which peroolates Into 
the a^t vnt^ from the preotpltatlon, only that por- 
tion. it water supply which reappears from the die- 
<'hhrg8 ttt ,the velds by gravity, the remainder being 
wator waste. The question of forests increasing the 
water hunidy thus bewnwa Itmltsd down to the propo- 


sition of whether or not the voids in the soil dis- 
charge more water by gravity through springs buck 
to the surface when the land Is forested than when It 
is not forested. 

As between land forested and land not forested, the 
larger water waste quantity made by direct evapora- 
tion from the land surface Is from land not forested 
The shade of the forest keeps the surfare of the land 
beneath it from receiving as many heat units from 
the sun's direct rays as the unprotected surface would 
receive. But the heat units which the land aurface 
shaded by the forest does not receive directly are 
nevertheless received indirectly by the land surface 
through the leaves of the forest trees The heat 
units of the sun’s rays are neither more nor lees in 
quantity by reason of the forested condition of the 
land, but are the game quantity. Those heat units 


Members of the staff of tho Bureau of Entomology dig- 
ging for cicada larvw on the Agricultural Depart- 
ment grounds at Wachington. 



Eggs of the dcada aa depoaited in the twigs of trees. 



CksdM laying their eggs in twigs and twigs showing 
egg-puncturss. 

PHASES OF THE IT-YEAR LOCUST’S LIFE 


that impinge directly on the land surface la-come con- 
served Into work which cun bo expreseed In terms of 
water evaporated directly from the eoll voids. Tho 
heat unite that impinge on the tree leaves become 
conserved Into work which oun be expressed In terms 
of water evaporated from the tre*' leaves and In terms 
of the water fixed Into the tree structure, both quan- 
tities of water being obtained from the soil voids. 
The total quantity of water waste evaporated from 
the soil voids beare a direct relation to the number 
of heat units received from the sun, the more heat 
units the more water evaporated, and It is quite obvi- 
ous that whalheV these heat units become conserved 
Into work directly In the soil voids where there Is no 
forest cover, or Indirectly through the tree leaves 
where there Is foreet cover, the total quantity of work 
conserved from heat and axpressed In terms of water 
removed from the soil voids Is the same. 

Obviously, It the quantity of water percolating Into 


the soli voids Is the same quantity whether there be 
foreet on the land or no forest, and the quantity of 
water waste deducted from it by the sun’s beat units 
conserved into work is the same quantity whether 
there he forest on the land oi no forest, then the 
quantity of water supply whldi remains after the de- 
duction of the water waste to reappear through the 
gravity discharge of the soil voids Is the same quan- 
tity whether there l>e forest on the land or Do 
forest. 

t'-onslder now the case of watei precipitation which 
lomes on to the land surface as snow After the snow 
has melted and bei-omo walei the preceding analysis 
applies The forestation or non-foiustatluii of the 
land does not affect the quantity of water supply 
from melted snow water 

Beforr- the snow melts, dm lug the period of tem- 
perature below tile melting point of snow, then- Is a 
water waste from the snow by direct evaporation from 
it, but, as the temperature when bi-Iow tin- snow 
melting point Is, if different at all, higbei outside of 
the forest shelter than under It, the water waste 
from immelted snow may be a larger quantity where 
tho land Is not foiested than where It Is forested. The 
dlfforenee of quantity of water waste from unmelted 
snow outside of forest cover and unmelted snow 
within forest rover Is, however, so relatively small 
that the effect of the forest Is practically nothing on 
the quantity of water supply provided from snow pre- 
cipitation, 

It has been maintained that the foi-iietatlou of 
land In comparison with Its non-forcstatlon retards 
the melting of snow, that snow molls slower where 
It Is precipitated on foresfod land than on non-for- 
esfed land, and that therefore flood stages of run off 
of water from melting snow are not ns high where 
the rtieltlng snow Is under forest cover as where the 
melting snow has no forest cover 

The melting of snow bears a direct relation to tho 
heat units which the snow receives Where there Is 
no forest cover, the heat units reach the surface of 
tho snow, and. absorbed by It, become conserved Into 
work expressed In terms of water melted from snow 
As the water Is produced at the surface of the snow. 
It loaves the surface by gravity, exposing an un- 
melted surfB,ce of snow, which In turn melts and 
passes from the surface by gravity But all of tho 
melting time there Is only one surfaee of the snow, 
the top, receiving heat units and melting 

Where there Is forest cover a less number of heal 
units reach the surfaee of the snow, the top. but the 
bottom of the snow also receives heat unlls and melts 
The heat units which reach the bottom of the snow 
arc heat units rollecled by the tree leaves and car- 
ried by the descending sap to the tree roots, whore 
they become released In effp( ting chemical changes In 
absorbing plant food from the soli along with their 
water carrier. The released boat units raise the tem- 
perature of the soli above the melting point of snow 
where the two are In rontact, and the snow melts on 
the surface's of contact, the water produced jrasslng 
away from the snow by gravity leaves an unmelted 
surface against the warmed soil and the process ik 
rpi)eated 

in the forest during the iicrlod of greatest rale 
of growth of the trees the heat units released and 
becoming sensible heal In the soil arc a larger qiiiin- 
tity than the dlffereneB between boat unit quantities 
received by the top surface of the snow where thorn 
Is no forest cover and where there Is forest cover 
The Increase Is due to the <onBervatlon of beat from 
chomleal combination In the soli In the process of di- 
gestion of plant food The iricresse is not a large 
quantity, but It Is siifflclent to cause the inelllng of 
snow from beneath a forest rover at a more rapid 
rate than when theie Is no forest cover This phe- 
nomenon is a matter of very ordinary observation. 
The observed fact agrees with the conclusion of a de- 
ductive analysis concerning it Instead of the for- 
esting of land retarding the melting of snow- as com- 
pared with the melting of snow on non foiested land 
the fact Is the reverse, the forest cover of hind accel- 
erating the melting of snow beneath It and thereby 
causing higher flood stages of run-off water than the 
run-off from melting snow where there Is no forest. 

Let us study two fields of similar surfare lying con- 
tiguous, one of the two l>elng planted with a i lover, foe 
example, alfalfa, the other being clear of vegetation of 
any kind The snow cover will become melici] from 
the alfalfa field sooner than from the barren field. 
Tho alfalfa will begin growing before the snow Is 
entirely melted, and will dlaetigage beat In growing 
which will starl melting the snow at the bottom 
Both fields receiving the same beat on the top 
surface of the covering snow would Iws-ome cleared 
by the melting of the snow at the same time 
except for the heal received by the snow on the alfalfa 
field at its bottom surface aiccleratlng the rate of 
snow melting. 
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The American Merchant Marine 

To tho Kdltor of the BciicNTiric Amkwcan! 

I have read with mueh Interost the articles In your 


this publicity ihould be most ptalnly ehown ta all It iili alittlrte law iMlTe thii 

commuoications presented by tboee bueinew eriaaUa- il*^ol« Qtleatloa, aUd IWWiM' aw 


tlons to public oAclala our flti|;. h tiu 

There la eyery reuon for bollevln* that the re|i>re> estilsl ttottee, 

sentatlvea o( the foreifn ehlpplnc llneM hare taken. 1^ 

and will continue to take, every advantaie that their Our bbtpe n 


our flii;, as they iifere Na hA,preter 

eatlcl Mtee. no other ttiMVmg ^ ah# would 


Issue of April 29th on the American merchant marine. membership In American huslneaa oraanlaatloU <tf- 
Havlng formed some decided opinions on the sub- fere to defmt all measnree that ml«ht result In retak- 
jcct I avail myself of the Invitation which you ex- Ing the foreign carrying trade from them and reator- 

(end to all, and herewith suhmli them for your Ing It to American ahip ownere. It would appear that 

crliiclsm and publication they have secured such membership tor that purpoae. 

My opinions are the result of an analysis of the If the American merchant marine la ever to be 
statistics of the United States government and read- restored, the powerful tnfluencee of the foreign steam- 


and will continue to take, every advantage that their Ourbbtpa now are ahUlhg the tiOhSi h^t th^ Ate not 
membership In American huslneaa orgsalsatloU ot> allowed to Oy the AmerlcBa fleg- It « itttmtllatlng 

ten to defeat all measures that might result In retak- (act that when ah Anwi*t(MB tthnAiat gi^ Mo t>i< 

Ing the foreign carrying trade from them and reetor- Mppltig btistneMi he go to IWglahd W Mae othci 
Ing it to American ahip ownere. It would appear that Buropebn country and Mr a flag Ut fly on hK 

they have secured such membership lor that puxpoae. ships, If he wishes to aMd haiflcruptoy* 


Under our present navlgatlott lawfl. ho Anericai 
»wn«r can operate veabels without higher freights 


ship companies secretly exerted under the titles of Higher freights mean lower prices for farm flroduc 


Having traced from the statistics the lost Amerl- Amrlcsn business organisations, must first he broken go it Is better for the Amerlcaii (anU«r i 
ii) shipping lute the hands of foreign competitors, by publicity. produce carried to market In an Amerloan 

lealUe how it him been distributed among them, and K^r the advancement of the Intereste of American British flag, and receive good pticaath 
blch foreign, country has received the lion’s share. Inveators, it la essential that alien interests in the jp have it carried in the (fame ship, undel 
In refer eiice to the plea that In considering the United States, amounting to about aeven btlllona of ood receive poor prtcea therefor, 

lestlon o( restoring the Amerlian merchant marine, dollars, shall be Identlfled at all times by the nation- Riverton. N. J. FkM 


So It la better for the Amerleaii tanuer to have bi 
produce carried to market In an Amerloaa hhlp flylm, 


icor the advancement of the Interesta of American British flag, and receive good pticaa theralor, than 
Inveators, it la essential that alien interests in the jp have it carried in the ifvna ship, under the Amcr 


(luestlon o( restoring the Amerli-an merchant marine, dollars, shall be identlfled at all times by the nation- 
wo miiHt /lu'ludc the upbuilding of American ship allty of their ownera 

vardB, 1 BiihniU that it should first he Hhown that Now York city. JoHir L. M, Aixur, C.PA. 

tlioHc yards are owned wholly by American cltlsens 

I ha\e disiovercd that the protected cotton thread «« flUl.r An««tlnn 

liiduBtiv is owned by Rngllsh capital, and has been so **** tJUggWOn 

owned for many years, such foreign ownership being To the Editor of the ScissTirHi Ammioau: 
l unnliiKly couccnled under American corporate titles; In your Issue of April 1st Is an article deploring 
and as man/ other Indusirles havo also passed out of the decadence of American shipping and proposing the 


(erican Into foreign ownership, H Is reasonable to 
lunie the prohahility that to some extent the Amerl- 
i shipbuilding planU are similarly owned by for- 


ivewxorac.^. ^ Tile Fatgw Populgtiflii «f NwT Y«*k 

*PI. «. atj - ~ I*® lit® Editor of tha Scmimnc AunuoAit; 

TTie Free Ship Quegtion Herewith please to find a map prepared at my In 

3 the Editor of the ScisuTirio Amwcam: atattoe to show the prsssnt and estimated future pop 

In your issue of April 1st Is an article deploring ulatlon of our five horougha. 

e decadence of American shipping and proposing the These estimates are believed to he oonaervatlvc. 
ivlval of preferential dutlea. even In view of the undoubted increase In the num 


revival of preferential dutlea. even In view of the undoubted increase In the num 

This would be all right; but would it not be simpler her of persons who will use existing and contemplatoii 

for Congress to pass a law giving to Amerloan cltlsens facilities for transporting pswengers to and from 


A petition has hern presented to President Taft by by the cltlsens of Sweden, Denmark, Italy and Other 
the writer, seeking relief from the established eystom European countries? It is claimed that American oit- 
whereby the Amerl- 


that the member- '7."^,'^"'. 

ship of the moat Minir,.'..” 

prominent buslneBS ' ‘. '‘''m 

organisations In the ' ‘mR I 

country, organlza- V'"- MpBN 

tlons to which the ^ 

President and Con- 
gresa turn for In- 
formation and ad- 

vice 08 to leglsla- fflW M 

tion affecting the 
most vital needs of 

the people, should ^ 

be critically exam- , - 

ined, and the na- 

tlonallty of the In- ' 

terests represented 
by those members 
who are the agents 

of the foreign steam- Th® «»“«» P""*®** »" 

ship companies Oomp 

which are enjoying 

the luisineBB that Americans have lost should be pub- 
licly announced In all proceedings where their activi- 
ties are exerted and their names are mentioned, and 


the same right to buy and run veasels as Is enjoyed their homes outside the city llmlte. 

by the cltlsens of Sweden, Denmark, lUly and other The purpose of the map Is not to support or further 

European countries? It is claimed that American oit- any plan of rapid transit under consldaratlon, but to 

eaat light upon: 1 
The deslruWHty of 
eetabllshlng— n o u> 
—pinna for a com- 
prehensive and con 
sletent systain of 
rapid transit Among 
the essanttals of 
such n system ere: 
That It shall be edo- 
qnate to meet future 
needs so f»r m they 
ean be foraaeen; that 
It ehall tend toward 
more nearly unfforvi 
per acre dentitv of 
, population u be- 
tween the boroughs, 
and that It shall ren 
der oMy the eep- 
erste construction 
of diOOrent parts of 
the entire system In 
order of urgency 
and of probable 
flnanclal return. 2 

GREATER NEW YORK, IfllO-lMO "T**® P''®®‘ 

:h borough show total population : Actual for lUO ; apportioned ertimate for IMO jj 

by Wilier UM)sw.PbP.,Ilx«mtlr»SrerRtsry,I'MtrstJ<n of ChnKbw. April, Ull. terlel additions to 

existing transit fa- 

izeus are free; why. then, should they be handicapped cilUles (Am planned. And 3. The eoclologlcal need 
in this respect more than the cltlsens of any other for such additions. 

civilised or even barbarous nation on the earth? New York, N. Y. L. B. OmoxK. 



GREATER NEW YORK, IfllO-lMO 

The flguree printed on each borough ehow total population : Actual for lUO ; apportioned ertimate for IMO 

Oumplled by Wilier UMliw. Pb Exeeallre Seeretiry, PldtntJoB of CbnKbw. April, Ull. 


Rules Governing the Competition for the 
$15,000 Flying Machine Prize OflFered by 
Mr. Edwin Gould 

1 A prize of 115,000 has been offered by Mr. 
Edwin Gould for the most perfect and practicable 
heavler-thnn-air flylug machine, designed and demon- 
strafed In this country, and equipped with two or 
more complete power plants (separate motors and 
propellers), so connected that any power plant may 
be operated Independently, or that they may be used 
together 

CONDITIONS OF ENTRY 
2. Competitors for the prize must file with the 
Contest Committee eompletc drawings and speclflca 
tlons of their machines. In which the arrangement of 
the engines and propellers Is clearly shown, with the 
mechanism for throwing info or out of gear one or all 
of the engines and propellers Such entry should he 
addressed to the Contest Committee of the Oonen- 
SriKVTiKrc Ambbuan Prize, 361 Broadway, New York 
city Each contestant, In fomully entering his ma- 
chine, must specify Us tyjie (monoplane, biplane, 
helicopter, etc.), give Us principal dimensions, the 
number and sizes of its moton and propellers, Us 
horsepower, fuel-carrying capanity, and the nature of 
Its steering and controlling fleVloM. 

I fl. Entries must be reoslvad at Uta ofltoa of tha 


Bctearirto AMRsioAif on or before June 1st. 1911. 
Contests will take place July 4tb, 1911. and following 
days. At least two machtoea must be entered In the 
contest or the prize will not be awarded. 

CONTEST COMMITTEE. 

t. The committee will consist of g representative 
of the SriENTirio Akbbican, a representative of the 
Aero Club of America, and the represantatlva of some 
technical Institute, This committee shall pbm upon 
the practicability and efficiency of all the machines 
entered in oompetltion, and they shall also act aa 
judges In determining which machine has made the 
best flights and compiled with the tests upon which 
the winning of the prise Is conditional. The dMlslon 
of this committee shall be flnal. 

CXINDITIONS OF THE TEST 

B. Before making a flight each contestant or hia 
agent must prove to tha satisfaction of tha Ooatast 
Committee that he is able to drive eaob engine and 
propeller Independently of the other or othere, and 
that he Is able to couple up all engines and jtfopelleni 
and drive them In unison. No machine will be al- 
lowed to compete unleea It can fulflil these Require- 
mente to the eatlsfactlon of the Ctonteet OommtttM. 
The prise shall not be awarded ttnlsH the oonpeMcer 
can demonetrate that he Is able to drive hie tna^M 
In a oontlnooue flight, ever g deeKnated etMUgej wd 


for a period of at least one hour he must run with one 
of bis power plants disconnected; also ha mnet drive 
his engines during said flight alternately and to 
gether. Recording tachometers attached to the motors 
can probably be used to prove such performanes. 

In the judging of the performances of the various 
machlnea, the question of stability, eaeo of control 
and safety will also be taken Into cohslderatlon by 
the -fudges. The machine best fulflUlng Miane con- 
ditions ehsll be awarded the prlsa. 

6. All heavier-thanAlr machines of «iy type what- 
ever— aeroplanes. hellooptere, omtthetuera, eto.-Hdtall 
be entltUd to compete for the prim, hut all ma- 
chines carrying a balloon or gas-oontahtlng anvdope 
for purpoaea of mpport an entadad tMh fo® 
petition. 

7. The flights will be mode under reasonahle con- 
ditions of weather, The judges wlU, at tbOlr dlaore- 
tlon, order the flights to begta ht gay time theif may 
see lit, provided they consKter the weikthfr (rntditlons 
sufficiently favorable. 

». No entry fm will be ohargad, hut fbe epiataitant 
must pay for the transportattoB di ^ 

and from the fMd.«t trial. 

9. The 'plaoe fit bOMtilR tht itM ifima .«• ^ 
tarmhied by the OoittMit 
Of aooh plam of 

June igt, mt. ' , -7:4 v' 
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The New York Public Library 

How the Readers and the Books are Distributed in the New Building 


IjMftinDf ViMM Ito, wtaen the Ajrtor and Unox 
T'llMuilW or New Tork city ud the TlJden Trust 
1WOM oatyolMIrtad Into the New Tork Public Library, 
Mow ft^k hM nothlac taiub to boast at in the way 
40. % tMioBtlatt of books comparable in magnitude with 
ttet Of the Brttiah Mneeum, the Btbllothdque Nntion- 
•gle or Porta, or the Imperial Library of St. Peters- 
tairg. at that time the consolidated library contained 
ahent hlS.M0 Tolnmee. Now it inoludeo. In Us ref- 
eroBOe department alone, about 800,000 volumes, 
M0,aM pamphlets, 100,000 manuscripts, 70,000 prints, 
two pistare galleries, and a large collection of maps. 
.{JtathO tarUr branch circulating libraries nearly 800,000 
additional TOlumes are contained. When the coneoli- 
the Aetor and Unox libraries and the Tllden 
VnOt was effected, the need of a single structure, 
Which would not only house the Astor and Unox 
ooUectlons, contained in buildings far distant from 
each other, but which would also have ample pro- 
vtoloa for Increasing the number of volumes year 
by yaar, became more than ever apparent, in 1897, 
the first rough sketch of the proposed library was 
drawn by the director, Dr. John S. Billings. Now, 
fburteen years later, the building stands, a realised 
dream. 

Situated on the slto of the old Croton Reservoir 
In Bryant Paric, one of the most •ocesslble locations 
In the city, the white marble etructure looms mag- 
nlfleently Into view as one travels down or up Fifth 
avenue. Designed In the modem Renaissance style, 
the building Is 390 feet lonp, 270 feet deep, end la 
‘built around two interior courts, each about 80 feet 
square. The cost of removing the old Croton Reser- 
voir, and of oonstmotlng the new building, was about 
nine million dollars. 

Tbe boohs are arranged In seven tiere of etacke, 
ooeupytng the greater part of the rear of the building. 
Contrary to the usual library practice, tbe main read- 
ing room la placed on the top door at the rear, and 
immediately above tbe main aUok room, with the 
result that better light wfid IMitar geptfatlon aw 
obtained. For those etmleuta and voaden who ase 
tha library for more than brief and oeonalona) ref- 
erence, special reading rooma are supplied, so 
arranged that the hooka which they contain may be 
available for uae In the main reading room, and yet 
permit unreetrleted aoeees to the special students. 
The administration quarters are sharply divided from 
tbe etacks and the reading roome, the executive force 
being quartered in the south side of the library and 
tbe reading public and the volamee on the east, north 
and west sides. 

The library, as it stands, has acooramodatlonB for 
about threa million volamee, and over 1,700 readers. 
Its reading rooms are open to tbe public every day 
and every evening. The large reading room for the 
use of the general public has a seating capacity of 768 
persons, and contains about 30,000 volumes of refer- 
moe, accessible on open shelves. This reading room, 
as well as the periodical room, the newspaper room 
and the exhibition rooma, are open to every one 
Special students In science, technology, sociology, pub- 
lic documents, Oriental history, literature, music and 
the like, may pursue their investigations In special 
rooms, each of which may be regarded as a special 
library in itself, planned so- that It may be used with- 
but Interference from the activities of the main read- 
ing room. 

Altbougb tbe new library Is not devoid of mechan- 
ical apparatus for the quick handling and delivery^ 
Af voluraes. tlie necessity of supplying books for all, 
etasses of readers rendered It advisable to devise an 
nrehitedtnnil plan and an executive system which 
would distribute, tbe reader rather than the volumes 


which he reads. Accordingly, «e find the catalogue 
room lerrtng as an ante-room ts the main reading 
wmn. Any if the d,(KI0 qptalOfue trays may be taken 
out and ett»suite4 on one of • thirteen tablet. After 
IlStvtag. filtefi hut bis order blank, the reader hands 
'Wp.Wf Pf rsterenee lihrarlsBs nt the information 
ilniilf an taolnanre irhloh stands in the center of tbs 


to Wkieb all brder btaUks must be referred. 
fbm reCsWoce Ubrert^s esslat the render, if necee- 
ih sqaiiittltlag thjt card eatstogue, and In. showing 
..yiii: how fflimy la to be ueed. The reference 
r,«jphlltantta order clip, ftWS U a number, gives 

W bearing tha wane number, and 

wader to go to the north or 
gHO Of ^ deMrery desk fn'flie mahi reading 
into opp dip tt Pot throttp n pneumatic, 
'>Mia'to.pis .awta Mgdfng twaot. The wader waits 
^||>ii«li|ppV'fkilngtar, iPsn Ms ohsOk anatbar is 


fiaabed on the indicator his books are ready for him. 
Tbe check la exchanged for the volumes that be has 
ordered. Instead of taking the books hlm.ielf from 
the delivery deak, the reader may have them dellvere-I 
to him. If he will indicate by number on his blank 
what seat he has taken. 

In order to obtain the book ordered by the reader 
as quickly as poselble, a very simple system of pneu- 
matic tubes, lifts and conveyors has been Installed 
All told, there are eleven electric book lifts, of which 
only alx need here be considered, since only they are 
directly concerned with the transferring of books from 
the stacks to the reading rooms One of these book 
lifts travels from the etaok floor No 1 to the main 
reading room at the north end At the south end 
of the stack room another lift travels from stack floor 
No. ] to the main reading room. These end lifts 
serve the end rooms only, which are devoted to news- 
papera, patentSt sclqnce, and technology. In the center 
of the stack roqm ta a group of four elevators, trav- 
eling from the first stack floor to the main reading 
room. Bach of these lifts can carry 2^0 pounds of 
hooks at tha rate of 160 feet a minute, and each Is 
so arranged electrically that the pressing of a push 
button at any landing will stop the car at that landing, 
or send It to any other landing, where It will stop 
automatically. 

The four center lifts in the reading room, within 
the delivery desk Inclosure, are so arranged that their 
control can. be wholly centered at the reading room, 
with one operator in absolute control of all four lifts, 
and with all the other operating points on the various 
stack floors switched out. IVhen one station is operat- 
ing a lift another cannot Interfere with It until after 
It has reached Its destination, except that tbe center 
station on the reading room floor can change the 
destination, if desired. Automatic switches and 
latches are provided on the doors opening Into the 
lifts, BO that when any door in the shaft Is open, the 
car cannot he moved. No door can he opened unless 
the car Is at that particular landing. 

On each of the seven stuck floors Is a bell to 
announce the arrival and stoppage of any of the four 
central cars at that floor. The bell does not ring 
when the care pass the floor. By opening the door 
of the car, the bell Is disconnected until tbe arrival 
of another car In the reading room. In the reeding 
room lights gre used instead of bells for each of the 
four doors, 'each light being operated by Its own 
particular car and door. The lifts at the north and 
south ends of the reading room are similarly equipped 

The reader's slip le shot by means of a pneumatic 
tube system, from the information desk In tbe cats 
logue room, an .we have .seen, to -thc-inclased delivery 
desk In the reading room. Here it is removed from 
Its carrier, examined, and sent by another pneumatic 
tube to the proper stack. When the book is located, 
it Is placed upon one of tbe four lifts in the center 
and sent up to the rending room. 

In addition to tbe lifts for raising and lowering 
books from the various stack floors to the rending 
room, two horlsontal conveyors have been installed 
on the Blxth stack tlet» running at right angles to 
each other. One of these horlsontal conveyors runs 
along the north side of the building; the other from 
the north end of tbe building to tbe center of the 
stack room. The books can he transferred from the 
one horlsontal conveyer to the other, and thence to 
one of the four electric llfte, which carry It to tbe 
reading room. Bach of these horizontal conveyers 
consists of an endless track, with an endless rope 
running above It attached to two cars or baskets on 
wheels. The cars can change places and also stop 
at about half-way between the end sUtlons. Both con- 
veyers are driven from a main sheave at the docu- 
ment room end. The conveyers are operated by push 
buttons. The cars stop automatically at tbe end sta- 
tions, and can be brought to a halt at any Inter- 
mediate station by means of push buttons. The oars 
stop automatically where they are sent. 

Limitations of space prevent any elaborate dis- 
cussion of the various iepartmenta of tha new library. 
Little more than a mere enumeration can be made 

In the basement will be found a newspaper room 
provided With sloping racks or stands for current 
nswepairars, nnd large tables tor consultation of bound 
volumes of newspapers. Tbe library has one of the 
largent ooHeotkme of fltes of old newspapers In the 
country. At present only almdt 'fifty Tmporlant cur- 
rent iMWWMqmra are oubsortbed for, but the room, 
wUoh aianfurse 119 fey Sfi feet, will bave space for 
M9. 


The circulating library Is a room 80 feet square 
In the basement, with shelving apace for 20.000 vol- 
umes. The books In the stacka, however, are also 
available for circulation, for which reason the cir- 
culating room Is In direct communlc.utlon with the 
etacks. 

Children's rooms and libraries are by no means 
now; but the new library has perhaps the beat of the 
kind ever designed. The low book shelves that line 
the wails, the tow tables and chairs, the cozy window 
seals, all of them suggest the library for chlldron'a 
use. 

Still other departments that should be mentioned 
are tbe office, lecture room and class room of the 
Library School; a while tnarble exhibition room, 80 
feet square, for the display of bibliographical treas- 
ures; reading rooms for current periodicals, having a 
total seating capacity of lOO, in which rooms about 

7.000 current porloditals, covering all subjects In all 
languages, are Instantly available; technology rooms, 
in which 60,000 volqmes are shelved for the use of 
engineers, patent attorne.Vs, chemists and other In- 
vestigators In the Held of applied science; two rooms 
for the science collection. In which are shelved the 

60.000 volumes In the library relating to the mathe- 
matical and natural sclenrea (aatronomy. physics, 
chemistry): a library for the use of the blind; six 
study rooms for students and Investigators who will 
spend some time In the library and who must refer 
more or less constantly to several hundred volumes 
at a time; special reading rooms for the consultation 
of the Slavonic, Jewish and similar collections: a 
reading room for economics and sociology, shelving 
about 20,000 Volumes and seating twenty readers; 
a magnificent public document room, which contains 
about 80.000 volumes, and which Is pftrhaps the finest 
colle<'tlon of its kind In America; a room devoted to 

20.000 volumes on local history and genealogy; two 
rooms for the collection on music; rooms for the 
exhibition of prints and paintings; a room for tbe 
Stuart collection of books, paintings, minerals, shells, 
brlc-abrac, formerly kept In the Lenox library; a 
room for 20,000 volumes on art of archltecttire, a 
room for the study of prints and photographs, with a 
working space for artists who wish to copy in paints; 
a map room, in which are kept some extremely valu- 
able collections : three rooms for Americana, In which 
win be found the most complete collection of Its kind 
in the world, with 20,000^voIumeB on American history 
alone 

This cursory description of the plan of the library 
will show how admirably the needs of different readers 
.have been kept in mind, how the man who desires 
a mere de^nltlon, a brief summary, or who desires 
simply to browse about. Is given ample opportunity 
to satisfy his whims, either In the periodical room 
or the main reading room, how the scientific Investi- 
gator, the engineer and the patent attorney, and the 
student of history or Oriental languages, are referred 
to separate rooms where they may put sue their 
studies quite apart from the general readers In the 
main reading room; and how a special student who 
must use the library for weeks at a time may have 
the use of a small room enilrely to himself; and 
lastly, how the reader who desires to draw upon tho 
circulating library Is kept away, not only from the 
special students, but also from tbe main reading room 
Itself Following the suggesttoiB of the director, tho 
architects, Messrs. CarrCro and Hustings, have pro- 
vided a building which la not only a work of art 
In Itself and a worthy monument to the largest city 
In the western henilspnere, hut which automatically, 
we may say, divides the thousands of readers who 
wish to consult the books Into the Intellectual classes 
In which they belong. 


CoiToaion of Iron Machinery 

W ARNBR and Davey, In England, have insti- 
gated the corrosion which la observed In Iron 
machinery employed in certain Industries, espq|;(any 
In the production of Illuminating gas No serioilfe cor- 
rosion Is caused by the cold ammnnla<‘al llquorll but 
tho tar may corrode the distilling tubes The efflct Is 
due chiefly to the presence, in the tar, of the chloride, 
sulphide and cyanide of ammonium, which are dlsso- 
clatad by the elevation of temperature. The parts of 
the tubes that are corroded moat rapidly are those 
which are subjected to irregular deformation In con- 
sequence of alternate expansion and contraction, due 
to changes In temperature. 
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should 1» cords s«ired to ths sfter edge of tke V- 
shaped sail. These cords are tied to the Stem after 
the flag staff has been put In ptaee. 

Hoitt Cover for Motor Beote.— The usual form of 
flexible cover for a motor boat Is not abeolutslr 
weather tight In the oonrae of a year or two the 
rain leaks through Quite eaeUy. Some time elnee the 


I JV Handv Man's Workshop of May Hth we ealted 
upon our readers ftjr simple methods of rehoring an 
engine eylinder in a lathe. Much to our astonish- 
ment only one response has been rereived so far. We 
should have received a dosen or more from which 
several could be selected for publication. Of course 
the articles selected will be paid for. 

The Handy Boatman 

By Albert F. Bishop 

T HK following suggestions may prove serviceable 
to the handy man who owns a small boat. 

A landing Float.— li Is not always convenient to 
place a landing float out In the stream twenty feet 
frttm the main dock ao that It may be connected there- 
with by a long Inclined "brow” or gangway The 
accompanying sketch illuatratea a float built by the 
writer which was placed alongside the dock, where It 
took up but Utile room and was readily acceasible at 
any time, as the steps were always dry and clean. 
The float In rising and falling with the tide carried 
the eteps with it. The upper part of the framework 
of the stepe was arranged to allde up and down a pole 
which ran to a considerable height and was used as a 
flag polo. The eteps were connected to the float by 
a form of unlveraal Joint Two cheek pieces were 
nailed to the bottom plank of the steps to support a 
pair of trunnions made of gas pipe. These extended 
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Handy form of landing float. 

lengtbwlae of the float, whereas another pair of trim- 
nlone mounted In cheek pleoos attaohed to the float 
were set at right angles to the first trunnions. A 
frame situated between the steps and the float was 
hinged upon the two sets of trunnions, and In this 
way a univorsal Joint was provided which permitted 
the steps to maintain their normal position regardless 
of the conditions of tide, or the roughness of the 
water. Had the steps been attached rigidly to a 
small float they would aoon have been banged to 
pieces against the dock by the rocking of the float 
upon the waves. At each end of the float ropea were 
attached, through which vertical stakes were passed 
and driven into the mud. The upper ends were se- 
cured to the main dock. 

A Mooring So« —Launches or pleasure craft wblch 
do not carry sails always fret and labor at tbelr moor- 
ings, when the bow line la attachod to a stake or buoy. 


Skeleton for the hoist cover. 

writer decided to make a cover which would hold Its 
shape as It was tacked over a frame and hence could 
be hoisted and fitted Into place Instead of being tied 
on. The hoist cevor could be painted ae often as de- 
sired The cover was made nine years ago. It has 
been used continuously winter and summer ever 
since and Is still In good condition. The hoist cover 
Is vory serviceable In the winter time when the 
launch is laid up. The Illustration shows the frame- 
work for raising and lowering the device, which t^r- 
atlon may be performed much more rapidly than that 
of tying on the ordinary cover. The 
launch is moored alongside the 
frame. To the framework are at- 
tached vertical parallel rods, and 
small cords fastened to the boat are 
caught around the rod, permitting the 
boat to lie exactly under the cover at 
all times The akelotou of th. cover, 
which le also illustrated. Is made of 
straight stripa of wood, sawed In 
lengths as desired. There should be 
feet along the bottom rib to rest on 
the plank sheer. The cover le tacked 
on the frame, eised with glue water 
and painted with a very little white 
lead, but with lots of oil and 
plenty of yellow ochre, which makes 
It a buff color If much lead Is used 
on these rovers, they are apt to crack 
In a few years. 

flpraii flails —Tlio spray sails are considered quite 
a convenience by those who have used them In open 
gasoline boats. They prevent nearly all the spray 
from coming aboard wthen the launch is headed Into 
the wind. The oalls are about 16 inches wide and 
two-thirde or three-quarters the length of a 26-foot 
boat. Galvanised Iron rods 6/lfl of an Inch In 
diameter and 17 inches long are used. Holes sre 
drilled In upper end of the rods, through which 
coarse twine Is passed with which the upper edge of 
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tbo screw, hold It as shown In thi* WtutbsttML The 
screw win then be eupperted steadily. Aftef a few 
turns of the screw driver, remove tbs .wlra>y pull- 
ing it. Thie simple tool will do away with the dlfll- 
cult task of holding the small screw with the fingers, 
and at the same time trying to madlpnUAe Um aenpr 
driver. 

Shop 

aisii Drills.— ^Mr. J. D. Adsma, to flfs afttqle of 
April let, 1911, suggests ordlngry oamMe; nseitlM for 
drills of small (Hametsr. The ordWory nsedle drill 
I find has not enough clearance, and doss not drill 
a true hole. Now It he will make hie drill from a 
sewing machine needle, breaking the needle at the 
eye and grinding It ss you would a twist drill, he 
will have s drill that will drill a true hole, and one 
that cuts twice as fast ss the ordinary nssdls drill; 
also one that any chuck will hold steady and true.— 
ISuisBT s Rams ST. 

Snggeatloas on Hangtoff Daon.— I to aunast 

a way of overcoming the dlSoulty toned to hanglug 
doors and shutters, vis., having one hinge juaU off 
the pin while trying to Insert the other. 1 think this 
Job of trying to hsng a door is worse than putting 
up stove-pipe. My Ides is to have the pin or spindle 
(on which the door swings) about a quartsr of sa 
Inch shorter on one hinge than on the other. Whether 
the top or the bottom one is the ehorteet, does not 
msttor much. One could thus bang on the end with 
the long pin first, and It would not Jump out while 
trying to Ineert the other. At times I have had eo 
much difficulty In hanging heavy doors that I have 
sawed the pin on the lower binge off a little. It 
works beautifully I suggest that all users of builders' 
hardware should ask the makers to make the hinges 
that way, having a long and a short one oonetltute a 
pair. — JoBiru Mvlleb. 

A FRiiit Bucket Kink 

W HEN a painter dips bis brush Into kl* paint 
bucket he always wipes It off on the edge, which 
after'a time covers both outsldo and Inaldh with paint. 
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As the eea gets rough they arc sure to He In the 
trough, which brings the hull broadside to the wind 
This brings the greatest possible pull on the mooring 
A gale of wind will often part the bow line. The 
mooring eall keeps the boat bead Into the wind and 
win reduce the pull on the mooring fully' one-half. 
The mooring sail Is made V«haped and attached to the 
after part of the boat cover. Which may oaally be set 
by using the flag staff and putting ths end through a 
loop or grommet which Is at the peak of the sail. 
The Illustration obows the Idsa pretty well. There 
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canvas Is sewed tost. It is better to place Uw iwds Be aptasKttS OOrm over the ' 
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and steel work In tbe schools to accept a 
position as assistant examiner In tbe 
Patent Office, and was assigned to Di- 
vision H, which was his official home 
until his appointment as principal ex 
amlner In June, 1909 

He completed the regular and post- 
graduate courses In the National Law 
School, and Is a member of the bar of 
the Supreme Court of the District of Co- 
lun?bla and of the Court of Appeals of 
said district 

While In Division U Mr. MacNab 
handled the classes In Sheet Metal Work- 
ing, Including Sheet Metal Ware Mak- 
ing. Metal Mending, Metal Working 
Tools. Packing and Storing Vessels, 
Metal Ornamenting, and Personal Wear 
Making He Is an expert, and one of the 
leading authorities In the art of can 
making, and fairly revels In the Intri- 
cacies of the complicated machlnos which 
were added In largo number to that art 
during recent years, when the class de 
veloped In the evolution from simple 
hand and foot operated devices to the 
perfected automatic machines of to-day. 

Division fi. known as the flue arti di- 
vision, now In his charge. Includes music, 
bookbinding, Jewelry and harvesters. It 
Is left to the reader to trace any rela- 
tion between music and harvesters or 
bookbinding and Jewelry The bringing 
together of the four classes named la 
consistent in at least one respect. It Is 
clear there Is no more connection be- 
tween any given two than between any 
other two The division, however. Is an 
important one, the music, harvesting and 
bookbinding arts being particularly 
active at all times, and all containing 
Inventions Involving mechanisms ol 
great Intricacy of operation and compli- 
cation of structure for accomplishing re- 
sults of the moat delicate nature In some 
Instances, as In automatic musical In 
Btruments, and of producing a treraend 
ous output In others, as In automatic 
bookbinding machines and In harvesters, 
self-binders, etc. 

Mr MaoNab's long experience in the 
office, capacity for technical and difficult 
work, legal training and fine sense of 
patentability especially fit him for hit 
position in charge of a difficult division. 

Although Mr MacNab has been a 
principal examiner but two years, he 
seems like a veteran, and tits In with the 
radically different classes from those he 
previously conducted, like the covering 
on a well-gloved hand. We sometimes 
speculate as to what a man would be If 
he occupied another position It Mr. 
MacNab were not a Patent Office ex- 
aminer, In which Held he dally demon- 
strates his fitness and usefulness, we 
hasard the opinion that he would be a 
bank president. Secretary of the Treas- 
ury or something else In tbe line for 
which his financial ability admirably 
qualifies him. 

Notes for Inventon 

"Sqnsesing*’ Gasoline from Natural 

Gas. — In the oil and gas regions consld 
erable Interest is developing In the ex 
tracting. or as It Is sometimes called 
"squeezing” of gasoline from natural gas, 
and some patented Improvements are be- 
ing exploited. The idea of liquefying 
gases is not, however, a new one, and a 
prtK-esB quite similar to that followed in 
some modern -gasoline plants was de- 
scribed in the sevenltes by Coleman, a 
Scotch scientist, whose "Mechanical Re- 
frigeration," Vol. 2. win prove a valu- 
able reference for anyone desiring to 
pursue this subject more In detail. 

Patents in Orange Free State Province. 

- In one of the Washington papers 
there appeared recently a “special no- 
tice" signed by the Minister of Justice of 
tbe government of the Union of South 
Africa (Orange Free State Province), 
making it known that an application for 
a patent for a certain Invention had been 
filed In the office of tbe attorney general 
of said government by a certain person 
residing at a place apedflad In Wash-j 
# I 


tngton and calling upon those who might 
be Interested In opposing the Issue of 
said letters patent to appear at the <rf- 
flee of the attorney general before the 
day of hearing specified, for the pur- 
pose of explaining their objeetiona. This 
proceeding Is doubtless In accordance 
with the Uws of the Orange Free State 
Province. 

A Gas Range InveatioB Tint is 
Nssded.— In the domestic use of gas 
ranges by servants, much needless ex- 
pense is Incurred by the servant leaving 
the gas lighted in the range when not In 
use, and eapeclally Is this so in some 
forms of range In which the fiame of the 
burner Is not visible. Sometimes the 
servant will leave for the night and the 
gas will bum until morning It seems 
that some one could provide an Indi- 
cator or an alarm or some other means 
to Indicate to the householder that the 
gaa In the range is burning. Just how 
this can be best effected would require 
invention, possibly of a high order, but 
the flelcl is a large one and should be at- 
tractive to Inventors working along such 
lines The meohanlsra might Include au- 
tomatic shutting off devices somewhat 
similar to those used for turning off 
lights In show windows; or cut-offs oper- 
ated by clock work after the fashion of 
alarm clocks. Various other Improve- 
ments will doubtless readily occur to an 
ingenious Inventor. 

The Noad of « Finproof Patont Of- 
fiee. — Every large fire teachea Ita lesson 
and a burning like that of tbe Albany 
Capitol wherein public records are de- 
stroyed brings home to those Interested 
in similar records a warning that ahonld 
not be disregarded. The recorded trans- 
fers of Interests under patents in 
the United States Patent Office are 
probably the only record evidence of 
the titles to millions of dollars In- 
vested in patent rights It is well to 
recall how these evidences of title am 
safeguarded against fire These records 
Include nearly 2,350 record volumes, each 
containing five hundred pages and each 
book is fourteen and one-half inches long, 
twelve Inches wide and about two Inches 
thick It does not require calculation to 
demonstrate that considerable space is 
req'Mred for their storage. In addition 
to x^tamo records books, there are about 
four hundred and thirty-six Digests of 
Assignments in which all the recorded 
deeds are briefed and Indexed Now 
these books are of great value to all in- 
terested in th.. property Interests secured 
by patent rights and no provision what- 
ever Is made for protecting them against 
fire. They are stored on wooden shelves 
In a hall which was "gutted" by tbe Pat- 
ent Office fire of 1877 and In the event 
of a similar fire It Is feared the books 
would he destroyed, as their great num- 
ber would render their removal Imprac- 
ticable. This condition of affairs is 
doubtless deplored by tbe Commissioner 
of Patents and his subordinates more 
than by any one else, because they ap- 
preciate the Importance of tbe records 
and their liability to destruction. It has 
been suggested that that section of the 
old model hall be made Into a vault fire- 
proofed according to modern methods and 
furnished with metallic shelving of oa- 
paetty to hold not only the volumes now 
on hand, but those which will accumu- 
late In the years to come. It is hoped 
that this or some similar fireproof stor- 
age space may be provided for these 
most valuable records. 

Wanted: More Onneto Breathe.— The 
president of a manufacturing company In 
the Middle West says he is not satisfied 
with the atmospheric conditions In which 
we are -living, that we need more ozone 
for Its directly beneficial results as well 
as for Its purifying and disinfecting 
actions, and suggests the deilrahlllty of 
producing a commercial foim of oione 
generating apparatus that egn be pliced 
on tbe desk dr bench of a worker and 
be coupled up and operated by the eleo' 


trieal current of an ordinary light or 
power supply. Of course, ozone may be 
formed by the passage of an elactrlo 
spark through the air, but what la eontht 
la an osone apparatus which ean bs j 
handled commercially In the manner | 
specified. 

A PuMhing Bag that la Alaseid 
Hnman.— A patent was recently lasued 
to Nicholas W. White of Symouse, N. Y., 
for a punching hag apparatua In which 
a punching bag is suspended from a 
celling track which Is tortuous, so that 
when the bag Is struck In addition to 
swinging and rebounding from the celling 
In the ordinary manner. It will travel 
relatively to the ceiling, and consequently 
the person exercising cannot judge in 
what direction the bag will rebound and 
move, and will bo compelled to follow the 
bag In order to strike It, thus quickening 
the eye and exercising the legs and lower 
portion of the body os well as the smis 
and ahoulders. 

Legal Notes 

Are “White Lead” and “CaMmina" 
Deaeriptlve of the Same PropsettsaT— 

The Court of Appeals of the District of 
Columbia in March held in deciding the 
case of The Muralo Company vs. National 
Ijead Company that "white lead” and 
"calcimine" were not goods of the same 
deaeriptlve properties In the decision 
Chief Justice Shepherd says: “The fact 
that one intending to use oil paint for 
Interior walls calls for white lead, but 
may be Induced to use calcimine Instead 
upon the representation that It U cheeper 
and when put upon the wall cannot be 
distinguished from oil paint by anyone 
but an expert, does not make a con- 
fusion In trade" The decision reversed 
that of the Commissioner of Patents lus- 
tainlng an opposition filed on behalf of 
tbe National Lead Company 

President Taft aa a Jndge in Patent 
Cansea.'-In the white light of hla pres- 
ent high position, we are Ih some danger 
of losing sight of the great ability ex- 
hibited by President Taft as a patent 
jurist, as evidenced by his decisions when 
sitting as a federal judge. Many of bis 
decisions are notable, and bad tbe bench 
been BO fortunate as to have retained 
President Taft, there Is little doubt he 
would have attained a celebrity as a 
patent judge equal to that of Justices 
Blatchford and Bradley. His facility and 
cleamoss of expression are shown In 
Thomaon-Houston vs. Ohio, in which be 
says: 

“Prom the earliest tiroes, all who take 
part In a trespass, either by actual par- 
ticipation therein or by aiding and abet- 
ting It, have been held to be Jointly and 
severalty liable for the Injury Inflicted. 
There must be some coocert of action be- 
tween him who does the injury and him 
who Is charged with aiding and abetting, 
before the latter can be held liable. 
When that is present, however, the joint 
liability of both tbe principal and tbe 
accomplice has been invariably enforced. 
If this healthful rule la not to apply to 
trespass upon patent property, then, In- 
deed, the protection which Is promised by 
the constitution and laws of tbe United 
States to Inventors is a poor sham. Many 
of the most valuable patents are comblna' | 
tlons of non-patentable elements, and the 
only effective mode of preventing In- 
fringement is by suits against tboae who, 
by furnishing the parts which distin- 
guish the combination, make It possible 
for others to assemble and use the com- 
bination, and who, by advertisement of 
the sale of such parts and otherwise, in- 
tentionally solicit and promote such In- 
vasions of tbe patentee's rights." 

Judge Taft's decision la Btsarns vs. 



•r Oeneral InUreat. 

NAME TAG FOB UMBBELLAB-— Josta 
Masko, Box 495, IndlsaspoUi, Ind. This Ba- 
provement renderi the IdostlfieatloD of wa- 
brellsi easy and cortala, will make It easy la 
trace one In cue it Is lost or mUlald, .wUb pre- 
vent discDHton of ownership, snd Will avoid 
nnslghtly marklnf of nnhrellas by initials. 
The netnls proposed to be used in maklas tbe 
fermlee art alnmlatiin or thin sheets of cop- 



UmaELLA MAMS TAO. 


per, plated or japanned. It la not intended 
to be eold to the individual person dtrsetly. 
Thty art to be dlstrlbutsd among doSlsra hi 
umbreltno with a pair of apeclal pllera, and 
hare them attach them upon making a aale. 
The ineerlptlone are to be written either by 
the ealeemen or tbe purchaser. It could be 
attached In sight, near the handle, or on in- 
side where |t u Invisible when tbe umbrella 
Is closed. The invention Is shown herewith 
snd Is attachable in a few minntss. 

ICH BKID SWITCH.— C. H. Mabmi,!-, Bagl- 
naw, Mich This invention pertalne to swttcbee 
for ice tkide or tracks, and refers more par- 
ticularly to a switch of this claae, comprising 
a floor over wbicb the blooke of Ice ean pass, 
and a pivoted member asaoelated with the 
floor, and mounted to awing across the same 
Into different poslllons, and to deflect tbe Ice 
laterally when It ia is n pmdetermined poal- 

MINEBAL BRIQUET.— O. K. aouiana. 
Ja., New Tork, N. Y. This briquet Is formed 
of finely divided mineral materials, eueb as 
Iron ore, found In sbnndsnce in sand, low 
grade Iron ores, found In earth, deoompoaed 
rock, etc., with a binder, to permit of con- 
veniently, economically and quickly forming 
the muB Into briquets for almost Immsdiate 
use. In a smelting fumaoe for smelting tbe 
mineral materials 

INTERFXICKINO BRICK.— P. YairoaT. New 
York, N V. The intention In this Instance 
Is to provide an interlocking brick, mom eepe- 
clally designed for use ns i fire brick In the 
lining of boiler fnmaers and the like, and 
arranged to Insure a aorure and firm inter- 
locking of successive counws as weU as Inter- 
locking of the bricks in tbe same course, to 
hold the same from shifting in any direction. 

WaTHB carrier.— J. C Tbdlovc, Bhoals, 
N. C. The object of this Improvement Is to 
provide a device which Is deeigned to ran on 
a loapended wire or cable extandtng from a 
well, spring or other sonroe of water, to tbe 
place where It la to be deUvered, which may be 
menlpnlated by means of a single eon) or 
cable for raising wntor, and alio for trani- 
poitlng It. 

DEVICE FOR BBTAININQ FlUANOB IN 
TEETH.- WiLWAii F. BAsnn, Post Office Box 
908, Montgomery, W. Va. The Inventloa lllus- 
tratod Is an Improved retaining dovlcs for nse 
In filled teeth and baa for an object to provide 
a Mmpie device to he placed in n large tooth 
cavity and to be cemented In place and having 



oEvicB Fob wnAiNXNcI nixuraa nr thtth. 
means which (aetlttate tbs aachorinff M the 


iRusaell in a leading one on the Importiffit 
eubject of double use whjle that of (Thrio- 
ty vs. Seybold la one fi^itjini^ly quo^ 
to-day. When on the Oifoult benel) Mr, 
TBft's asaoclatea were Judtlees Day and 
Lurton, both of whom sow gnuffi the Bn-- 
prtma Ooort. 


retaining devloe In the gaytty In aaeh Mammr 
as to secure the rstalaliig devics Id p)^ so 
that the csfflgdt will nperato to inpimit | wsok 
tooth, the aecurlag Mvtoa having Vfq|BBting 


m«tanic ailing. 

BURIAL, VAULT AND 
hr- Bom, raathn. fm. ^ 
'iRvfliftim M t« 1 - 



my im m 

fm'tit wMw icoiiUM Of wAm. Thn 
mtr io oMotmtad oi »ay dooirod ■»- 
add tbo oMm Wd bottom, wben formod 
di win bBTo a portion of tbetr Icnith 
IbAsfdllr to fom tbo oiwlapplna por- 

B. Wnjw, as The Clrcoa, 
mtbi Bncland. Ttita erutch !■ of the typo oon- 
ftOtidC of two teUoMViiMr aaetlone and a pield- 
Mid arm reat. 1ro« object of the Inventor l» 
to eonatrnct inch a crutch capable of bebig 
<atd is conjunction with a walklnp atlck, urn* < 
bnlla, etc., and to tbla end It conaleta In pro- 
Vtdinf maana for enabitnc the lower part of < 
the cratch to be detachably connected to the i 
walking atlA or the like which latter haa Ita 
handle conatrueted aultably for carrying oat 
tbla invention. 

IbtNK QATB.— n. U. ClAan, Webb Clt^l 
lt||i Tbla invention la an Improved dlacharga , 
•Sto for Jlga, aettllng tanka, or othar recep- 
tpelea tor liqnlda cunlalning water with a.vtu''., i 
talllnga, or ether earthy or mineral matter 1 1 
a flnely divided itate. Meant provide for dla- 
cbarglng a greater guantlty of heavy material 
with a leaa quantity of water, which !i an • 
advantage of eonatderable Importance. 

OIL AND SAND BKPARATOB.— T.. W. 
Known, Dec’d, Bafcerafleld, Cal. The pre. if 
npparatua la for uac in aeparatlun of the oil 
from the aand aa fact aa they are pumpc I 
from the well, which permlta of the running 
of the oil to the eturage without l>eing dellv- 
ered to the aumpe or otherwUe coming In 
contact with the ground or eapoaed where 
evaporation can take place, or the dBng<-r nf 
Are. 

CAUJULATOK.-^-L. D. Hoanara, Shawano, 
Wla. It la the principal object of thte Inven- 
tion to provide a aubatltuto for tablee nihich 
will do away with the neceaalty of writing 
down the numben and furnleh the reeuUe In 
a convenient and orderly form ao that the addl- 
ttona can bo made directly, doing away with a 
large percentage of the work which la at 
preaent done In auch caaci. 

KILN — C UdOK. Vigo, Ohio. Beat la evenly 
dlatiibnted throughout tbla kiln and thua fuel 
la laved, emlaalun of amoke la graatly leaaened. 
and very wet warn may be burned with facility 
The kiln may be wntur-amoked, burned, and 
cooled In n minimum of time witbout "white- 
waihing," "apllling," "acallng.’’ overbunilng on 
top, or cracking, nnd the ware will be uni- 
formly burned In every part. The arrange- 
ment preventa "drifting" when a atrong wind 
ia blowing agalnit the Arc boxea on the aide 
of the kiln 

PHOTOOUAPHIC CAMRRA — R. Ooi.n- 
nrain. New York, N Y. In thla Invention the 
laveral parta can be readily aiaerobled to re- 
duce the coat of manufacturing to a minimum, 
nnd whereby the camera li rendered air tight, 
nnd can be conveniently manipulated for load 
Ing It in daylight, for algbttng the object to he 
photographed, for making the eapoaum, end 
tranaferring the eapoaed plate from the camera 
to a batb, to develop the plate In dayUgbt. 

DISPLAY BACK.— F. N. SKIHHna. Cofley- 
ville, Kan. Tbla rack la of the hanging type, 
nnd diaplaya artlclea In itorea nnd the like 
For tbla purpoae, uae la made of a rod for 
auapenilon from a aupport, a clamp mounted 
to awing on the rod and adapted to aupport a 
table, and meana for rigidly eecurlng the clamp 
reUtive to the rml to hold tbo table aubnton- 
Mall* rlnld relative to the rod 


regulating the aupply of oil In an oil furnace 
proportioned to the preaaure produced by the 
heat within the furnace: to provide an appa 
ratua to bo operated by the preaaure medium 
to produce which the oil fuel i* furnlahed , 
and to provide meane for manually Axing the 
relative ratio of the elementa forming the fuel. 

FPEL SUPPLY fONTROIJ-Ktt.— C. W 
IdtiTHNiinKaHa, Johnatown, Pa Thla Invention 
relatea to furitacea, heatera, bollera or othei 
appa ratua In which fuel la burned, and haa for 
Ita object to regulate the aupply of fuel auto- 
matically aa the amount at fuel wllbln the 
combuatton chamlM<r vnrlea The Invention 
may be carried out In many dlderent waya, 
according to the nature of the fuel employed 
and Of the apparatua In which It ia bunicd 

Houaeboia lltllltlea. 

SUPPORT FOR COOKING VRSBRLfi.— K. 
0. UanwKU, Wlnnemucra, N<'V For the pur- 
poae nf ctHjklug UM- la made of a atatlonary 
ring provided with venla. a movable ring en- 
gaging the atatlonary ring to normally cloiu- 
I the venU and adapted to move upwardly to 
open the venta, and a cover removably engag- 
ln~ the movable rlug nnd adapted to hold a 
rooking vcaael tliereou. 

VEOETAHI.R CUTTER — 11 R RAMRRVEa. 
Duluth, Mliiti The iiilenllim In thla InaUuce 

cutting bladea inav he adjuated elmultancouRly 
to cuuw the Hold bladea In tut at any de 
aired depth, and wheiein tin- lilud 4 >H when ad- 
juated may be tirmly held lu pneltlon 

nachluea and nechaiileal Device*. 

METAL IIKNDEU - V .1 Mavo, New 
Unveil, Conn The Invi-ntion relatea to a 
machine adaiited lo In-ud and plait a atrip of 
metal and alao to form ouc oi more offseta In 
the atrip It la an 1 rprovemeiil on the de 
vice Bhowii III Mr Mavo'a eo-pending appllea 
lion, and dllfera then-'rmn by pr-.ildlng moniia 
for forming one or mine offseta In a etrlfi of 
metal 

PAt'KAOK PACKER —Ai,vaKD K ItonatNa, 
cobleaklll, N Y, The inventian llliiHtrnted 
herewith haa reference to certain Improvementa 
In macliluea for uae In tilling packagea with 
granular, pulverulent. cr,vatnlllDv, or other 
almlliir material, and one objeef ta to provide 
for the automatic atopping of th» delivering 



refer* to devicea : 
object la to provi 
may lie traaamitteti 
moving part to anot 
varying the «|ieed c 
the movement nf thi 


RkUway* and Their Arceeaorle*. 

UlCOMOTIVE VALVE.— O. W Mannooch. 
Fltagerald, (la The Improvement la In feed 
valven tor eyllndera 
loriimnllve eyllndera 
valve In cylindrical 
latcd from any «uli 
engine to properly 
to the opposite end 
eorreapondingly ezba 
at Ion prooeeda 

AtITOMATIC CO 
AIR. AND 8T10AM 
Shemhin, New Uavi 
comprohenda a pair of coupling heads provided 
Wllli pipe aeetlons extending loooelv through 
II, each coupling bead being fiirtber provided 
with spring meebaulam for holdlug the reaper 
live pipes In predetermined normal pualllona, 
so as lo allow them to yield relatively to the 
coupling head carrying them during tln< act or 
coupling. 

CAR DOOR IIANnrCll — >C F ItBIUU. 
.limlata. Fa. The Inventor provides an outside 
slipping door adapted to be diairoaed flush with 
the outside of the ear body . provldeo a con- 
Ktriictlon for the operating mechanism of tin- 
door whereby the aag may lie taken up , pro- 
vldea a meana for locking the dour ; jirnvldcs 
mi-ana for dieposiMg the door In locked posi- 
tion to ventilate the car ; and provides for 
mounting of the door whereby tbe Interfer- 
ence of the same to the operation of loading 
and iinlondlag tbe car la removed j 

MINE CAR DERAILINQ DEVICE —F. W 
liynNE, Everson, I*a The objwt of the prea 
< III Invention Is Ibe provision of a simple mine 
car derailing devtco, adapted for use on In 
Clines, lor tbe purpose of derailing the luat car 
of a string, to prevent damage In case of acci- 
dent. such for Instance as the breaking of Ibe 
blteblng device 

PnrUUnlnx to ReerMttlon. 

AMUSEMENT APPARATUS— W F Man- 
iiEba. New York, N Y The object of this In- 
ventiuu, which relates to carousels, Is to pro 
vide nn amiiscmcnl appnrstus, more esiieclally 
designed for uae in pleasure resorts, parks, 
etc., and arranged to accommodate a lurgi- 
number of iktsoiis at one time and to provide 
nn exhilarating ride, part of the motion b<‘lng 
produced by the occupants to ault their 
convcnienei- 

FISH IKIOK.— Henev D Balcom, Belfast. 
.V Y Mr Balcom's Invention relates to flab 
hooks, and 11 has for Its object to provide 
a llsb hook having a divided sbank, the mem- 
liers of which are roughened on tbeir Inner 
sides for gripping the dorsal fin of a minnow 



WHEEL.— Joseph L Bi-oonts nnd Edwin 
M Kithank, Ballinger. Te»iis The Invenlbin 
shown In the neeompnnvtng llliistiutlon Inm 



for Its object to provide a wheel having a 
pneumatic tire, but wherein the tire will be 
HO placed that II will not lonliiel wllb tbe 
ground, thus reducing tbe wear to a lolnlioino. 
and preventing punctures nnd llki- Injuries 
Ureadiv the wbei-l cousIstH of nn inner and 
nn outer wheel, the sold wheels Is'lng movable 
radially and angularly wllli respei t to eneh 
utber, and yielding means for relnlnlng them 
lu normal pusllton Tbe wheel might also Is- 
described ns a wheel comprising a wheel, a 
ring concentric with the wheels and capsble 
ol the above movement 

ROLLER BKAKINH— I, Bai.iiku, Ht Joliiis, 
Ore Tills Invention luntvmpliites an autl- 
friction bearing capable of free working under 
end thrust lu i-ltber din (lion, or a luti-inl 
SI rain, as that oeciisloned by tbo weight of tbe 
luad, the bearing cuuslstlng of an Inner nnd 
outer bearing member and au Inleraally 
tbreadi-d bearing support, the Inner bearing 
member inereusing In diameter In passing from 
the ends toward the renter and the outer one 
composed of two secllons threaded Into th<< 
bearing support from the opposite sides thereof 
ENOINE STARTING DEVIl'R - I.mivu B 
Hau.ock and Geokob T Kkln, New York, 
.N Y Address Oeoige T Keen, llulel Mar- 
tinique, Broadway and .'land Htn-i-l, New loik 
city The Obje, I of the Invention shown In 
the engraving la to provide a devlee more esjie- 
clally designed for use on Inlernal eomhiisllon 


a ring Is-lug mounted on the ahank, and adapt- 
ed to Ik- moved along tbe same for pressing 
tip- nienitn-rs against the said dorsal fln, as 
shown Ip tbe Illustration As the minnow Is 


NUT LOCK.— AnTHon L BaMIAnt, Attica, 

IndUna An object of the Invention ahown 

in the engraving la to provide a bolt in which mvchanUm when paekage Is lllled to the 

tba not li locked thereto by a wedging action «■<! 

at the body of the bolt and by an offsetting ""J •I"’"'' 

,f a portion of tbe thread of the bolt. In so hat The r«“.lae 

edar to insure the poaltlve locking of th. nut aud sold at a comparatively low 

price, and cannot readily get ont of pro|>er 
adjuatment. 

VENDING MAf'IIINE,— L, ItoaiNgo. New 
York, N Y This liiyeiitlim Is nn Improvemenl 
, In vending machines, particularly sueh ma 


ti ta the Illustration 
Ut'^orNirulsed In any w 


Pertaining to Vehlclo*. 

IlIlIVING AND BTEERING DEVICE FOR 
VEHICLES —Ki.wabu A. GtnTBHBA. Box Ll.-it 
Blshi-e, Aria la the present patent tbe lu- 
ventlon Illustrated has for Its object the pro 





JA the acrew .threaded portion of the bolt, the 
wedge portion la provided with threade so 
that the nut can be readily acrewed into tbe 
holt When the wedge portion Is drawn In- 
wardly Into tho wedge cavity, tbe threads 
tlwreon will be antomatlcally oltot from those 
on tbe body portion, ao that tkey will posi- 
tively bind the nut to form a aurc lock. 

■WltBNCH.— W. J. BTOta, New York, N. Y. 
inuWg the prlnelpal objerti which the prea- 
«nt Invention ha* in view are; To provide 
In a wrench aaeana tor extending laterally the 
WortUng portion of the head thereof ; and to 
provide a eonatractlim which ia almple, econ- 
omjenl, eOclent and duraMe. The invention is 
parttegterly thitigiMid to tighten the bolU or 
nUta located at the bottom of reoeeaea or 
-othev otraetnral deptondona wherein a handle 
WdoM not have apaee to move. 


finU. K»aOLATOfl.-B. M- Jhnu, 
WiMHiK Am. AnwMt ibe prtnelpai ohjeeta ta 
wir iNM «Mt To pravMe an appatattia (or 


dee of cylindrical form, such for example, as 
chewing gum. candy, eignn-ttes and dgiirs, 
and has for Its purpose to liiaure the proper 
and certain feeding of the artleles Into anil 
from the feed chute to the dlacbarging carrier 

TESTING MACHINE FOR PLABTIC BUII- 
BTANCK8 — -H ABaAiiAM. Boumibrook, N. J 
The object ta this caw Is to provide a new and 
Improved testing inaeblne, more especially de 
signed for testing pliisih- materials, and ar- 
ranged to give an accurate Indieallon of tbe 
bardness of tbe mateilal tested, and to pro- 
vide a praetlcally unlimited range of action 
of the maebine. 

CALCULATING MACHINE — -K. Lniwa, Mer- 
lin. Germany. Thla Improvement refers more 
parttcularly lo machines having an operating, 
member, numeral bearing counter membera, I 
mechanism operable by the flrot member for 
actuating the counter-boarlag membera, lock- 
ling meana for preventing overpais movements 
of the counter bearing memliers, and auxiliary 
locking menna, both the lo<'ktag mean* being 
eantroiled by tbe operaihg member. 

POWKB TRANBMIBBION MBOIIANIBM.— 
B. gAMH, UnoolntoD, N. C. Thla taventlon 



vision of a new and Improved driving and 
sti-ering device for sutomobllea, marine vi-s 
sels and other vehicles, and arranged to per- 
mit driving the vehicle or propeller wbe<-l or 
turning the same into any angular poaltlon for 
use for steering purposes, the device being 
simple and durable In ronstructlon, easily 
manipulated, and arranged to effectively trans- 
mit the power and to reduce tbe friction to 
a mintmnm, 

DKTACnABLB WHEEL BIM.— A. D. Fop- 
oanT, Money, Pa. Thla Invention ta an Im- 
provement particularly on those which are 
provided with pneuroaGc or wild rubber tires 


engines employed In automobiles, innlnr boats 
Hiul other powi-r driven vehleb-e, nnd arranged 
to enable Ibe operalor In ebarge t" cnnvcnl 


physical exertion or leaving Ibe seat For this 
purpose use Is mudi- of a groiivi-d sbaft and 
provided with a sleevi- for turning Ibi- shaft 
In one dlruetlou to rotate Hie engine shaft 

VEHICLE WHICF.L -W L lIow.iBU, Tren- 
ton. N ,1 This Inv.ntlon n-lat.-. lo vebleb- 

ployed for delaebablj si-curlug Hie tlie-iurr\lng 
rim to the fellv of Hie wheel Mr Hnwaids 
wheel operates upon Hie Hiiiiie general prln- 
elple as the wlii-els dlsclow-d In two prloi piii- 
ents formerly granted to him, hut Involves 
ei-rtaln Impiovements In tbe iiiiiis and tln- 
meana for mounllns operating and eont n.llliig 
the aamo Mr Howard lias Invented another 
vehicle wheel of tho type In whhli Hie lire Is 
carried hy a n-niovahb- rliii, so Hint In esse of 
a puncture or other Injury to the tire, the In- 
jured tiro and the rim may he readily removed 
and replaced by a new rim carrying a previ- 
ously taflated tire. 

Not* — C opies of any of these patents will 
be furnished by the Bcientivic American for 
ten cents each Please state the name of the 
gtetitee, Ittle of the Invention, and date of 
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The OonaTHOcnoH of a Houhx. By 
OharlM Ctourlay, <B.So. New York: 
John Lane Company. 1910. 4to.; 40 
plate*. Price, 92.7B net, poetase 26 
cent* extra. 

Thn drewlna* which make up moat of the 
volume show In plan, elevation, and detail 
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vi'd iiiutlindH of handlloa varloue build- 
iinterlalH, the outer walla of the main 
OK ure of atone, tlioae of the billiard 
of atone with briek berklnx, the kitchen 
of rough eiiated brickwork, the motor 


I, will greaiir laciiiiaie aHworim 

, tion*. aa In many caae* tli*>r h**« to W> 
‘ ferred to expert*. The full nanta end eiMrm 
■ alinnld be given on every ahaet. No attantlen 
] will be paid to unatgned querlaa. Fllll 
, to correapondenta are printed from time to time 
' and will be mailed on requeat. 

(12468) 1. N. 8. uki: Plena* explain 
'■ the principle of friction drive and tranamia- 
> alon aa applied to automobllea In rontparlaon 
^ to the abaft drive and geara. A. To permit 
^ of varying the number of revolutlona made by 
• the’ engine per revolution of tho road wheels 
1 of the automobile, leveral ecta of gearing of 
' different ratloa are Introduced between en- 
' glne and axle. By auttable levera, any de. 
i aired pair of gear* may be alld endwiae into 
meah. while the other acta are at the aame 
' time alld out at ineah, lo that the ratio of the 
' meahing pair detcrmlnea the relative apeed of 


Cams Sikjak Hy Noel Deerr Altrlno- 
hani (Manrhegter) England’ Noi- 
iiinn Rodger. 1911 8vo ; 692 pp.; 11- 
liigtrated T’rlce, $8 net. 


Full-pngc lllUHtnitlonH In color di'plct llw 
Itoiirhnii (he lloac, the I'lirple. and the 
fltrlpcd Ilniiihoo. the White, the limek, oud 
the Mtrlped Tannu ; and tlie delicate green 
Halnrigiire Hiillahle Kolia, and the manuring, 
Irrlgatlou, buabandry, and liarveatlug of the 
eajie oecupc KUc eroding chaptera. and thee 


the Juice hv iiillla, the dlffualon proceaa, rlarl- 


Ilf the H,vrup to inaHaeeulte, the 
if the (TTHtnla t’nte and dlagrania 
winery uaed In the different ptuc- 
entlful Moluaaea la given n chap- 
and other ehaptera follow on the 


THK AMKHU'AN ANNIIAI. CIP PlIOTOtlBAVnY 
1911 New York. George Murphy. 
Inc 8vo., 328 pp Price, paper, 76 
ceiitg; cloth, 11.25. 


miiat be preaBod bard togi-tlier to cauae one to 
dilve the other. By iiiaktiig the engine abaft 
operate a amall wheel whoao edge runa on the 
face of a large dlalc on the axle, or geared to 
the axle, the apeed of the car la Inerc-aai'd aa 
the Kiuull wheel la alld along ita abaft toward 
the center of the dlak, and deereaaed as it la 
alld out toward the edge of tho dlak The 
advantagea of the friction drive am that It la 
nolaelnaa, can bo run at any speed between 
ttn faateat and aloweat Umlla, having no 
"atepa" like the to<itli<>d-gear dtiremntial, and 
that the frietlon clutch la combined with the 
differential by merely eonneettng the foot 
treadle to the throat bearing behind the dhik, 
and puihlng the latter Into contact to atart 
the car Ita dlaadvantagua are lack of power 
In caae the fans become greaay or the thriwt 
bearing wears, and rapid wear under some 
londItloDH of uac’. While there are verr few 
iimkea of frletlon-gi-ared cars on sale, tbeae 
few appear to have done very well 

(12469) A. J. O. uyg. I wiah you to 
explain an optical tthwlon that we see here 
every day. I live In a yard tneloaed with a 
Hawed picket (paling) fence, the hanae about 
one hundred feet from the fence, which ta cm 
the Hidewalk Whenever an automobile posaea, 
the wheelH aa viewed Ibiimgh the fence seem 
to la- moving Imekward, and that part of them 


troboarople effect, la- 
eauae the parts of the moving whgpl seen 
through (he pnllnga hy Intermitted llghta are 
twisted, due to the motion of the wbeel while 
II la partly eellpaed by the jiallnga. The axis 
of the wheel la moving along while the top 
mevea forward and tho bottom moves back- 
ward with reference to the axis. Whether the 
who,) shall seem to tiini Nu-kwnrd or forward 
Is di-terndned hy the .relative veloeltv of the 
wheel to the width of the palings and openings 
lietween them, that la. the numtier of eeltpsea 
and the numlier of B|)okea which pass the 
o)ienlnga In the fence. The aarao effects can be 
seen In the projection of moving vehicles In 
the moving iilcture machluea. 

(1246(1) ,1. 8, C. writes: In refer- 

erii e to query No 12487 In BciBNTiric Aiibbi- 
(.an. April 22nd, Ittlt, If you will gaae flxedly 
ojion VeniiH nr n bright star on a dark night 
when the sky line la Inconsplcuoua until the eye 
miisrlea Is’come aomewbat fatigued, the atar 
will npiM-iir to float slowly from its place to 
the extent of aiiniv ten or fifteen degrece. It 
la of eoiirai- beeauae the tired eye mnaclea relax 
and permit the eyeball* to revolve In the 
am-kelH This cause* the Image to drift acnau 
the retina, and tho motion I* aacribed to the 
alar Home have even thought the phenomenon 
n "Jack o’ lantern” until they were asked to 
trv tile same thing on any other bright star 
or iilatnut lamp In a neighbor'* window I am 
inclined to think till* la what 1* referred lo by 
Mr J B F., Instead of a aclntUlatlon or twink- 
ling on the part of Venua. Ula use of the 
term "floating" auggeala It A. We think you 
are right In your optnlon that the drifting of 
Venus apoken of hy correapondenta is doe to 
gealng steadily at the atar Thia w# did not 
think of tiecauao It 1* not peimitar to atsf*. 
The effect may be produce)! by lochlng ataadlty 
at anything M*r *8 knad or tMtote, 

for * oonlMartbl* tin*. j 


NoTEK IIH IKIIIIIATIO.N WoBKB. By N F. 
MarkenxIe. Nfw York. IJ Van 
NoHtrjnd Company, 1910 8vo , 111 
pp Frlre, »2 60 

Tho wrlli-r waa lately rnder-Secrctary for 
Irrigation to the (Joveinment of India, and 


rl the iirobhniB In englneerlug and 


an Irrigation project . types of weirs are then 
eonaldered, with the prlnelplea on which their 
'Vilgn Is tiaaed; the development of Bgyp- 
> Irrigation, the dntign of Irrigation chan- 
and irrigation and land revenoe in In- 
Tm the anbjeeta of tho Uat tbro* lac- 
'd MBCludo the Tpivm*. 


BaBtoCTttoa of Doc iM w t i Clhwrwa 

bgr Fin 

(OaMtiMird /Vwn pem «M.> 
tlv*ly snutn, tuid OMI ti« neortMA 
the p*£M>rd hM been tiAaMrllkMl, TV 
luC the carbon and oolleottnf the Mb 
The openinr of folded doonmdstd 
quired the catting At eneh fold, the 
Torious eeotlona were ftonted And AdAdm- 
bled carefully, to be troAted i 
documents. 

A smAll proportion of pnrtlAlly cbnrred 
mAtter oAme up for regtoratlon. These 
presented some most etartllng phenom 
ena. Part of the writing would Appear 
B 0 clear as freah -writing on papar of 
like color, and aome of the writing 
the same page would be InTlslble. This 
appeared when the paper had only been 
scorched to a color no darker than ordt 
nary wrapping paper. 

Peroxide of hydrogen succeeded with i 
all that we treated, hut preeumobly meth- 
ods known to succeed for faded papere J 
would he aa good or better. , 

Under this class of records 1 bad pre- g 
sented aome Impression sheets from maU’ , 
ifold books, the impression having been ( 
made with aniline tranafer paper. They 
were carbonised to a seal brown. I finally t 
obtained these records by floating face { 
down on a bath made alkaline with so- r 
dlum bicarbonate and reading the re- i 
versed writing that appeared through the 
paper by means of looking glasses. No 
regults could be obtained by treatment j 
on the face side t 

The following should be known by J 
users of safes: J 

Documents should not be folded. Papers 
or currency should never he kept with < 
coin. Jewelry, etc. Many papers and large f 
amounts of currency were broken to I 
pieces In removing safes from ruins. 
Never place important papers or cur- 
rency in wallets, or use rubber bands. 
These are melted and cement the con- i 
tents, making it difficult to separate. I 
Don’t decide that currency or documents 
are destroyed hy being broken Large I 
gums were lost through this mistaken " 
notion. It was surprising what tucceas 
was obtained in piecing together omAll 
fragments of currency, etc. Many thou- ' 
sands of dollars were redeemed by the i 
government, at amall cost, where the | 
various parts had been preserved, and ' 
many thousands lost needleasly. 

Hie Variable Speed Aeroplane 

(Omtinued from poor (»*.) 
arched sustaining surfaces x are capable 
of rotation on transverse borlxontal axes 
Y. U is the motor, R the fuel tank and 
C tho ebaufreur'a seat, and L a lever by 
which the chauffeur can control the in- 
clination of the propeller blades if their ■ 
automatic regulation becomes deranged. ' 
B is the seat of the pilot, who operates 
the rudder* and also varies the Inclina- 
tion of the sustaining surfaces by turning 
the wheel T. The mean inclination of J 
these Burfaces to the horizon, as they 
are drawn in the figure, is about 15 de- 
grees. but their inclination can be dlmln- * 
Ished to 6 degrees (indicated by the 
dotted line w) tor soaring at very high ’ 
speed, and increased to 30 degrees (Indl- 
rated by y) for landing. c 

In starting from rest on the ground ’ 
(or water) the surfaces are set aa nearly ii 
level as possible. When sufflclent velocity \ 
has been attained the Inclination la sud- d 
denly Increased to 16 degrees, and the 
aeroplane rises In the air, without using 
the full power of its motor, according i 
to the usual practice. The inclination J 
of the aaetalnlng surfaces is then grad- , 
uAlly diminished and the power Increaiedi ■ 
by controlling the feed, until the maxi- < 
mum power la developed. At this mo- i 
ment the Inclination of the sustaining ' 
surfaces Is about 7 degrees, and the aero- j 
plane has attained Ita normal apeed. In 
Jandlng the Inclination of the aurfaces la < 
gradually Inoreaaed to 16 degrees, while ' 
the power is dimlnlehed, and Just before J 
the ground is struck the ignition is out 
off and the inclination of the austalnlng ' 
surfaces ia suddenly tnereaeed to its * 
maximum value of alKnit 80 dagrsea. ' 

The Cunent g up p l e aent | 

A MONO the in<n« interenting ArUolas 
that appear In the ottjmnt CKjitu)- ' 
wcNT, No. 1847, we may igeBtiiBB an ex- ' 
oellfBt ■peeuiatlAB Igr latiwY on the! , 
oatwe ol j 
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IndifnetlTO laTMUgstiont in roeoit ye«rt, 
I and Mjieolall 7 th« lacrtMlitB smplorment 
of radium and kt emaaodon la medlelne, 
bat eroatod a atrong denutnd tor radio- 
actlTo sutwtanoea, which cannot be aat- 
Itfled by radium Itaelf. At a aubttitute 
for radium, the tlowiy dltlntagntinK 
derlTatlyea of thorium, which are known 
at nwiothorlum and radtothorlum, tug- 
gett themtelTee. In order to nnderatand 
dte poflBlblllty of that tubatltution, an 
excellent review of the whole aubieot la 
preaented.-— Some aer^lane under-car- 
rlagei are deecrlbed and lllnatrated.— 
Within the laat few yeara aome of our 
railroad, Indnatrlal, and eteamahlp cmn- 
paniea have begun to realize the im- 
portant part that mechanical tranafer- 
ence playa In the quick and economical 
handling of material. Mr. Richard Devena 
treata thia lubject admirably in a paper 
entitled "The Mechanical Handling of 
Materlala " — A novel type of gaa machine 
la deecrlbed and llluetrated.— A. F. 
Book tella bow bonaea are moved in Oer- 
many . — A new engine haa been intro- 
duced to take the place of the older 
ateam-drlven blowing engine. Thia la 
the Slick blowing tub, which is deecrlbed. 
— A serlee of experlmenta in connection 
with the heating and ventilation of the 
home are publlahed. — Mr A. H Qodard 
wrltea on the bee aa an architect. — ^Mr. 
Saeuberllch contlnuee hla excellent paper 
on Dleael marine engines. — The dlscourae 
delivered by Prof. William H. Bragg, of 
the Royal Institution, on "Radioactivity 
aa a Kinetic Theory of a Fourth State 
of Matter," Is published. 

Aeeidenta to Dirigribles and Their 
Lesfaone 

By Carl Dienatbaeh 

W ITHIN a few days of one another, 
the new "Deutarhland” (Count von 
Zeppelin's latest aerial leviathan), a 
■ Parseval airship, and the Engllah army 
dirigible have all come to grief Two 
years ago, tbeae dlaaaters would prob- 
ably have materially checked the devel- 
opment of a type of craft whose possl- 
bllUles are little understood In this 
country. As It Is. a few timid slock- 
holders In the companies which have 
done so much to exploit the dirigible In 
Clermany may lose heart: but on the 
whole, the performances of the giant 
dirigible have shown that the type has 
la commercial future, and that It has 
come to stay. How promising is the de- 
velopment of commercial navigation of 
the air could hardly have been more 
strongly emphasized than by the Parse- 
vA company’s decision to Increase its 
capital considerably, and to begin the 
construction of a newer and bigger pos- 
MMiger ship, and a newer and larger shed 
In which to house It — all for the Berlin 
service. 

The wrecking of one of Count von 
Zeppelin's giant dirigibles one after the 
other has no doubt called forth com 
ments of approval: for only too often 
has the big dirigible been condemned be- 
cause the problem of handling It prop- 
erly on the ground has not yet been sat- 
isfactorily solved. Critics of the dirigi- 
ble are apt to forget that before Bldriot 
succeeded In producing bis model No. 10, 
with which successful flights were first 
oecompllshed in a monoplane, machine 
after machine had come to grief Whet 
la more, they also forget that In these 
days of the perfected Bldriot, when mono- 
planes by the score flit through the air, 
more flying machines are wrecked than 
• at any other time In the history of aerial 
‘ navii^lon. Does that mean that Ix>ul8 
Bldrlot and other builders of flying ma- 
chtnes will cease to manufacture? 

Even though it be urged that the mone- 
tary loss Involved In the wrecking of a 
Zeppelin Is stupendous, it wlif probably 
be no dlfllcult matter to prove that the 
financial loss involved in the wrecking of 
hundreds of monoplanes and biplanes is 
not much less than that involved in the 
loss of all the Zeppelins up to date. 
Surely, the dirigible has earned an unde- 
nerved reputation because its wrecks are 
spectacular, and because the toes is 
eoncentrated. 

The lateet Zeppelin wreck is Instruc- 
tive. It emphasises the tact that al- 
thongb tbs dirigible has hem so tar per- 
fected ^t It is able to nuigats the air 
WaadUy aad aately, there le cUU no 
AdeoBBte laethod of handllBC tad docking 
It Hm ftrat lajnry that befell the 



Something that has given 
me a new lease of health.” 

"Cmts*. Fn .MS you iw. tkat littl. bax of wbil. pewd.r nary lUy her. at Iha dub 
for ooaoa Uma, and now aoy cuHeaity ba* tot tba batter of ma. Jual wbat U it T ” 

“ Wby. that i. oomatUui that In ala waabo ha. dra. m. a oaw la... af ha.ltb, ha* won- 
darfnlly impravad my uaation. haa liren ma otraotth and bunyanoy. and, I am ffamlr 
eomrlnead. 1 m tavad mafrom a oarinua braakdawn. It’o tba feod-lonie called Sanatogan.’' 

A new lease of health ' The eager desire of countless sufferers from nervous 
exhaustion! Can Sanatogen really bring relief ? Can it really convey to the 

system that which the starved nerves crave ? Can it really ^ 

so revitalize the body that digestion and assimilation i lii- wcu known renreb cbm- 
becomc normal once more ? Has it really the power to ••ibc'!:brS'uill“'™''ib*'’»n- 
reconstruct cell and tissue ? hubm ikm 

Fifteen thourand lettet* from practicing phyilrians answer llieM- ItiiJnr nbolpbotul *n^tbr*orf«ik 

queitiont in the affirmative. Over 120 original articles in leading i,bi«t>iiaie«iiii>iitii,n. nnd k »m- 

niedical inurnala prove every claim to be tlue. F.wty day, in every ’’.‘'’“[.‘t"' 

land, over 100,000 Mople tdte Sanatogen, feel Us Invigorating and pine •• 

rejuvenating effect, near witness to its remarkable upbuilding and Skdby M CaBsas 
revitalizing power. u s scnitor (Tom iiiiimIi, 

If you need a tonic, do not get “ some tonic," ijet tht tonic, gel 
Sanatogen, the food-tonic. It's the one tonic universally acclaimed ( 1 ^”^ brnrntni by tbc aw of 

by the medical profession, the one tonic built on si lentific principles, your siiitu.eni i ronuaer tbis 

the one tonic of real, laiting merit, the one tonic tlial “makes good. ’ ’ "'br Strvoui *y«*ni"’ 

y«asbytaayHhlasatM ty la t «< ^ SaadUasa. laTmtotoaarchbM PsyUBduca 

Ant, g raa lb*, ud «a ua udy tea Mia km m da m. AA yaw dactar I hr enuMni .Iriiiwiii -soihor. 

sbml a, ud la ur tarn wilu U mca fw air kaak,''0ar Nmn af Ta-BM- wrlin 


Sanatogen ia aold in three aiaet, gl.OO, $1.90, $3.60 

Caf A/mm year Jnttia // nef ohtalnatk from film, mnt upon nceJpl of pace ky 

The Bauer Chemical Compeny, 

AERONAUTICSlrujrr esa 
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MR. HANDY-MAN'S WORK-BENCH 
PARKER’S PRESSED METAL CLAMP 

Replaces the antiquatml, cumbersome, wood clamp For mechanici, ma- 
rhmista wood-workers. Made in 21,2 in., 3 m . 3'^ in. sizes Pncea 25c. 
3Sc, 45c, respecUvely. Mailed post-paid on receipt o( pnee Special re- 
duedoo when ordered m quanunes. Libcial discount lo dealers 
JOHN L. PARKER CO Mat./ Siompinge. WOR( ESTER. M/hSS- 


Twice M Much for 
Your Tire Money 


The demand for Goodyear No-Kim-Cut 
tires is tbc year's seuBation. 

Last year ourtireaale trebled — jumped to 
18,500,000— because of these patented tires. 
This year's demand runs over double last 
year’s. Oureuormoua factoriesarerun niglit 
andday, with three stuftsof men, tosupply it. 

This year 64 leading motor car makers 
have contracted with us for these tires. 
Over 600,000 Goodyear No-Rim-Cnt tires 
have been sold to date. 


more than common M bT ^ /m making— tells man 

clincher tires They I facts you shonl 

used to cost one- know. It will mak 

H„. No-Rim-Cut Tires '“iwSSjL'S: 

cutting Impoosible. 1 W*h or Wllkoat Moa-SAU TrmaJ Rim-Cut tires. AS 

They require no ' ■ ■ ■ h — us to mail it to yot 

THE GO<H>YEAK TIRE dk RUBBER CCNMPANY, First Stiwet, AKRON, OHIO 


tire bolts They arc bookless tires, having 
no bead lo “freeze” into the rim flange. 

And, because they are bookless, we can 
make them lo)i: oversize. We do it witli- 
oiit extra charge. That means io!( extra 
carrying capacity With the average car 
It adds 35? to the tire mileage 
These two features together— No-Rim- 
Cnt and oversize— under average conditions, 
cut tire bills in two. When they cost the 
same as old-style tires, do you wonder that 
users want them ? 

OurTireBook— baa- 
mS*k/|p m cd on 13 years of tire 

Jjk V ► /R making — tells many 

' I RoiiBl^ facts you sho-uld 

know. It will make 
'ill- TiWAa you forever a eon- 

pUA tires verttoCRjodyearNo- 

thn-SkU Tread Rim-Cut tires. Ask 

b — us to mail it to you. 
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“Parievi;,] VI./' after six moaUii of B«c>j 
oeMtul contlDuouB serrk», was incurred 
not In the air, but on the ground. 

The failure to provide decking machin- 
ery and the tendency to rSly entlr^y 
upon muacular power are easily 
plained. The drat dirigibles were « 

Iso small that a few men oould handle | 
them with comparative ease. When It 
[was found that the Inereaae In else meant 
increase in efficiency, and when, accord- 
ingly, the airship began to grow, no 
effort was made to improve upon tbe 
primitive methods of docking, although 
time and time again they have proven 
themaelves Inadequate. It was pointed 
out In these columns that an airship i 
should .be moored to an anchoring tower, 
around which It can swing with the wind, 
as unhampered as a weatber vane, and 
from which tt could drift away when 
starting, and to which It could be moored 
again by dropping a rope from above. 
But BO long as airships are compelled to 
enter a long shed, which Is nothing more 
less than an elongated dog kennel, the 
problem will Ite dlAcuIt to solve If 
must adhere to the shed, why is It not! 
possible to lay a subterranean track along j 
the central line of the shed, and extend- 
ing out Into the open for a sufficient 
distance from the doors at both ends? 
Why should it not be possible to permit 
the airship to alight upon a train of cars, 
running upon these tracks? Why should 
It not be possible .to withdraw the air-, 
ship from Its shed on the same train of 
and to release simultaneouily the 
fastenings that hold each section of the 
ship to each car? This scheme is not 
chimerical Indeed, It may even be said 
to have been carried out; for the long 
rafts upon which the early Zeppelins 
drawn from their floating sheds on 
Lake Constance were the equivalent of 
such a train of cars. To facilitate land- 
ing, the outer ends of the track should 
branch out into a fan, like the switch 
tracks of a round-house, so that one track, 
at least, will always He In the direction 
of tbe wind. After tbe bow anchor-cable 
U hooked to the first car of the train 
on the track, the hull would swing spon- 
taneously Into line with the other cart 
and settle down easily If an airship Is 
to land safely, It must land at some dis- 
tance from Its shed, so that the poesl- 
blllty of the wind's pounding it against 
a largo wooden wall or roof is avoided 

What happened to the "Deutschland" 
would happen to the “Lusitania” If she 
had to moor in a space not much wider 
than her hull between two walls that 
ended In the surf of a rocky shore. The 
sides of an airship shed are as dangerous 
to a “Deutschland” os the cliffs of a 
rocky coast. Compared with the enter- 
ing of a shed In the wind, an enforced 
landing In tbe open is safe. 

The truth of these statements is borne 
out by the peculiar a<‘cldont that hap- 
pened to the mil Ary Parseval of the 
fortress of Cologne. Some time ago. that 
vessel was shipped to Bitterfeld to be 
overhauled. After* the overhauling was 
finished a trial flight was made, which 
was very successful. While the airship 
was being docked a violent wind cast it 
against Its shed, and tore such a huge 
hole in the envelope that the gas rushed 
out Immediately, for lack of cellular di- 
visions such as those to be found In the 
Zeppelins. The ship dropped so suddenly 
and violently that tbe men on board bad 
reason to be thankful that they were not 
higher. As It was, the fall of thirty feet 
was enough to Injure two of the crew, 
although but slightly. 

Highest Barometric Pressnre Ever Ob- 
served in Europe.— Meteorological reports 
from Ruropean Rusata show that an anti- 
cyclone of unprecedented Intensity pre- 
vailed over the eastern portion of that 
country on November 28th and 27th, 
1910. At several stations the barometric 
pressure (reduced to sea level and stand- 
ard gravity) exceeded ROO millimeters 
(31.50 inches), thus breaking the Buro- 
penn record esUbllabed by the remark- 
ably high pressure of January, 1907, In! 
the same region At Katharlnenburg, at 
TAM, November 28th, tbe barometer j 
(corrected and reduced as stated above) i 
read 800.7 mllllmetera (31.624 Inches), | 
the highest pressure ever recorded at a| 
Buropean station. T'be anticyclone was 
accompanied by destructive wind storms 
;oTer the Block, Caspian and Asof seas. 
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A Bataur KAMI «t Im Aag«l«k- 

A& uAuiunI seroplaae Acoldettt occurred 
»t Los ADgeles on May 170, «s « result 
of which A. V. Ksrdlo at Hm-salllos, O., 
lost his life. Hsrdle w«s a beginner 
who had made hla first flight In a biplane 
only the day before. He waa warned by 
hla Instructor not to be so hasty, but 
he persisted In trying to make a big 
flight without the proper experience. As 
a result he fell from a considerable 
height and waa Instantly killed. 

A Donble Acro^na FataUty In Fraaee. 
—On May 18th, at Rhelms, France, a 
monoplane driven by Pierre Marie Bour- 
nlque, the R. B. P. pilot who made eome 
excellent apeed and distance recorde at 
the end of last year, and whose portrait 
we publlahed In our recent Aviation 
Number, plunged to the ground from a 
height of eome 200 feet, InstanUy killing 
Lieut. Paul Dupule, the paeaenger, and 
so badly Injurlpg the aviator that ha 
died soon after the accident. That the 
motor had not been etopped when the 
machine struck the ground seems to be 
shown from tho fact that the gasoline 
caught lire Instantly, thereby incinerat- 
ing the body of Lieut Dupule. Bour- 
nlqua was thrown clear of tho machine. 
According to cable reports, the mono- 
plane capelced as the result of a bad 
wind gust, but this Is Improbable, as tho 
R. E. P. la one of the host and steadiest 
flyers. It Is more likely* that something 
went wrung with the controls. 

I The Canse of Lient Kelly's Fatal 
lAaropUne Aoddent.— That Lieut. Oeorge 
E. Kelly lost hU life at fian Antonio, 
Tex,, on May loth. In an attempt to avoid 
falling upon the soldiers there encamped, 

Is brought out by the army board that 
investigated the accident, and which con- 
sleted of First Lieut P. N. Beck, First 
Lieut. B. D Foulols and Second Lieut 
John C. Walker, Jr., as follows; "After 
striking the ground the first time the 
machine bounded to a height of approxl- 
'mately 10 feet, gradually rising to about 
80 feet, until within 75 yards of the 
camp of the Eleventh infantry. It made 
a aharp turn to the left and made nn 
abrupt dive to tho ground. Lieut. Kelly 
waa thrown clear of the machine to a 
distance of about 20 feet. As a resnll 
of the first impact with the earth It Is 
apparent that the pilot lost control of 
the front elevator control. From all these 
preceding facts the board Is of the unani- 
mous opinion that the accident waa due 
to the efforts of Lieut. Kelly to avoid 
endangering the occupants of the Elev- 
enth Infantry camp. In which endeavor 
it became necessary for him to make a 
sharp left turn which, In the crippled 
condition of the machine, brought more 
etraln on the controls than would have 
been required In a straightaway landing. 
Such straightaway landing was Imprac- 
ticable, owing to the proximity of the 
tents,” 

Afldiicnt to "Dentsehland H" and 
Other Airships. —The dirigibles have 
latterly been having about as many acci- 
dents as the aeroplanes. When the 
number of airships In use le compared 
with the number of aeroplanes, the acci- 
dents to tho former are out of all pro- 
portion, but, on the other hand. In the 
dirigible accidents the passengers and 
crew generally come out unscathed. The 
latest and largest airship to come to 
grief Is the large Zeppelin "Deutschland 
U." Just as she was almost out of her _ 
shed at Dtlsscldorf on the 16th Instont, 
a heaTy cust of wind banged her back 
against It, tore off the outer envelope, 
and burst a couple of the twenty-odd 
balloons. Withdrawn by another whirl 
of wind, despite the efforts of 200 men, 
the leviathan rose slightly and then fell 
across the roof of the shed, breaking her 
back. The crew and eight passengers— 
four men and four women— were reecoed 
by a fire brigade, unharmed. Within a 
few days of this accident the British 
Lebsudy military dirigible wae eo badly 
damaged In a similar manner that It le 
flouMful whether It will ever be repaired. 

In addition to this, tbe new 610-foot 
Ettgtleh naval airship No, 1 met with an 
UMMeflt while being asaemhled: and on 
Mwr 17th the Phrseval IL waa blown 
HH Bf****'- her shed at Bttlerteld and 
Wridted at the end of a tHal trip. This 
aeddant was an exception frod the fact 
that two paatengara ahSerad apralned 
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'^WO motorists have the same 
size and weight of car and 
use the same kind of tires. Yet 
one gets eight or ten thousand 
miles out of his tires, while the 
other gets half that— or less. 
What makes the difference? 

The Service Bureau 

oftha 

United States Tire Company 

stands mdy to tell the motorists of 
America 'wAat makes the difference, 
and to show rvery motorist exactly 
how to get from good tires 
ContinmitiJ Hwrtferdi 

G a J Morgan A Wright 
every mile the makers build into them. 

No eubject is of greater importance 
to the carrownet. To Ano<ui Aoiv 
means a saving of otie-third to one- 
haif your tire expense, 

“ OtM^oa f 



Latest Tjrpe of Sesat <aniiMii.-Tlsi| 
latest type of scout omissr of tbs British 
I navy, the “Dartmotith,” Is of 6469 tons, ' 
carries eight ff-inob guns, sad will proI>< 
ably bare a speed of 16 to 67 knots. The] 
seouta, like every other type of wsrablp. 
are Increasing rapidly In slss. 


■In making seamless tubes from pleroed, 
round steel billets, the latter are heated, 
cut Into lengthe of 26 to 86 fnebes, re- 1 
heated and pleroed by soft Iron plugs, and 
roughed down Into tubee 8 to 11 feetj 
long, all in one heat. After reheating, 
the tubes are rolled In the finishing mill 
into tubes from 11 to 14 feet long. 

Great Britaln’e Naval Prograia.— The j 
naval estlmatee for Great Britain call for 
a total expenditure of |220,000,< 
the year 1911 to 1912 There Is to be a | 
total Increase of 3,246 men, 35 conunte-i 
sloned officers, and 149 warrant officers. 
Fire largo armored shlpa are to be built, 
three protected cruisers, one unarmored 
cruiser, twenty destroyers, six 
marines, and a few smaller craft. 

Steasuhip Salved by Comp r ease d Air. 

-Another eteamshlp has been raised by 
the Arbuckle compreesed air method, 
which has been described In the Scirn- 
Tirtc American. This tlQie the vessel 
was the "Soperga," an Italian ship which 
went ashore on Molasses Reer*on her way 
from New York to Galveston. The ap- 
paratus wae applied April 29th, and on 
May 6th the vessel was afloat. 

Sdentifle Management at Navy Yards. 

-H, L Gantt, Harrington Kmeraon and 
Charles Day, experts In scientific man- 
agement, have visited the principal East- 
ern navy yards, at the request of Sec- 
retary Meyer, for the purpose of giving 
Buggcetlons for Improving the manage- 
ment of manufacturing and repair shops 
along the lines which have given such 
good results In railroad and Industrial 
establishments. 

Barge Canal Terminal!. —A conference 

’ lommerclal bodies throughout the 
State of New York Interested In the 
Barge Canal has agreed upon a plan fori 
terminals, which will cost 818,606,000 
to carry out. The bill provides that any 
city or village along the canal may peti- 
tion for terminal facilities, which peti- 
tion will t>e passed upon by the State 
Superintendent. About 100 representa- 
tives from points contiguous to the canal 
were present at the conference. 

Ffetitloua Danger In Oiled Roads.— 
The city officials of South Norwalk are 
stated to be about to stop the ayatem 
of oiling the roads; this decision being 
based on a recent trolley accident, which 
said to be due to the greasy con- 
dition of the rails as the result of road 
oiling In view of the great benefits de- 
rived from the system, we 'think that a I 
dedslon to abandon It should be baaed 
more extended evidence than was at thej 
disposal of the South Norwalk officials. 

Date of Panama Canal Completion.— 
As the depth of the Culebra cut at Pan- 1 
araa Increases and Its width narrows, the 
number of shovels that can be employed, 
and therefore the total output per month, 
will decrease Allowing however for this. 
It is evident that the great cot will be 
completed by January let, 1913. At Ga- 
tun the concreting of the upper locks la 
96 per cent completed; 60 per cent has 
been laid In the middle looks, and the 
greater .part of the floor of the lower 
lock has been covered with concrete. 
These locks and the great Oatun dam 
should also be finished by January let, 
1913 


N«r BmMc 

paratUB for milking earn Iqr »«aM of 
n partial vacuum lutve been nned for a? 
number of years. In a new form Pfj 
milking machine lust Invented ky g 
Swedieb engineer, presmire instead 
snetlon la employed, M that Gie i>f{ 
milking la almllar to that bf the hand 
operation. The device conalfta of a act 
of rubber-covered plates whltfh are made 
to prea the toata by meana of suitable 
mechanism driven by , a amaB electric 
motor. The current required to drive 
the machine is leas than half an ampere 

Award of the Edison MedaL-The 

Edison Gold Medal, which Is awarded 
annually to reaidents of the United States 
and Canada “for meritorious achievement 
In electrlaal science, electrical engineer- 
ing, or electrical arts,’’ haa baen granted 
this year to Frank Julian Sprague, the 
well-known inventor of the multiple-unit 
control system In eleotrlcal transporta- 
tion. The medal wu awarded at the 
annual meeting of the American Insti- 
tute of Electrical Engineers. Tbla la the 
second medal given by the Institute. The 
first one was presented last year to Prof. 
Ellhu Thomson. 

PsaUeting. Tungsten Street Lan«s. 

The City Lighting Company of Lawrence- 
vHle, III, has recently experienced trou- 
ble with Its series-connected tungsten 
street lamps, owing to the breaking of 
filaments on windy days. To overcome 
this difficulty, the company Is now sup- 
plying the lamps during the daytime 
with enough current to heat the filaments 
just under a red heat, eo that they will 
be less brittle. This method of render 
ing the filaments ductile Is employed 
only on windy days. The same system 
ie in use on railroad lighting systems, 
where the lamps must necessarily be sub 
Jected to a great deal of Jarring. In the 
case of the Lawrencevllle street lampe, 
it Wat decided to employ this method 
of protecting the filaments, -largely for 
the reason that In cate of the failure of 
a single lamp all the rest of the series 
would be put out of commission, which 
condition would not be discovered until 
night-time, when the lighting current was 
turned on. 

Basten-WWflagton Tdephone Condait. 

-In order to avoid the repetition of 
such B dlssster as occurrsd to the tele 
phone and telegraph lines about Washing- 
ton at the time of President Taft’s Inaug- 
uration, an underground cable route has 
been under construction, which when 
completed will connect Washington with 
Boston. About half of the Une running 
from Boston to New York Is completed. 
The section between New York and Phlla- 
delpbla has been in service for some 
time, and that between Washington and 
Wilmington was built last tall The 
rabies will contain 74 pairs of copper 
wires, and by phantomlng it will be pos- 
sible to carry on 99 telapbaoe conversa- 
tions and send 296 different telegraphic 
messages through them at the same time. 
On the section between Philadelphia and 
Washington there will he nearly 10,000 
Pnpln coito. The ditch for the cable has 
been dug largely by means of trench 
machines. At frequent Intervals man- 
holes ea-e provided, bnllt of 
slabs -with concrete covers. 


Electric venue Steaai Locomotives.- 
The chief electrical engineer Of the New 
Haven Railroad, In a recent ‘paper on; 
the electrical operation of that system,! 
speaking of the reduction of delays In 
the service duo to electrical operation 
stated that eighteen months after com- 
mercial service was Inauguratod, the 
electrical-failure report showed a rec- 
ord of over 16,700 miles per eatglnal 
failure Between NovembeT 2nd and I 
23rd, 1909, 66,000 electric locomotlvol 
miles were run (about equal to eleven 
round trips from New, Yor^ to San Fran- 
cisco) with a total of three minutes* <M- 
lay. Summing up. ke finds that In rs- 
spect of delays, the electric service ti 
183 per cent better than «ts«a < 


Artificial Daylight.— A recent number 
of the Electrical World contains a study 
of artificial daylight by Messrs. H. E. 
Ives and M. Luoklesh. They have en- 
deavored to produce a “daylight windqw" 
with tungsten lamps by subtrsoting tmo 
the light emitted by the tungsten fila- 
ment some of the excess yellow and red 
rays. This they have succeeded in doing 
by using glass screens of cobalt blue and 
signal grssn, together with a gelatltte 
film containing a eertftln amonnt of dye. 
To be sure, this resnited in redneing the 
light efficiency considerably. The con- 
sumption uras ten to twelve iratts per 
candle-power. Six OO-watt ffosted-tlp tung- 
sten lamps were used in a tin box 16x12 
x20 ' Inches. The bottom of the box con- 
stated of two glMses, ono eoatsd with 
thb gelatine film, and tbs other belpg 
rougb-surtsoed, s* as to net M a diflbMr. 
Ibis gave an inmntiMMtoB of about 80 
oandtes, and the of day- 
light was exceptionally gogd: My its gse 
colors could bo aabmofi Jg woll M to 
ifiayUgbt ■ , . 
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Ui die fi(t without pemuman. If 
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«w(&ig ui * Jut don't wait any 
Itinier, tend in die lot at once and 
rtMt aanired that your wnhes re- 
mrdittf die um (d your name wifl 
be respected. 

AO ycHi need do 

It liniply tend ut die namet of 
those whom you think the “Scienuhc 
Americah" will interest and we 
wflidolhetest. Of course the more 
names you send us the better nviO be 
die les^ obtained and the longer 
the period for which your personal 
subsaiptioa wid be extended. 

For each new suluaiption re- 
ceived from die list you said us 
we wiU extend y^ subscriptioa 
four months. Thus if we get 
three subscriptions from your kst 
we wil extend your subsoyition 
for a full year. 

Don't fail to put your name and 
address on each Ik you send us, 
to that we may be enabled to give 
proper credit. 

Mail all bsU to Circulation De- 
partment, Scientific American, 36l 
Broadway, New York City. 
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BwurtaWa Jonnay of a Toy Bkloon. 

—A correapondent of Cosmos deacrities 
the remarkable Journey performed by a 
paper balloon, such as ma/ be obtained 
from the toy. shops, which ha sent up, 
with a postal card attached, on Sunday, 
February 2(lth, at Tourootng (Nord). 
Two days later the card was returned 
from CornJmont (Vosges). 4J5 kilometers 
(268 miles) distant, with a note Indicat- 
ing that the Journey to the latter point 
had been accomplished in 2 hours and 
46 minutes; 1 e.. at the rate of about 
94 miles an hour A northwest gale 
waa blowing at the time 

A New Metaorologleal Service in 
AlHca.— The Belgian government Is en- 
deavoring to exploit on scientific princi- 
ples Its vast African colony, Belgian 
Congo. Prom the Bulletin A-ffricole du 
Congo Beige we learn that a thorough 
study of the climate of this territory Is 
to be undertaken, os an Indispensable 
preliminary to Its Industrial and agricul- 
tural development, The country has been 
divided Into sections two degrees square, 
In each of which at least one meteorologi- 
cal station will be established. The 
ri'svau will Include two or three stations 
of the first order, where all classes of 
meteorologl<!al observations will be made 
Such a station has been maintained at 
Banana, near the mouth of the Congo i 
River, for some fifteen years, but the 
greater part of the Congo territory is un- 
known, climatically. ^ 

The Climate of South Africa.— The ‘ 

Qua-'trrlg Jnurnol of the Royal Meteoro- j 
logical Society for January publishes an | 
Interesting description of the climate of J 
South Africa, from the pen of R. T A. < 
Innes, director of the Transvaal Observa- j 
tory. In spite of the large extent of j 
territory embraced within the Union, its ' 
climate is remarkably even, and Is In the 
fuiloet sense a temperate one The aver- 
age rainfall for the whole of the Union < 
is about 3.1 Inches, but the northwestern J 
part Is practically rainless. Abundance < 
of sunshine Is, on the whole, the most I 
striking characteristic feature of the | 
country. The climate may be briefly do- > 
scribed as genial, exhilarating, sunny and 
dusty, though Intense dust-storms are in- ] 
frequent. Snow Is not uncommon in 
Basutoland and parts of Cape (3olony. 
but la rare In the Transvaal The Orange ^ 
River and Transvaal provinces suffer , 
from destructive hailstorras. 

Intensive Climatography.— This term 
may bo applied to a claae of scientific 
literature that is popular In Europe but 
almost unknown on this side of the At- 
lantic Students at the Buropean uni- 
versities not Infrequently chooeo as the 
subject of their academic theses the 
climate of some particular town or other 
small geographic unit, and diacuss the 
whole available body of meteorological 
observations In an elaborate and well- 
nigh exhaustive manner Sometimes an 
even higher degree of specialization Is 
preferred, and the entire thesis is de- 
voted to the history and analysts of a 
single meteorological element at a single 
station. Such a work comes to us from 
the University of Basel, where Walter 
Strub has chosen as the subject of his 
doctorate dissertation the temperature 
observatlous made In that city from the 
year 1826 to the present time His work 
on this relatively narrow subject extends 
to 140 octavo pages It Is commended 
to the attention of students in our own 
universities who are casting about for 
virgin fields of Investigation. There are 
many places In the United States at 
I which meteorological observations have 
been made regularly for a long enough 
period to serve as the bails of a similar 
discussion; In some oases they extend 
back over a (*ontury or more. Yet Dr. 
FamlR’s work on the climate of Balti- 
more, published a few years ago by the 
Maryland Weather Service, is the unique 
example of the treatment of the meteor- 
ology -of an American city on a scale 
comparable to that of the numerous 
works pertaining to placai kbroad. Such 
dticuislons possess more than a theoreti- 
cal Interest; the establishment of the 
normal climatic sUtlstlcs of a particular 
(daoc is a matter that concerns the 
rannictpal engineer, the hygienist, the 
' arohltek, the electrician engaged In light 
and production, etc. 
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'J'lic pin jioir of llin journal m to rrtoiJ ai i iirnlclii 
anil III simple terms, Ike xc'orld's progress in setentific 
It iiou leiliie mill nicliistiial iii hie feme lit. It seeks to 
priseiit this information in a form so readable and 
readilii ii ndei stood, as to set forth and emphasise the 
inheieni chaim and fascination of seietiie 

The Demand for a Better Parcels Post 

N OW that till Rural I ret- DchviTy StrvK'c 
and tin Postal SaMiips Hanks, tlio two new 
loaturi's w'liii'li Iiavo la cii addtd to tin busi- 
ness of tin J’osl Odiec within the past few years, 
are so sueeessful and c'onvenunl, it is time uieasnres 
bi adoptid to iniproM tin ixisliiip Iiiinlid jiarcels 
jiost ’I'liis can best be done by loweniij; tin rnt< s 
and exteiidinf{ tin wiij^lil liiiiit. in ordu that they 
iiiai eonfonn, in some iin nsiin , to the jiresent world's 
Postal I moil standards 

At a eonteriinn of tin Postal Progress la ague 
ill tins eit,\ on May ‘JHli last it was jirojiosed and 
rieoinnnndtd I hat tin jioslal rati for pan i Is bi re- 
dueid from sivtien einis to eight ei ids a pound, and 
that the limit oi weight for a singh ])nrei 1 In in- 
creastd from four to elcM'li ))Ounds. that all mail 
niattir In insured, and that a still lower <•••*« b 
eslahlislnd for tlu carriage of jiarccls on the Rural 
Si nice Routes. 

Tin St ^ealure^, it was stated, were included in a 
bill known as the Sulrier bill, iiilrodined at Hu- 
present sissioii of Congress by tin Hon. William 
Siilzcr of New York, which has In i ii referred to 
the House Committee on the Post Olliei and Post 
Ronds This committee has appoint* d .iiiiit 1 ftli 
next, at V\'ashiiigton, I) C . as a day for a public 
hearing on tin suhjeet. Kiery one interested should 
addn ss a litter to tlu ehainiinn of that I'oiimiiltee, 
Win 11 it IS understood that one of our largest 
exjiriss eoinpanits is enrr_\ ing jiareels ])ost })aek- 
agts from Great Hntain and dilivtrmg them to aiiv 
pari ot the L'mted States at the rnli of about two 
and one Indf eeiils a jxiund. it will be safe to ns- 
suiiie tliat the rate of i ight emits a ])ound ns sug- 
gest! d in tin Siilzer bill, is a eonservatixe one. 

The benefits of an exliiidid jiareels jiost can 
hardly In iiieastin d in Words. It will enable tile 
jirodiK'ir to triidi directly with the consumer on an 
e(|nitabl( basis, since inereliniidise is traiisportid 
and distribnlid e\ ervwlu re. regardless of the dis- 
tance. at one. single uniform rate. We bidieve the 
tinn IS close at liand wlien favorable action by Con- 
gn ss can be i X])i cted 

Scientific Management on Sea and Sliore . 

I X an age w'lien dissatisfaction with many of the 
Governnn iil di partments is all too rife, it is re- 
freshing to iialize that then are certain of them 
to which the nation can turn with genuine satisfac- 
tion. Prominent among the latter is the Gnrbtd 
States na\y. wllieti, as represented by the noble 
fleet of xissels now in eominission, is regardid with 
confidence and pride by the people of this country. 

We doubt if tlie navy has eier received a com- 
pliment which gave greater satisfaction, from thi- 
Secretary down to tile youngest cBiistcd roan, thasi 
that bestowed by the scientific maiiagemenl experts 
who have recently been cruising willi tlu fleet for 
till' tmrpose of determinimr how far it could he bet- 
tered by the application of the principles for wliieh 
they stand. 

Referring to this matter in his recent s|)eeeh hi - 
(Are the Economic Club of the City of New York, 


Secretary of the Navy G. v. L. Meyer called at- 
tention to what has been accomplished on the bat- 
tleship through practice of scientific iiianagemeiit, 
which, although not known by this name, lias been 
followed in the fleet for many years, and has 
brought about a wonderful increase in efficiency, 
particularly in the matter of gunnery. The experts 
on scientific management, during their cruise with 
tile fleet, witnessed the whole of the ojicratlons in- 
volved in carrying out a “battle practice,'' and on 
their return tliey rejiorted to the Secretary that the 
battleship was the finest exhibition of scientific 
nianagi nient they had ever seen. The methods by 
which the present conditions liave been brought 
about are exactly those whieli form the fundniiieiilil 
principles of scientific shoji managciiient. Tliis in- 
volves a systeinalie study of the men and their 
<)unlifientions, and the recognition of the necessity 
of placing men, after a careful test, in positions m 
which they can do their best work. Team work 
has been encouraged, and wdiere, in the industrial 
world. It IS a question of the saving of hours, in 
the navy the saving of minutes, and even seconds, 
lias not been overlooked in the effort to secure the 
grintist number of hits per gun per minute. 

From the sea the Secretary then turned Ins at- 
tention to Uie shore, and he deplored the fni-t that 
although in the effort to corieentr.ate navy yard work 
lie liad reeoiiiinended the abolition of certain scat- 
tered and practically useless navy yards, tfiereby 
saving an annual maintenance ex|wn>«* of $1,600,- 
000, not a singh- navy yard liad ns yet been 
abolished by Congress. 

The naiy yards are a constant and iinnccessary 
drain upon the resources of tin navy. Certain first 
class and strnlegically well located yards, such as 
those at New York, Hoston, Philadelphia and Nor- 
folk, are, of course, a necessitv , hut the number of 
yards on the Atlantic coast and the Gulf ot Mexico 
IS exeessiv'e and ill many casi s tliev are not well 
phu 1 d This condition of tilings lias b • n brought 
about in some vards by the desire on the ))art of 
Congressmen to have navy yards located in their 
.Stalls, while otIiiT yards, which wire established 
in colonial dav s, have been built up unnecessarily, 
the individual member being ambitious to see the 
van! in Ins State at least equal in imjiortaiiec to 
tbosi in otlii r States, and failing to take into eon- 
sidernlion its value from a military and iTommiie 
point of view As a result, we have on the .\th.nlie 
Const nine navy yards, on wliieli in some inslanees 
moiu V has been expended lav ishly This would no' 
have happened if the strategic and eeoiioinie point 
of V lew oiilv had been considered. 

Surelv the reasons advaiieed for getting rid of 
till SI ohsolite slalions. with their "needless drain 
upon the (lovernment's fiiinnenil resources." are 
sufficiently cogent to satisfy nnj iiamher ol Con- 
griss who has the national interests sineirily at 
III art. New Orleans, we are told, is badly located 
Its position, 100 miles up the rivtr, is siieli that in 
time of war, or tlinatened war, no largi- vessels 
should he sent there iw account of the danger of 
the jmsses hemg blocked. Florida now lias two 
navy yards, and by the abolishment of Pensacola 
there would still be li ft one yard. Key West, in an 
advantageous jKisitivw. isontli Carolina has two 
yards. Port Royal and Charleston. The yard at 
Port Royal is absolutely useless. It has a dock, 
built at a eosl of about $5<t0,000, which cannot be 
appniaehcd by a battleship. Sacketts Harbor is lo- 
cated on Lake Ontario. New London is tMthiag 
more than a coaling statww back of the New York, 
New Haven and Hartford Railroad bridge. San 
.Jwan and CwAebra are unnecessary and umiacd ; 
while Cavite, at Manila, lias cost tlie Governsnent 
since 1896 eleven uiillions of dollars. 

Edratisn and SnoceM 

W HILE the value of a higher education ia 
in our day fairly generally appreciated, 
there are not wanting voices that ask: 
"What gain does this education bring to the indi- 
vidual.^ Is it not true ttiat we see men of little or 
no schooling winning in the race, over otbers who 
have had every opportwiity that instliwtiaas of 
learning can ol^? Nay, nxire, are tiiere awt a w n 
berk-ss instances of men to whom their very ednea- 
tioR has b<*en a stumbling block, whont it has node 
blind to opportunities recognised and seised upon 
by their more alert brothers of less schooling, and 
perhnjis more common sense? Do we not see edu- 
cated men following after dreams and visions, while 
therr more prartieal, though less erudite fellows 
are gathering a material harvest?” In brief: "U 
education on the whole conducive of success?” 


If b/ education were meant an ideal education 
we should hardly hesitate to answer with an ,,, 1 - 
phatic “Yes." In so far, however, ss actual edue,, 
tion departs from the ideal, there will, of cours, 
be instances in which it fails to lead to the higliist 
degree of success that might have been attainid 
with a given raw material under prescribed cireum- 
stances. This accounts, at least in part, for tin 
more thoughtful of tlie doubts and criticisms to 
wliieli we imvc referred. Not so for others. Tin 
fallacy of these is the narrow, distorted and faki 
point of view from which they are framed. It inn\ 
be true, and indeed it must be true, that, counting 
only the material advantages accruing to the indi- 
vidual, education in isolated cases will bring loss 
rather (liari gain. But do these material advantagi 
to tile individual alone measure his "success”? 

To cost a sound judgment on this question, vc 
must put away the iiersonal point of view, wlictin r 
centered about our own self, or about some other 
specific individual, in whom perhaps we are per- 
sonally interested. We must endeavor to sec thinji, 
in their true perspective, with a wider outlook, 
from the point of view of the community, of the iia 
tion, of mankind. 

To tlie educator, whose function it is to assist in 
molding the raw material of his generation, and 
who, from the nature of his aelivltj^ is brought In 
view classes of individuals collectively, this point 
of view must be perfectly familiar. Is it not iiii 
obvious sign of some imperfection in the niethoil-. 
or m.iterials with vvlneli lie 1ms worked, if tins or 
that individual of Jus charge in later years aecuiiiii 
Intes persona) jirofits at the expense of his fellows 
without due tonipnisation? Yet, so long ns he keeps 
within ilir law and accepted custom, he may do tins 
and be reckoned by many a "'iicccss," b •enuse tlu i 
laki- only a personal survey of the siUmtioii ami 
lost sight of the interests of the comiminity. 

M'hile ffagrant breaches of the principles implied 
above are rt cognised bj all as criminal, it is fur 
from being generally understood that iviry "sui- 
eess,” uliieli is success only from a juTsoiiul stand- 
point, is in fact a faihiri. The trntli of this is 
perhaps more easily sieii by referring to exeep- 
lionnl easts, in wliieli the values involved an so 
great as to be patent to all. \l’e rend m 'I'vnd.iH's 
biography of Furuduy : "This son of a blaeksiiiiMi 
linil to ili-eiile between a fortune of tldriO.OOO on 
the one side, and Ins unenclowired seirnec on tin 
otiiir Hi eliose tin latter, and dii'd a poor man” 
M'as l-'aradav, tiierefiire, a failure, or would lii not 
rnllier Inivi been a sad failure indeed, liuil lie 
am.issid s(V' .tl times tin sum mentioned, in an 
oeeupatioii tlnit bad jirt vented bis giving to tin 
world tliosi elassieal nsenrelies wliieli form the vii-v 
fuuiulatioii of niuili'ni electrical theory and ])rai' 
tiei ^ I'or son ly, in proportion ms a man finds a 
sjiliiTe ol action in which his servicts to mi oknid 
ajiproaeli most ni-arly the utmost of whiili Ins nat- 
ural iiidowments and ins development render Iiini 
eapalile, in ho far has he aelueved success. 

Hut. some may suy, barring exceptional cases, is 
not the world’s estimate of the valm- of a man a 
very fair approximation to the truth? Is not. 10 
general, the price of a man’s »c-rviees very nearl.v 
equal to tlieir value? If so, then his success, as de 
fined above, will bi- greatest when he is earning a 
maximum — so that we come back to a very ordinarv 
coiieeptuMi of “MK'cess.” 

To this the reply sceins *0 be, that the world's 
estimate of a man’s services is tiMieed, broad! \' 
nfK-aking. a fair approximation to the trtrtii, in most 
cafK-t., but we are not liere concerned with the ens< 
that reprcseaits the mle — there seems to be a fairlv 
general agreemcMt that as a rule, a bi|[bcr education 
ia an aid toward success; the caacs which are of 
Intt.j^t'at m our present discussion arc the excep- 
tional cases, in which niqiarently the result of edu 
eahon has been to liandtcap the individual. Is not 
the explanation of at least some of these cases to b • 
fiMuid in the disparity between the value of services 
rendered and their market price? It must be rc- 
MciHberivd that market price depends upon huniiiii 
judgment, which is faU-iibie, while absolute value is 
fixed by natural Uw, Havre not some men been 
eaunted failures, oxrtMg to £ahM perspective, who 
shonU be reckoned among successes? And perhaps 
coBversely, d* nrc not ofttm Imatily pronounce a man 
a stweess because of kis occnmidatrd profits, with- 
out counting the cost to the community? 

And what is our conclusion in fine? Education, 
in HO far as it approaches the ideal, is unquestion- 
ably conducive of the highest success, if only wi- 
have the right idea of what constitutes success: 
I'oar success is measured, not hg what the xeorld 
gives to gou, but bg u>hat gou give to the world. 
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' INiMtafS r 

|';N mr lilt iMUe w« pnbllahed «n 
Dlanitbaoh in 
irilWti th« dlMiten tbat Iwd beHllen 
tb« n«« Zeppalio, tbe ‘‘Parteval II.,” 
apd Um "Momins Poat” alrablpi, wero 
crttlcallr oonunanitad upon. We pub- | 
llih berewlth two IHuatratlons which 
help to t)«air out the oontentlpna made j 
In that article — that the atrahlp le In- 
herently aafe, but that the method* of 
dooUas It, depending, as they do, 
upon the concentrated action of many 
men, are bopeleasly crude. 

The '‘Morning Poet” airship, which 
wai built by the Lebaudye, has had 
the usual trials and tribulations. At 
tbe very end of Its One journey from Molsaons to 
Parnborough, In 1910, the ressel was wrecked In 
docking. An Iron girder projecting from the roof of 
the shed ripped up tbe envelope. When the repairs 
were completed, which took several months, an ascent 
was made with Louis Capazza in charge. After 
maneuvering at a considerable height. It was decided 
to descend. Near the ground the engines were 

stopped. Three times the soldiers below tried to grasp 
tbe tow ropes and to pull the craft down. The great 
ship drifted past them, the guide rope trailing across 
trees and sheds, with the result that the vessel was 
swung around broadside to the wind, all but un- 
manageable. The 200 horse-power engines were 

started up again, but not until it was too late. The 
ship crashed Into some flr trees, the envelope was 
pierced, and the craft dropped, a mere Mass of wreck- 
age, in front of a cottage. Fortunately, no one was In- 
jured. If any airship mishap ever Indicated the neces- 
sity of a more elAclent means of bringing a huge 
aerial vessel to anchor, surely this disaster indi- 
cates It. 

Time and time again the aciCNT'ivic Auksican has 
pointed out that an airship should be moored Uo an 
anchoring tower, around which It can swing with the 
wind, as unhampered as a weather vane, and from 
which It can drift away when starting. The ac- 
companying picture of the wrecked “Deutschland" Is 
an argument In favor of that plan To prevent the 
wind from forcing the airship against one of tho walla 
of the shed while it is partly within the shod, a wind 
break was erected, which appears In our Illustration 
as a watl-Ilke projection from the entrance. It was 



Front view of Morane monoplane fitted with a Gnome motor. 



1 the Orst four aviators made ez- 
oollent starts and got away without 
difficulty. The fourth, M Pierre 
VodrliiHS. In his Morane monoplane, 
111 which he has of late made many 
remarkable flights, was obliged to 
descend before teaching the end of 
the field, and Uls machine was badly 
damaged. The next of the twenty 
entrants to start was M Kmile Train, 
one of the newer French con- 
structors. who has met with con- 
sldorahle success of laic- and re- 
ceived an order for 11) machines from 
■* tho government With Ills passenger, 
M Bonnier, beside him, Train rose 
readily and started down the field 
.lust then, seeing that the crowd 
was encroaching, some curalssiers galloped across the 
aerodrome In order to drive the people Iwku At the 
same moment Train's motor failed him and his ma- 
chine began to descend Fearing lest he should fall 
upon the soldiers, he swerved to the left and landed 
directly In front of the ministerial party, who were 
unable to get out of the way Premb'r Moiils was 
knocked flat by his son and thus was saved from 
serious Injury, but the monoplane struck tbe Min- 
ister of War squarely, the pi jpeller severing one arm 
as though cut by a surgeon's l.nifc His head was 
crushed, and he was killed Instantly. 

It was at first feared that the Premier's Injuries 
might prove fatal also, but fortunately this was not 
so. The race was postponed until the next day. when 
Vedrines started again on a new Morane monoplane 
and made a very fajt and sucsessfiil flight to An- 
gouleme, 279 railes away, lu 3 hours and 43 minutes, 
at an average speed of 75 inlles an hour, 

Of the four aviators who started Sunday, M 
Roland Oarros was the only one who reached An- 
goiileme the same day. He made the flight In 5 hours 
and 1 minute, requiring an hour and 18 minutes 
longer with his Bl^rlot than Vedrines required with 
his Morane M. Levasseiir lost his way In a fog and 
landed near Cosne, 100 miles from Paris Beaumont 
(the pseudonym taken by Naval Lieut Coniieau) de- 
scended at Azay-siir-Imbre (!)l) miles), and In at- 
tempting to resume bis flight, he damaged the left 
wing of his UlOrlot by hitting a tree, M Olbort 
reached Ponllevo\ some 110 miles fiom Paris, on the 
first day On Monday he continued hla flight with 
bis Bl^rlot, reaching Angouleme at 10 54 A M In 


this wind break that proved the "Doutachland's" undo- 
ing. A heavy gust of wind caught her and pounded 
her down on the sharp edge of the wooden wall. As a 
result, tho back of the vessel was broken. It la re- 
ported that two hundred men were unable to hold tho 
craft down. 

The PerifinMadrid Aeroplane Race 

T HB first of the series of big cross-country aero- 
plane fllghte scheduled forHhls summer — the race 
from Parts to Madrid— was wtartod from the aero- 
drome of Issy-les-Moullneaux early In the morning of 
Sunday, May 2Ist. A vasL crowd of 200,000 people 
surrounded the aerodrome, and was -kept back from 
the lines wrlth dlBlculty by the soldiers In order 
that they might see the etart from a (wslUon of ad- 
vantage the French Premier, M. Moms, and the Min- 
ister of War. M Berteaux, with their friends, took a 
position Inside the lines about half way down the 
field. In a fresh breeee of 17 or 18 miles an hour, 


doing this, bo lost his way ami Untied at Brezay, 
near (he Island of Bouchard Af(er Inquiring his 
way he resumed his flight ami landed safely at 
Angouleme HU time for tho flight U given as 8 
hours and 55 minutes On at count of hU accident on 
Sunday, M Train withdrew from the race Ved- 
rlncs tried again, however, as mentioned above, and 
bis partner, M Frey, in another Morane monoplane, 
followed him at 2 Of! P M He only sucreeded In 
reaching Etampes, some 25 miles from Paris, where 
Ills machine was caught In a squall and plunged to 
the ground, luckily without Injury to the aviator 
The second stage of the ParU-Madrld race, namely 
fiom Angouleme to San Sebastian via Bordeaux and 
Biarritz, was flown on Tuesday, Mav 2.3rd, sueeess- 
fully by Vedrines, Oarros, and Olbert Vedrines was 
the first to arrive, although he was the last to leave 
Angouleme, at 7.10 A. M. He coveied the 190 miles 
Vedrines, thwwiniMr of the Paris-Madrid w ithout a stop In 3 hours and 49 minutes, arriving 

race at W milM an hour. (Oonttnusi on p i«e tie.) 




Wkwiisdfruwof thuBrttMidMfflbld "llonring Pert.” Wrmsk of the ZappeUn airrtilp “Deutschland IL” 

WBBCKBD ABtSlIIPS AKO T8K WlNNOfe MONOPLANB IN THE PARIB-MADRID RACE 



Two target* being towed by the battleahip “Sonth Carolina.” 


I T IS fitting that In thoao days target practlre ahoulil efficient and rtemoralked were the Bpanisb gunnera get" eondltlona were everything that could be aaked, 

be attracting more attention in the United Siutee that they forgot to change the alghia on their guna Including, aa they did, a clear atmoiphere, abort range. 

Navy than any other feature <'onnected with the aa our ahipe closed in to abort range; and conse- ample time, and an enemy that was too much rattled 

active operations of the fleet In coinnilsslon For quently their shells flew high, passing over the Amer* to hit back. 

every school boy knows that It was to the ptofl- lean vessels But what was the result? Out of the total number 

olency of the American gunnera that o,ir ahlps In Instead of dlsitersing radially as they cleared the of projectiles (If we remember rightly, about 9,000) 

the war of 1812 were indebted for many a victory harbor entrance, the Spaniards steamed in single fired at the Spanish ships at what to-day would bo 

The first opportunity afforded to AmeiUan officers column parallel with the coast, our ships following point-blank range, not more than 8^ per cent touched 

and crews to demonstrate their marksmanship with li' a rougbly-parallel column formation. Closing in the Spanish ships. 

modern rifled guns of great power was at the battle to short range, our ships proceeded to pour a storm In other words, out of every one hundred shells 

of Santiago. Moat of the fighting on that occasion of shell, big and little, into an enemy that was fired at this practically helpless quartette of fleeing 

was done at the very short ranges (for rifled steaming abreast of him and unable, because of the vessels, ninety-six and one-half missed them alto- 

guns) of 2,000 to 8,000 yards The day was clear lee shore, to do anything but take what was coming gether and embedded themselves In the wooded slopes 

and our gunners were not hampered by a storm Now It will be evident to the veriest tyro that as of the southern shores of Cuba 

of well-aimed projectiles from the enemy So In- far as the American gunners wer- concerned, the "tar- These are facts that have never been disputed, and 




The dark mosses are not powder smoke but red-hot gases which, beeanie of their color, appear dark in the ^hotograpii. At the Instant of disduurgo the fioss an wUto-kot 
The patch of white is gas from a gun dischargod a fraction of a saoond Intor than the other gilM. 

A SALVO OF FIVE IMNCH GUNS FROM THE “NORTH DAKOTA” 


Oupyrleli' 1911 by E. Muller. 




SCIENTIFIC AHEBICiN 


'jp^'^arwn 


iMwA, oniy l*»t W«ek, Mr. Meyer, the present Becro- 
tttry ot tlM Navy, at the annual dinner of the Eco- 
nomlo Club, New York city, gave 3^ per rent ae the 
olBoial estimate oF the shooting efficiency of our navy 
in 1898. 

It is ant our Intention to give here any history 
of the development of target practice, with the corre- 
sponding rise In efficiency of gunnery 
la the United States Navy. It is suffi- 
cient to say that In the intervening 
dosen years or so since the Santiago 
battle, our shooting has so far Im^ 
proved that, whereas at that time thu 
record stood at 3% per cent of hits 
at 8,000 yards, to-day It stands .it 
381/8 per rent of hits at 10,000 yards. 

This last record was obtained In tar- 
get practice carried out under what 
are known as “battle practice" con- 
ditions. 

In battle practice, an effort Is made 
to reproduce, as far as possible, the 
exact conditions which are liable to 
bo met with In time of war. During hoa- 
tllltles, when a hostile fleet Is sighted, 
neither Its distance, nor the speed at 
which It Is moving, nor Its exact 
course will be known. The American 
admiral may deem it advisable to 
force an Immediate engagement, and, 
following the time-honored principle 
of our naval commandera, that the 
best defense la a very vigorous offense 
effected at the earliest possible mo- 
ment. he will open the engagement at 
the longest possible range at which 
his big guns will be effective. At 
present this maximum range is from 
13,000 to 11,000 yards. 

Furthermore, it may woll happen 
that the enemy will be dlacovered In 
rather stormy weather, when a con- 
siderable sea Is runnlitg and the ahlps 
are rolling through an angle of many 
degrees. In this caae, to the disad- 
vantage of a fnr-dlatant target will 
he added that of an unsteady gun 
platform: and It can readily be un- 
derstood that under such conditions, 
only a gunner who had received care- 
ful training under similar conditions 
during times of peace, would have 
any chance whatever of damaging the 
enemy 

The very InteresMng set of views 
which we publish In this Issue Illus- 
trates the methods by which our offl 
cers and men arc trained to such a 
degree of efficiency that they can go 
out upon the high seas In search of 
th« enemy’s fleet, and just as soon 
as he Is sighted, even If he be seven 
or eight miles away aud the seas arc 
running high, be able In a very short 
time to deleimlnc hl,s distance, and 
pour In upon him a storm of heavy, 
arnior-plerclng. hlgh-exploilve, 12-lnch 
shells. 

The target consists of a steel pon- 
toon with pointed bow and stern, 
which Is ballasted until Its deck is 
awash. Mounted along the center lino 
of the pontoon is a series of tall, stout 
masts. BcroHB which are fastened linos 
of light wood scantling Over this 
framework Is drawn a large net, and 
upon the netting from top to bottom 
of the structure are placed three ver- 
llcal strips of canvas;' one at each 
end and ^ne at the center. The tar- 
get as thus’ formed la a parallelogram 
fld feet In width and extending 3n 
feet above the surface of the water 
It is towed through the water by a 
powerful tug, or a cruiser, »upon the 
after-deck of which la stationed an 
observation party, whose duty It Is 
to obeerve by the splash Just where 
the projectiles strike the water, that 
Is to say, whether they fall COO, 200 
or SO yards in front of the target, 
or whether they fall so many yards 
beyond, the potot at which the shell strikes being 
shown by a vast colitmn of spray which rises far 
Into the air. 

Battle practice Is now carried out preferably In 
rough weather; for It is assumed that it our gunners 
<*n hit tho target when the ship Is rolling or pitching 
in a seaway, they can oerialnly do so In calm water. 
The target, then, Is being towed at an nnknown speed, 


which may he anywhere from 4 to 12 knots. Th'’ 
ships that are to engage In tho firing steam on a 
course approximately parallel to that of the target, 
at a distance which Is not known to the ship, anl 
which may be anywhere from 9,000 to 1.3.000 yards 
The distance or range U first approximately detm- 
mln'ed by a mechanical range-finder, in which tho 



The man at this 7-iiich gun is in communication with the central station by means 
of voice*tubes throogii which he Is given the range. 



Lowering the net on a target after it has been riddled by eheils. 


'-.f- 


Observstion party on quarter deck of towing ship plotting oi 
the fall of the shots at target. 


BATTLESHIP PBACTICE IN THE UNITED STATES NAVY 

angles sighted at the two ends of a base line of 
known length are used to calculale the diatance. Tho 
base line may be a horlsontal line of 500 feet, which 
Is the length of the ship, or it may be a vertical 
line of 100 feet or so afforded by the mast. 

The modern basket nr lattice-work mast, which 
forms such a distinguishing feature of American 
battleships, plays a most essential part in target 


practice. On top of this maet is what Is known as 
the fire-control platform. On tho platform an- cer- 
tain officers provided with powerful telescopes or field 
glasses, whose work It Is to observe from their lofty 
point of vantagu, whero the projectiles fall. This 
they can do by observing the splash. After tho column 
of spray has subsided. It leaves a whitish patch on the 
ocean, and tho officer, through hla 
glasses and by virtue of his long piac 
tlce, can tell with remarkable acen- 
racy how far this patch of water lies 
In front of or beyond the target. 

After the mechanical range-finder 
has given tho range us, aav 10,001) 
yards, a single gun U elevated to the 
proper degree tor that range, and a 
trial shot Is fired If the splash falls 
200 yards short of the taiget, llic 
guns are elevated bv the right anionni 
to make the next shot a hit If the 
shot Is 100 yards heyoiid the taigel, 
the elevation is reduici) I'onespontl- 
Ingly 

The observing officers on the plat- 
form, however, are i;;o feet abote the 
sea, whereas the 12-inih guns In the 
turrets are 90 or 100 feet below the 
platform, and some of them fully .300 
feet away on the quart ci -deck It Is 
necessary that means be provided for 
Instantly communicating to the tur- 
rets the results of the fire-control 
observations This Is done in the 
following way On the luslde of the 
brea-dwork ot the platform is a set 
of voice-tubes, telephones and other 
means of communication, which lead 
down to a "(pntral station" which Is 
heavily protected with armor This 
station Is connected by telephones aud 
voice-lubes with every gun position 
throughout tho ship, and from the 
central station the various gunners 
throughout the ship receive the cor- 
rect range for the time being 
It will be undei stood that the fire- 
control officers are very busily en- 
gaged as the ship sleami. past tin* 
target It may be that, as In the case 
of the ''Michigan," when tluse pic- 
tures were taken, the vessel Is ste,\m- 
Ing 17 knots an hour, while the target 
may be steaming 4 to It) knots on 
a parallel but opposite course (lou- 
gpquently, the range will be continu- 
ally and rapidly changing, and the 
fall of the shots must he <arefiil'y 
watched, and the ueiessary changis 
In elevation sent to the gunners w'lli 
the least possible delay 
The raeoll of.tho 12-lnelt guns eatises 
the ship to heel, a ten gun salvo on 
the "North Dakota” heeling the ship 
5 degrees. The ship is steadied by 
firing the next salvo as the ship rolls 
toward the target If ii series of 
salvos was fired on tin' mil awayfiom 
tho target, It would he possible to 
throw the ship on her beam ends bv 
the cumulative effeit of the recoil 
It Is probable that no other nation 
Is carrying on tat get prai tire at such 
extreme ranges as the United States 
It Is known that the Diltish Navy 
rarely does any shooting bevnnd tin' 
7.500-yard range, this being the e\- 
trenie range at which good shooting 
can bo done in the haxy alniospheie 
of the North Bua, and It Is tor the 
North Sea battle that flreat Drilain 
Is holding herself prei)ared The 
SciRNTirtr Amikk w Is often asked to 
compare target practhe lesults lu our 
navy with those of the foreign fleets 
This, because of the dlffercnee In th ■ 
ranges and In the weather eondlltnns. 
It Is difficult to do; hut, in viev e' 
the fact that our battle pra<-tice Is 
done In rough wea'hei, and at rang* i 
of from 9,000 to in.ooo voids, and that 
under these adverse conditions so high 
a percentage of hits l« ahtalned. It is 
safe to say that the United States gunners stand at 
least abreast of those of any other navy 
In estimating the Importance ot tho new standard of 
efflcleney In long-range gunnery, we must remember 
that our new tiO-callher 12-lneh gun will penetrate the 
armor of roost battleships, oven at great distances; 
and the new 14-lnch gun will penetrate any armor at 
any raufie at which the hulls ot the ships are visible. 



The New Ship Canal and hocks of 

Construction of the Longest IjocIc in Eidstaace tp Accowitii^ldb^ ' 


tensive engineering work now under w»7 by tho 
Federal Government is the new ship canal at the falls 
of the St Mary’s River. This waterway of tbe North, 
foniiertlng Lake Superior with the lower lakes, al- 
ready floats In its two canah with three looks tbe 
greatest commerce of any Inland waterr of the globe. 
In 1910 tbe tonnage amounted to 62,363,918, which 
was two and one-half times greater than that tiuelng 
tbe Suez Canal, and seven times greater than that of 
the Kiel Canal. It exceeds tbe commerce borne by all 
the ships, British and foreign, entering the porta of 
Groat Britain in an entire year. Tbe lake merchant 
marine In tonnage and value la more than one-half of 
the entire shipping under American registry, and ex- 
ceeds the whole marine of every foreign nation, ex- 
cepting England and Germany. 

The commerce of the Great Lakes, which now 
reaches 90,000,000 tons annually, is about onewlxth of 
the entire freight movement of the United States. It 
consists of iron ore, coal, grain, flour, lumber, stone and 
general merchandise, to the value of one billion dol- 
lars Water transportation of this enormous tonnage 
effects a saving to tbe American people of 1960,000,- 
000 yearly, or more than one million dollars every day 
during the season of navi- 
gation. Nearly seventy _ __ ig . 

per cent of this commerce 
flows through tho Bt. 

Mary’s River, the dredged # 

channels of which are 84 
miles In length, from 300 
to 1 ,000 feet In width, and ^ 

afford a minimum depth as 

of 21 feet. Tho flOO-foot If 

ore carriers load on this ff 

draft about 13,000 tons or 
486,000 bushels of wheat. 

These bulk cargo ships, as 

which are the largest of 
their class In the world. 

have a molded depth of ” 

32 feet, and when fully 
loaded to their maximum 

draft of 25 feet, carry 20,- rr, 

000 tons. For every Inch . 

of Increased draft over 21 
feet, about 160 tons can 
be stowed in their capaci- 
ous holds, and they steam 
through the open lakes at 

a speed of ten to twelve tha United suii 

miles an hour. By me- 
chanical means they load 

at the mammoth ore or NEW 1,860-FOOT 1 

coal docits In two to three 

hours, and discharge their cargoes In from four to 
six hours Within five years the rock cuU of tho 8t. 


By J«mes Cooke Mills 

world, replaced the State looka, and coat, InoludlORtM ■ BdgtaSftli' 

canal enlargement, |4.766.«W), Thin work wM tm- star nhofb «• gkttti ^ ^ Foe )«ak, «lw axea- 
pleted in 1889, •hi hu proved the gnnt«t ewfidinto Tgtton extondod W6rt»Ur 4«aal, 

motor In wvtorway tranaportatton. The look to', jWO W8« extoadod #0' thd 

feet in length, 100 feet In width, and afford* a ddpth of oiitl** lonf. A Jtfim, nort* W*, «»• 

19H feet at extreme low water leveL ItwlllpaMlnoM ^rete akmg the norai edl^ ,IIW 

lockage, reaulrlng lesa than 30 mlnutea, fosr Tosaela, Iftt fpr * depth of M Of lew 

two abreast, of length 880 feet, beam of 46, nnd car- Htel, and tapertaf ffOpn the potpt, W ilopk 
rytaf in the ociragate 90,000 tone. The cost per jntw to Increase the wldlh ef tlm 'feet 

freight ton has thus besn rsdnoed from 18.67 mill* In ht the bridge to 870 feeh Thi* 1*# thd gOihlV hOfdge 

1889 to 8.68 mlUt In. 1900. During thl* ported the m» Wd the new ttenmlU* dh>0 kt th« '003$ $t m 

wooden iteam barge gave way to the modem steel oanal, tn*te*d of w tha Old porth fllot, «*w 

■hip, and the freight charges per mtle-ton droppod pHsm wn* then cleaned oi^t, ;W^ ▼** t^Wijtd ^dhe 

from 2.8 mills to 0.78 of a aOlL old north ider ww Ulwd ipnt. lAd thf dcfwdaom fe- 

in 1909 the frel^ti to and from XAhe Snporlor moved, DredgliMl o«t the old idiahiml to h hoKhrm 

averaged: On coal, 31 oentt per Mt ton; Iron ore, 69 depth Of 96 feet oOfOptHtOd the enlpTheOMBt Fhe 

oenu; grain, 8 cent* a btudiel; salt, 16 ewts a 1m^ SMMl hi now 600 test wtdie nt Iho impof OhtiWims, •?« 

ral; lumber, 99.40 per thousand feet board messars, ’ feet *A the bastn, 108 feet at the locfc shte#, «hd .1,000 


and general merchandise, 98 per ton. ThMM ratee, 
which for an average haul of 809 mtlea are tigr below 


(eet Wide at tho lower entranee. 

Ag tmoortaiit as this impiNiT«iiM»t ti to the 1 


mm 


■ will afford a depth of 26 feat at low people. 


any railroad oompetlUen, are determined by the law ohmptns, the greatest projeet is the new cawtl irtm 

of supply and demand, that 1 a the tannage offered la lU nmmwoth loeka. The chief advsmtafe of g gepSr- 

relatlon to the oommeree In et^t It le thus perfectly nto and tree waterway conatmoted into the nrtde Nee 

clear that the expenditure of 116,000,900 to the begin- la having at aH times a unUonn atad dspendabW *np- 

ning of the present projects, for the Improvement of ply of water to feed the now lOOkl. WbereSS, by Uk- 

lag the supply trem the 

^ atroag onmnte at the 
bridge, which endangers 
IamM , vessele paaslng threngh 

*'**om!S 

^ £ wr^l^g ef a 
***** aavigstlon would bo 

'■ siitjW ffiWWBIB?/ American side, whde with 

// I Independent canals, only 

S A jW L T ^ ^ k two locks would be useless 

// II^biwuS"!>f**?ch 

OfwIUrltHtoutdtepi theFMloskiiSOOrtMbylBOIMIbyWffwt; ladUMBrarloekiiowMBglNimiky 

i«[oT«rom«uti«i,«of««ibyiof»wby*iJf»»t. a wui woMuaedtto two sD4Mt iUia <Kii oanalt at the same ume is 

MnylagmoootoDfstoiuiiockist. very remote. 

Tbe new oanal will be 

DCK AT 8AULT S1& IIASll--WnA BE THE LON€»BT IN EXISTENCE 960 to 800 feet wide, and 

wilt have * mlnlmom 

Interlake navigation, has been returned n bundred depth of 26 feet at low-'wster level. Excavation of tbe 
fold in direct benefit and saving to the American prism through solid rook la progressing rapMly, sad 


B’rMAmsrAki$ti^um 


Unnu SrATta Lan09 


' Canal^^k 

Af / C H I «t A 


>rltH'<»t<l«epi theFMloskliSOOrtMbylBOIMIbyWffwt; lad Uu arar look i 
viiMutliil,«lore«tbyiarMtby*lJf««t. » wUI wegouwdtto two MVfMt lbl|a a 
Mnylog mow tool St OHS iockist. 


NEW 1.360-FOOT LOCK AT 8AULT 61E. MABlB-WnL BE THE LONCBCBT IN EXISTENCE 


stage of water, and tho new canal and locks, which On the CanaC 
are to be even longer than those of the Panama Oanal, constructed by 
will pass these huge freighters loaded to their full to 1895 la an li 

capacity, which is their highest economic efficiency. Is IHi mUes loai 

Tho present canals around the falls, one on each a lock 900 feet I 

side of tho International boundary, have a combined 20.3 feet at « 

capacity of about 76,000,000 tons In 240 days— tho about 8 (nobw 

average season of navigation. On the American side for this reason 

the canal was dug by tbe State of Michigan from ships now load ' 
1863 to 1866, and wag the first ship canal made within of vessela posSh 
the borders of the ITnited States. It was originally a 1900-10 was 84, 

little more than a mile In length, 64 feet wide on the cassl, and 67 

bottom and 100 feet on tho surface of the water, and former carried 

13 feet deep. At the lower end were two tandem locks tbourti 94 per o 

of masonry, 360 feet long, 70 feet wide, 11^ feet American shipa 

deep, and each bad a lift of 9 feet. The tint npdt 

In the early seventies tbe lake commerce had In- have been nadrt 


On the Canadian side «f the falls, tbe ship aansl 


tbe bunding of the d/ke tor the water-ppwer oanal has 
been completed to a poiiit oppoalte the powar ststton 


constructed by the Dominion Qovernment tnpn 1988 In tbe mpids. The gates to eonneet the. dyke With the 
to 1895 is an Important factor in lake oommsroe. It station will soon be sat up, and the neW power oanal 

Is IH mUos long, 160 feet wide, and 88 fest deep, with pot In oommisclon during tbe summer of 1911. The 

a lock 900 feet long, 60 feet wide, and haa a d^h ol filling of the new dump shove the brldfie With nto- 

20.3 feet at extrum low water IcveL It oftorda torlal exoavated from the old and the new oanal* has 

about 8 (nobw grsntor depth than the Foe lortt, and bean sp extensive as to shut off a iargs fidw o9 water 

for this rsason nearly ad tbe 609 and 6994oet era i^rottgb the Chaadle^DaBbar oanal, aiad It made fisoes- 

chips now load for this took. 09 the average number sary tbe new dyke, whloh agtonde well Into the middle 

of veaeela passing the tiuwe looks each day, whlrti in of the rapids. The extension of tbeee 4t^dhS•rl>m 
1900-10 was 84, 97 were looked throntfi the Ca ua dtaa works Into the rspids, Which are in (h® h^ulw of a 

canal, and 67 through th* Ameriean oanal. The 4am, has the effect of presetvlai tba normal Mfdl ^ 

former carried 48 per sent of the total tonnaga, al- the upper tahe tor the reqalremeato of (1» MtIffW 

tbourti 94 per cent of the aggrepate was trelghtod in to t|>e l^lp canala,;bat 9* a asteguai^ th* anwiitttt of 

American shipa < wntsr'wleh mgy tie drawn throuffh the phwer oknals 

The first undertaklof of tho prssnt pndoots, wbieli la rsgulatod by the fovemment, and ^ imad bp the 
have been under way sinoe 1997, and will not b* estt- finotuatlotts of the level of LSke ffdiNHmin, 


In the early seventies tbe lake commerce had In- have been under way sinoe 1997, and will not be estt- finotuatlottS of the level of LSke EdpetlMn, 
creased to such a volume that plana were drawn by pleted until about 1916. waa th* wtdsnlng and dasp*l4- Tho neF t>avla loeh, how under Oj^ttltiittOtlipa, Will 
tbe government for a new lock, the construction of ing of the oldWasal above the looks, which btVOlVSd b* 1*91^0 feet in length, 80 foot in Wldto^ SOd sikord 
which waa begun In 1876 and completed In 1881. It an expenditure of 98,090,000. This work WpS ipOm- le«t depth at oxtrette IpW WXler '!?ks 

was named In honor ;f General Godfrey V/eltzol, (J. pleted late In 1919, and the new dhgnnel north dt vssble leB|ith Of UOO fllwt vlli pass.tjd a 

S. A., who was in charge of the work. This lock of Bridge Island was used for the first, ttote on' the flP**^ Ofie two vowels, shoh 969, fOst loM, *dl| 79 la^ l>*9d», 

solid masonry Is st'*'' in uee, and is 516 feel long. 80 Ing of nsvigstlon this year. The neoewity of this Jwiafhaas which beOwf :h>ttg Will w 
feet wide, narrowing to 60 feet at the gates, and af- provement haa long beCB foH ky the veaeel itttolMOdS, Inland tfsas, laden '00 00$ Itois, a 

fordo a depth at present lake levels of 15 to 16 feet, aa oonslderabte delay and damage has bsen oooaSlpnsd Stnfl* isrso. 1W 

The canal was widened at this time to 160 feet, with by paaalng vsasols becoming jammed in the nSriOW VSdhtte 609 of ths lllppitt 'toifSt 

timber plere having a vertical face, and tbe depth In- channel of tbe swing hrtilie. Uphonnd VWfOllB «[1U 0$Tljr 0tf 

oreased to 16 feet. In 1881 the control of the canal take the north channel' wWto southboand. ‘0k,n0 the. I«w«st 

' passed to the United fitatw Government, and the tolls, keep to the old passage south tt tbe UdaOd. ' : 

whloh in twenty-six y«u« amonated to | 800 , 000 , were Tbd deostouetkm of ths nsw ehttmet vrssB «M(.ki;>' ' 
forever abolished. some m{K&ttode^ ffm sgwxiktti. b9i«g .)> 

The great Foe 'lOCfe, WhUA 0 the largest in 4e solid i«m, apd VW dmto.ld''-thO $0 


keep to the old passage south tt the UdsaA ' : ' tfm‘^ 'ffigsMiMts 

Thd deostouetkm of ths new ^ehstmst vrasR MM(.ki;>' ' 
some miK&ttode^ the ssMX«k«B. b9i«i 0 00:100 
solid I«m, and Vtti dmm. Id tho ^ m 
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eut, «ui not 
iwt much Uue It 
' ^ iam^',tn pMMinc ■hipi 
;Mik, iilliMi It 100 foot «lde, tta« 
ltd tb» firtt «ti0 to fo out mutt 
rfM«Mttotttt)r/or the mooring lines 
tqr tiio (oroe ol suction. As 
^etor In the operation of the 
tbe tw# look will gain more in 
iPkitt loaek in th« namtwr of vaseela 

oKpedlte the paaaage ot ships 

l4' ^ the bridge over the canal at the 

liijpgiw Ml ik0f ko Of tba batmile type, without a oen- 
tkr tud tdin afford an unobstructed channel of 
ptaetjlggnr HMtfOm width throughout. Bach leaf of 
thr ift MMlM ^111 be 130 feet long, allowing a clear 
fit 950 9eet. 

the IblHl Isdopendeot project, the work of deepen- 
ing gad ttMenlng the Middle Neebltb channel In Bt. 

River, bu progretted rapidly to completion, 
and tkd Mat aeotlon at 'Sauer's Bneampment will bo 
iBlldgtd OiH^ly in lOil. The improved channel Is 300 
feet iln width, and has 32 feet of water over the rock 
bt4 ht mean low stage level of Lake Hnron. The Ira- 
provUMMttt to tho channels of this great highway of 
cemiharee still goes on to the ultlmato deepening to 
3fi fast, Whleh wiu greatly ralleve the oongestlon of 
trsflo Of the two coMtsntly passing processions, both 
nt|hjt and dig, of the splendid merchant marine. 

Bin. Flenliiff 

By ibinie 1. Camwii. Harvard College Obeervatoty 


pleoev of routine work the observatory has carried 
through, and much of her time was spent on the proof 
at the numerous annals of the observatory. The 
value of her contribution to the progress of astron- 
omy has been reoMnlsed In various ways. In 1897 
the Harvard oorporttlon gave her the official ap- 
pointment of Curator of Astronomical Photographs, 
under which she had the responsibility of the care of 
the unlQue astronomical library containing over 200,- 
000 photographic plates. In 1006 she was made a 
foreign associate of the British Royal Astronomical 
Society, and. shortly after, Wellesley College be- 
stowed upon her an Honorary Fellowship in As- 
tronomy. A few months ago the Astronomical So- 
ciety of Mexico sent her a gold medal in honor of 
her discovery of now stars. 

Although the greater part of Mrs. Fleming’s life 
was spent in the routine of modern sclent Iflr work, 
yet the human element was never lost In the scien- 
tist. Her great love of flowers and of hor home, as 
well as her unusuad skill in the use of the needle, 
prove that s life given to science need not destroy 
the "eternal feminine.” Many a dainty bag, ex- 
quisitely flnlshed, or doll dressed In a complete 
Scotch Highland costume, went from her hands to 
friends far and near at the Christmas season. Be- 
cause she was so Intensely human, and brimming 
over with life, she won friends easily. No visitor to 
the observatory will ever forget the warmth of 
her greeting with Its pleasing Scotch accent, the 
cheer of her laugh, or the personsillty of her sym- 
pathetic nature. 


T IU) name of Mra. W. P. Fleming^ the Harvard 
imusrvrntofy will always be Intimately associated 
#ttb tbe surly history of the new astronomy. Born 
In l>uads«, Scotland, In 1867, abe came to this coun- 
try about thirty years ago, and soon drifted into 
wbAt wu deatlned to become her life work by en- 
gagMg upcm aome aatronoralMl computatlona. But 
tho tlm« was ripe for new and remarkable methods 
of Stellar InTsstlgatlons. The spectroscope had al- 
ready begun to answer the tong standing question 
of the ages as to what the etan are made of. The 
photogimptalo plate waa to constitute tbe next Im- 
portant aid In astronomical research. Bxpeiiraental 
celMtfal photography had already been undertaken 
at Harvard, but not to any extant until 1882, when 
Prof. Bdwsrd C. Pickering, tbe preeent director, 
cotunenced hts systematic patrol of tbe sky, which 
was Ifl'eatly sided In 1886 by the generosity of Mrs. 
Dntper In ostablisblng the Henry Draper Memorial. 
Ifl g short time photographs of the stars were being 
tdten every clear night by Prof. Pickering’s as- 
sistants, aoewrding to bis plans. After development 
these photographe were placed in Mrs. Fleming's 
handa. Her aptitude for the work was at once ap- 
parent, and her ability to think quickly and clearly, 
proved invaluable In tbe organisation and execution 
of this pioneer work. 

A large number of tbe Harvard photographs are 
taken with a prism placed before the object glaee of 
the telescope, eo that tbe light of each star Is spread 
out Into a band, traversed by lines, dark or bright. 
With rare keenness of vision, and alertness of mind, 
Mrs. Fleming soon grasped the interpretation of 
thtee linos of light. Her strong individuality end 
abeolute Xearlesincsi Ware of special use In tho 
Mtly days when tbe new methods were Ignored and 
often attacked by devoteea of time-honored customs, 
when new stare were openly aeonsed of being defects 
on the photographic Him, and variable etsrs discov 
ered photographically wore sometimes omitted from 
the wtalegues. Bat she never doubted herself. Day 
by. day, year by year, with magnifying eye-pi«oe In 
hand, |he examined the photogi'aphlo plates, mark- 
ing any object that appeared to be peculiar, snd su- 
perthtoaoing the eonfirmatlon of unusual objects, 
nhttl our hnowlsdge of the sidereal universe was 
grtiaMy Inomaed. Only two weeka ago, although 
ttDkar the aUdow of tho fatal lllneaa, she worked 
with oharactertatlo bravery on the proof of a volume 
of anaals entitled 'TeeaHar Specskra.” This vpl- 
wAte . fUI k<re Ihpa 0l toe objects of Interest found 
hy’'|Mir during ail tbeso' ytadi w^lle examining tho 
iUkfikrd phetograpka. They Include gnaoous nebulw 
ahipM. having brlShf hydrogon linos, sura of toe fifth 
imyywiim atara s^' Notm. 

Hdif ' laiffent pleow (id aatronomlogl work were tbe 
dr iShtpJogue of hlallitf Spoctra" and a “Pboto- 
The Draper, oato- 
“na M.851 atars, waa the flret' a^ 
liha bnaatltutlon of urge num- 
Heota, liearlly Ah of the three 
afato dba dUoOvered -iVere (onnd in 
' ‘ ipa df Jha pbotographa by naaaa 

_^j'Mairtffl ' ntaai, whre 

.{p, U 'Bm 'naUardAs ur«a ' 




A Gas Engine Sunreation 

‘To tho Editor of the Scihntific- Amkbican; 

With the object of increasing the power, or lowering 
the temperature, steam combined with the products 
of combustion has been experimented with In internal 
combustion engines. 

Would you allow me epsce to outline a cycle in 



View of piston and cylinder heed for proposed gas and 
steea motor. 

which a portion of the beat now wasted would be 
used to generate steam within the cylinder, producing 
an Impulse of equal or greater power than that 
resulting from the combustion of the fuel, with which 
It would be alternator I will refer to one as the steim, 
to the other as tbe gas Impulse. 

To attempt this I would propose to employ what 
might be compared to an inverted trunk piston, which 
would c(M»l8t of two parts, rigidly attached, but In- 
sulated one from the other. One part would consist of 
a comparatively narrow piston, the other would form 
a cup open toward the cylinder head; the cup to be 
made of aome alloy which, while a good conductor of 
heat, would withstand a high temperature; the 
central part of tho cylinder head to be depressed, so 
that at the end of the stroke It would occupy more 
or less space within the cup; the proportion with 
regard to depth which one would bear to the other 
depending on the aiie of the combustion space re- 
quired, which would be formed between them at the 
end of tbe stroke; the Imet and exhaust valves, the 
fuel and water spray noxzles to pass through the 
cylinder head. 

When starting, the engine would be operated by 
the gas Impulse atone until tbe cup had acquired a 
sufficiently high temperature, then, following the 
stroke which dtecharges the producte of combustion, 
bested water under preesure would enter the cylin- 
ders, the objeot being to sprsy the entire unpolished, 
and poeslMy corrugated, Inner enrface of the cup. 
and prodnoo saturated steam with extreme rapidity', 
toe water bntotoiig Into steam of as high a tempsrature 
as It is possitifo to work wMh. If some of the sprsy 
were loM Ohfi thah too rood, tho formation of steam 
might bo mokttffod. Bomo boat would taovlubly paas 


through the cylinder wslls. By Jacketing, a portion 
of this could be utilized to raise the temperature of 
the feed water to a point below 212 deg F ; It too 
hot It would form steam too readily. It must enter 
the cylinder as hot os possible, but as water. When 
all the water had been vaporized, the steam would 
superheat while expanding for the remainder of the 
stroke. 

The present four-cycle engine would become a six- 
cycle. tho two a four, the latter that type of large 
engine In which the air Is separately compressed. 
The valve-operating mechanism would be more com- 
plex, as while the exhaust valve might bo timed to 
suit both Impulses, the air and fuel for one impulse, 
and the water tor the other, would require to be 
separately timed. 

Possibly with separate compression the clearance 
between tho cup and cylinder head might bo less, the 
scavenging would then be more thormigh, and the 
steam would attain a pressure with greater ease In 
the more confined space; the air being admitted for 
a portion of the stroke before combustion took place. 
A dangerous temperature within tbe cylinder might 
be detected by observing the temperature of the oa- 
hauHi steam. All would enter the cylinder when tho 
temperature of tho cup was lowest 
The temperature of the exhaust steam, although 
superheated, would be much lower than that from tho 
gas Impulse; combined, they might be passed through 
a turbine. 

Given three equal quantities of fuel oil, let one be 
burned beneath a boiler, the second within the cylin- 
der of a gas engine — a Diesel engine, for Instance — 
while the third Is used In an alternating engine. If 
the type proved practicable, might It not be possible 
eventually to obtain power from the last, equal to the 
combined output of Ihe two former? Rteam gen- 
erated and expanded within the cylinder might be used 
st a much higher temperature, and consequently pres- 
sure, than Is now feasible, raoro than compensating 
for a slight loss which might bo expw'teil In the gas 
impulse. 

The proportion of water to fuel to produce steam of 
a given tom|)erature. whether tho alternations could 
be obtained with sufficient rapidity, the mass of the 
cup and other points, could alone be determined by 
experiment. Morou. 

Brentwood, Cal 

How to Handle a Zeppelin 

To tbe Editor of the Si ikmimi Amvkk am 
Reading this week of tho dlssstor to another of the 
Zepiielln airships made me think of a plan by which 
such a disaster might be avoided I am not an in- 
ventor nor a marhinlBl, and tho plan might not be 
worth consideration. I am .going to offer It never- 
thelees. 

It seems to me that a couple of hundred men hang- 
ing on to a rope Is a mighty rnido way of handling 
the ships Why not have a heavy steel car with 
a strong motor, or more than one car, running on a 
track under the shl|>7 If necessary to gain traction 
power, have a system qf cogs that would prevent any 
backward motion under a heavy gust of wind, such aa 
wrecked the ship the other day If there would be 
danger of the ship lifting the car from the track, put 
a third rail between the other two tracks and lower. 
Reverse this third rail and have two wheels running 
on It and connected to the under side of the car 
This would be the same principle used in the hanging 
electric car lines, only reversed It ought to be a sim- 
ple matter to arrange a system of connection between 
the car and the airship by means of which they could 
be disconnected In an Instant. 

As I said before, this Is only a suggestion and may 
not be worth the paper It Is written on, and If you 
think so, then destroy It, D. W. B. 

Webster. S. D 

[The plan outlined Is mentioned by Mr Carl Dlenst- 
bach in last week's ScutjcriKic Amebican. — Ed.] 

Bacterial Lineage 

T here could hardly be a better example of the 
scientific spirit than the application of the meth- 
ode of biometry to those excessively minute organisms, 
tbe bacteria Experiments In this relation marked 
the beginning of a new era in bacteriological claesi- 
flcatlon and nomenclature There have been applied 
tbe methods used by anthropologists and students of 
variation and heredity to tho definition of the species 
of bacteria The results are, of course technical In 
their nature, and In themselves Interesting only to 
students of the subject, but they have a broad gen- 
eral interest because they served to assure the public 
that advance on strictly scientific lines Is being made 
In the study of those almost infinitesimal creatures 
that iplay so important a port In human life and 
everything that human life depends upon. 



The Heavens in Juh^t 
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~N ANT clear evening at the preeent 

eeaeon, ehortly after dark, the 
moat caaual observer cannot fall to 
notice two very brilliant objecu 
Burpaaalng all the atara, one In the 
Boutheaat, the other, atlll brighter. 
In the nortbeaat. It he la at all 
familiar wUh the heavena he will 
be able to Identify these at once 
as Jupiter and Venus. The fact 
that they do not twinkle proves they are planets and 
not fixed stars. Mara alone, besides the planeU men- 
tioned. ever appears anything like so bright; but le 
red, and these are not. 

It Is equally easy to tell which is which without 
recourse to the almanac. The planet In the south- 
oast, being apparently In 
the opposite part of the 
hoavens from the Sun 
(now below the north- 
western horlson) must 
really be outside the 
lOartb's orbit; hence It 
must be Jupiter and not 
Venus Even If both 
planets had been evening 
stars together, Venus 
could be distinguished at 
once, for she Is almost 
Invariably much the 
brighter of the two. Both 
are Interesting telescopic 
objects, but there la a 
great difference in the 
satisfaction which they af- 
ford the ohaerver. 

Jupiter, though new 
some 430,000,000 miles 
away, looks just about 
twice as big as Venus | 

(when viewed with the 
same telescopic power) 
though the latter Is only 
about 86,000,000 miles 
from us Even at this 
five-fold greater distance, 

,he former planet shows a 
wealth of surface detail. 

A very small Inatrument 
brings out the dark bands 
parallel to the equator, 
and a larger one showa 
many finer markings, 
which can be seen to move 
acroaa the disk as the 
planet rotates. 

VenuB, on the other 
hand, la a moat unsstia- 
factory telescopic object. 

Her great brightness and 
the beauty of her phases 
(which exactly resemble 
those of the Moon, and 
change in the game way) 
are very Impressive to the 

novice; but one may look at her a hundred times and 
see no more. She appears u a uniformly white 
sphere, with illumination shading off conspicuously 
but gradually toward the phase limb, and not a trace 
of definite markings Under favorable conditions 
vague and Ill-defined darker shadings may he seen on 
the bright surface, but nothing at all comparable with 
the conspicuous markings shown by Mars or Jupiter 
or by the Moon to the unaided eye. Why should the 
brightest of the planets thus reveal so little of her 
true chiracter to our scrutiny? In trying to find an 
answer, we must bring all the available evidence to 
bear on the case. 

Measures of the light which we receive from Vepue 
show that fully three-quarters of the light falling on 
her surface la aent back Into apace, as compared with 
about one-fourtb for Hare, and only one-sfxtb In the 
case of the M'oon. 

The planet's surface Is therefore remarkably white, 
as much eo as white paper, or as clopds, or, almost, as 
snow The last two anbatancee seem to be the only 
ones which could actually cover a planet's surface so 
completely. But, since Tuna gets twice as much light 
and beat front the Sub per sgusrs mile as we do on 
the Barth, pemwnent snow, all over the surface eems 
out of the question. lonvlBg w *pnMticaUy shut up to 


By Henry Koms Russell, 

the belief that the vlalhle aurfaco oanststa of douda. 
Theee might be clouds of oobdeBsed water vapor, Ufcs 
our own, or perhaps, as LowsU suggests, oktuds of dust 
or base In a dry atmosphere. That there ta an atmos- 
phere about the planet U proved beyond question by 
the twilight effects which are visible when Venus la 
almost In line between us and the Sun. All the evi- 
dence, however (as the writer pointed out some years 
ago), goes to show that the extent of this atmoaphere, 
oboue the rifJble $urfaoe, k much leu than that of 
the Barth's above sea level; though not perhaps less 
than that of our atmosphere above the hlghut 
olouda. 

When we come to Inquire whether olouda like thou 
which we know eo well could cover the whole surface 
of Venue, the rets of her rotation Is of great Im- 


NIGBT SKYt HAT AND JUNE 

portanoe to our answer. K used' to be believed that 
like the Barth, etae rotated In about a day; but In 
tbla caee ahe ahould be flattened at the polu, and the 
very accurate meuuru made during her tranelte 
acrou the Sun show her dlek to be apparently per- 
fectly circular. Moreover, ^lectroacoplc obaervatloni, 
at the 'Lowell Obeervatory, which would detect rotation 
by the fact that one elde of the planet was coming 
towsrd us and the other receding. Indicate that tbe 
rate of thte motion most be exceedingly slow, very 
much slower than In tlte cau of Hare, for which the 
method gave »a value within live per cent bf that 
known to be correct 

Neither of these llnee of evtdenee Shove that 
Venue dou not rotate at nil; tho^blwsmtlOBS 
be explained Iv any period of roWlm more than tvo 
or three monthe 1^. They suggut, howeVpr, with- 
out proving, that, like Mercury, Venus kespS-i&e same 
side always toward tho Sun. (The ctMaMteftoMi of 
marklnge on tho sorihee. made some yenre •#> at the 
Lowell Okurvatery, mblck vouW Indlmdli 
was the oeu, do ndt mwear to ^ve been |iei|mmsd.) 

Aveoent paper by the BhuUsh neteorelagllst 
deeerUlu In a VfiT totoregtlsg wny the bf' 

rotation on the dlatrkiutioa of olouda op tbb' iliiM. 

Venas, twtag very aeariy of the wm)o aina mid toads 


•s tbs Sarth, may telrijr tk flompami with tka hittor. 
rt bar rotation Vis totolly toptd, m itoWld (ntpeet to 
find a clondy regieh near tito.eqndtor (tofylmg la plo- 
eltion with the aeasone), rekUvely ekar belts on each 
aide, end then again more cloudy regtdad, vltk great 
patehee of vhite (as seen from sbove) wbsw bslov 
the weather was stormy- There to M gaedtton. says 
Olayden, that the Barth, seen from a dtotanee* would 
appear ae “a belted planet,” vrltb the btonds by tor 
the moet coneplcuous feature. 

That Venue ehows nothing of the sort to another 
proof that her rotation cannot be rapid, * 

On the other band. If aha kept one side alwayi 
toward the Sun, the other vonld become IntoBaely 
oeld, and all the water would be frornn np there. 
The sunward side of the planet would be a vast desert, 
ever which It le v«ry un- 
likely that olouda would 

This to LoweH's belief 
trhlch be supplemmits by 
SUPpoBlng that the atmoB- 
phere rikove thie deeert le 
so duaty that It reflects 
almost as much light as 
clouds would do. 

(Hayden favors the al- 
ternative belief that tho 
planet’s rotation, though 
alow. Is more rapid than 
the orbital revolution, so 
that an observer on Its 
surface would have regu- 
lar alternatlona of day 
and night, but at rela- 
tively long Intervals, 
which he eatlmatee might 
be anywhere between 
twenty and two hundred 
of our days. 

Under these conditions 
the water would not be 
permanently frosen on one 
aide of the planet, oceans 
might exist, and hence 
there might be plenty of 
evaporation to furnish 
clouda 

Working out ^ atmos- 
pheric calculstlOT, he de- 
duces that the hottest part 
of the planei would be an 
oval area where the Bun 
waa nearly overhead or a 
little past noon. In this 
region rising currents of 
air would bring up great 
quantities of moUture. 
and form dense clouds. 

Surrounding this In a 
sort of Irregular ring 
would be a region of de- 
Boendlng currents of air, 
where the clouds would be 
thinner, and we might 
parhapi see bite of the surface through them. Be- 
yond this agrin they should grow denser, as tor as 
the sunlight reached. On the dark side of the plgnet 
the eky might be partly clear. Far above theee 
clouds. Which might resemble our cumulus or "thun- 
der heads,” would be thin filmy cirrus clouds, which 
would contribute their ehare to the reflected UCbt, 
TMa‘theory, of which only a brief sketch k given 
here, seems to the writer most •utietaetory one 
eo tor brought forward. It k Interesting, though of 
conrae purely speculative, to consider that, It tbk ex- 
planation k correct, the real surface of Venue may 
be composed of land and water like the Barth's; and, 
under the protsetlng screen ef Clouds, Ufa mlfht be 
possible under eondltlona much Ukv those tomfttor to 
us, but these very clouds would soreau It (orsver from 
out observation. 

THB BBAVBNB. 

With the aid of ««ir niap tti# prluofMt eoBstalla- 
tidns can easily bo tdsntMod. Due owi^ .nnd high 
toward the ssolth, k Bootes, marked by toe «toS|t red 
Star ' Areturus. 

Below. OB to* rdpht, to toe totntor etolte obto! BPtos. 
' in blfgq. mod en toe'toH-toe veto ^bM'/ 
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'A Tf»«Rty>Ave<ceQt Fhotognpliie Ot^ective 

'Sir :0mda.n Mkhasd, Corta Bka State CoUece 

S OMV) Hituitaur photogratrtwri take nothlsK but snap- 
ahiitat Willie ethen, beoauee they aim, above all, at 
tflchaloal perfection And have no uae for under- 
Mtpened negatlvea, take nothing hut time expoiures. 
ADtatedn «f the flret category need not read the fol- 
lOetingl Jiaea, ae the objective deecribed here would 
be, 1 b taoat caaei, too slow tor them. It requlree 1 
eOcond to perform work whlcb would be done in 1/15 
of A aeoond by an anaatlgmat need at full aperture. 
Aa a oOtapenaatlon, when made to cover the whole plate 
aa aharply aa the anaatigmat doea. It haa over the 
coatly objective the following polnta of auperlorlty: 

let A better rendering of color. The blue aky U 
not .made Juat aa luminoua aa the white clouda Red 
cheeka are not made to appear aa black depreaalona. 

fnd. A greater depth of fooua. The amall aperture 
glvaa a better definition of any objeebbut of focua. 

3rd. A more uniform Illumination of the field. The 
margin of the plate la not darker tban tbe center 
Ttals again la a result of the smaller aperture. 



4th. A lower price, Twenty-five cents and some 
easy work ia about the price paid for the home-made 
objective. Twenty-five dollars la about the price of 
an anaatlgmat covering a 6x7 plate or of a good 
rectilinear combination covering an 8x10 plate. 

The home-made objective ia composed of two parts: 
the retracting combination contained in a wooden tube 
placed, aa usual. In front of the camera; and the 
screen, placed behind the lenses and close to the acn- 
altiaed plate. 

The refracting combination la made of two 
clrculawr, perlacoplc, spectacle lenaea, separated by 
a diaphragm. Such a combination, has over n 
single lens, the advantage of a complete elimination 
of the distortion, together with a considerable reduc- 
tion of tbe spherical aberration and of the curvature 
of the focal surface. 

The screen confers to the objective the qualities of 
being, to some extent, aeliromatlo and ortbochromattc, 
qualitlca which are Incompatible from the atymolog- 
teal, not ftom the optical point of view. The screen 
I| dyad with ammenlum plorate, a ysllow substance 
whldi eflectively stops most of the ultra-violet and 
violet rays, and so waakens the blUe that this color 
hib not much nSore nation qp the plate than the less 
actinic green and yellow raya. * 

tbe needed material tor the making of an objective 
^Ut(h win sharply cover tbe fixff plate consists of two 
iwflaoepte convex, twe .diopter, apsotaclo lenses, X or 
t«fit .lens shape < price, 15 cants tbe pair, sold by all 
HaMtUtooturtng optldana), and a paralleloplped of sea- 
amied hard wood, B%x8%xJ<4 Inchea. A hole- same 
aa lend, that U about 1% toohea and about 
’W' MA doap, A drlliod In each square end of tbo 
l^talMplpad. fhwi a i%-inoh anger bit la tubitl- 
ih* 4Urinoh bit aoA the hole la drilled 
T', hi^k, the longltBdlaal 'aacUon nf Which 

^ drilling the 

in aw mate bore, the vtmoat 
hi 'tabte. '1^ baap. tha anger bit it rlpht 



angles with the surface. The block Is then sawed 
transversely through Ita cautral part until the- saw 
haa passed clear through the hole, but not much far- 
ther. Two wooden strips are screwed on the sides 
of the block. They close laterally the deft made by 
the saw and leave It mwn only on the top of the 
paralleloplped. Through this upper opening the dia- 
phragms are Introduced and removed. There should 
be at least three of them, with openings 6/ld, 3/16 



Fig. 2.— Sectional view of the completed objective. 


of an Inch In diameter, approximately corresponding 
to 1/20. 1/82, and 1/64 of the focal distance. They 
can be made of black pasteboard or of metal. No 
diaphragm should be used while focusing 

After the inside of the objective tube has been 
blackened with drawing Ink the two lenses are placed 
as shown on Fig. 2. with their concavity facing the 
diaphragm. A ring of pasteboard or of wire keeps 
them In place and allows of easily removing them 
when they must be cleansed. The shutter Is a cov»r 
made of black pasteboard A hole 1% Inches In diam- 
eter Is drilled into the center of a board about 4x1 
Inches, which is afterward fastened upon the objective 
tube In the manner shown on Fig 8 Four screw 
holes are drilled on the four corners of this board. 
Ths objective can now be screwed In two minutes upon 
any 6x7 camera. 

To make tbe screen, two of the 5x7 sensitized plates 
are Immersed into the ordinary fixing bath of hypo 
until the white bromide of sliver has entirely dis- 
appeared. This operation Is made In tbe darkroom, 
far away from the ruby light. A thorough washing 
(fifteen minutes at least) In running water follows 
The two plates are then left, film upward, for about 
five minutes In tbe following solution; Water, 250 
cubic centtmetsra; picric acid, 2 grammes; ammonia, 
10 cubic centimeters. 

Next, they are Immersed for not more than two 
eeconds In water and are allowed to dry away from 
dust. When perfectly dry, they are bound together, 
film against film, with simple syrupy shellac varnish. 
The liquid Is rapidly poured over both films, the plates 
are then firmly pressed against each other to drive 
away air bubbles. A few days later the glass Is 
cleansed and the edges are finished with black pause 
partout binding. 

In most cameras the screen can bo effectively and 
permanently kept in place by means of four thumb- 
tacks nailed on the Inside part of the frame which 
carries the ground glass and Us spring The screen 
will then be almost In contact with the sensitized 
plates. 

If the home-made objective Is Intended to cover 
the 8x10 plate, the following alterations must be made 
In the figures given for the 6x7 plate; The objective 



tube should be long enough to allow of a distance of 
4 Inches between the two lenses. These should be 
1.26 diopter lenses. Finally, the diaphragm . apertupse 
should be %, Vi and >4 of an Inch, to correspond to 
1/20, 3/32 and 1/64 of the focal distance. 

An Experimental Proof of Inverted Retinal 
Images 

By A. H. Patterson 

TT Is usually somewhat mystifying to be told that 
■a all upright objects, such as trees, men walking, etc , 
form Inverted or upside-down Images on the retina of 
the eye. However, It Is easy to construct a simple bit 
of apparatus which will prove the point In question. 
But first we must understand clearly one or two 
principles of the action of light rays. 

Take a sheet of cardlward d and pierce In It a small 
hole about one-tenth of an Inch In diamctei In front 
of It iiilace a lighted candle, and behind It a tardbourd 
screen R’, On this latter screen will be seen an In 
verted Image of the candle — a so-called “pin-hole Im- 
age.’’ Now place the candle quite close to the screen R 
and lot Its light shine through the small hole upon tbe 
screen S'. Then take, a third cardboard screen S", 
from the middle of which is cut a bole 1 Inch In 
diameter, and place it between the two screens S 
and S’. The divergent pencil of rays coming through 
the hole In S and the Inch hole In S" will illuminate 
a circular area on screen S’ slightly more than an Inch 
In diameter Take some object, say a small cross, 
and hold It upright before the hole In S” It will 
cast a shadow In the circular lighted area on screen S', 
and this shadow will be upright There Is no reason 
why It should be otherwise If, now, a double convex 
lens Is held behind the bole in screen S“, the size 
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of the lighted area and the cruciform shadow on s’ 
will be altered, but the shadow will still be upright. 
Now for our experiment Construct of thin pieces 
of wmxl a frame like that shown In tbe drawing. The 
distance ,ilB Is about 7 Inches; th(> hole C Is about 
one-tenth of an inch In diameter, and UK is a piece 
of white letter paper about 4 Inches square, pasted 
over the wooden upright at the lett. At F a tiny holo 
Is pierced through the paper with an ordinary pin. 
Now stick a pin upright In the block O and adjust the 
position of the block so that the head of the pin Is 
exactly In line between the holes C and F, and three- 
fourths of an Inch from the hole C. Fix the block a 
In this position Tills completes our apparatus Plac- 
ing the eye close to the hole C and looking through 
hole F at the sky, we see a lighted circular area with 
the shadow of the pinhead In Its center, but thu 
shadow is tnnettert We are ready to declare that the 
pin Is upside down, for It certainly looks so. When 
WH refio<-t a moment, however, we see that we have 
now exactly the same arrangement as In the middle 
diagram The hole F represents the hole In the 
screen S, the pinhead represents the cross, the pupil 
of tbo eye represents the hole In screen S", and the 
retina of the eye takes the place of screen S' and re- 
ceives the upright shadow of the pin head upon It. 
The crysta'llne lens of the eye acts precisely like the 
lens In Fig 2, altering the size of the retinal shadow, 
hut not Its upright position This upright shadow on 
the retina, -Jibwever, makes us think that the object 
throwing It la Inverted, for the shadow certainly 
“looks" Inverted to ua But wo know that the object 
throwing the shadow Is upright, and It follows In 
consequence that the retinal Images of upright objects 
are Inverted. In using this apparatus the eye must 
not be focussed on tbe pin, or the hole F, hut on 
something distant, like the clouds or the twigs of trees 
between the observer and the sky. 
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A Smoke IHastpattair Chinmey 


the moke bam sttotiMd Ui« reiMitf *ad 

the wind. In «n nrtlele la Dio Uituohou, fM. 


T HK age of hygiene and applied aoience haa deTel< WliUeeniu deaorttMM «<n«w type of ohtaBey ir)ilalit,'ie 

oped a problem of gaaeoua aewage, ae well aa one haa Inreated dad poteated, and wBieh aoqempUdiiM im*r part .«f ltl*> 

of aqueoua aewage. The production of a good draft la rapid dllntloa of the tumaee gaaea In the aUnpiMt Ig' plilMorhted ^ dHUBan^ 

no longer the sole or even the principal function of a manner, without ohemioai, meebanleal or human nld, twna 'tha fhaipe oC i|tanA#to/ *llh' 

factory chimney, and la of comparatively little im- dilimoted thwai^ iteno* • W^||<|( Moairtet llt df^ 

portance in many induatrlea, In which forced draft tlon atmma throngh tbe 

la largely employed. CS9 mH/klf mined with the hurt tfedfl VM ifWJlMI' <11^ 

Great Improvements muBt be made In factory chtm- ripe from the un|m»«arWed mint Of 1»e 

neye and other aourcea of amoke and noxioua gaaea 80me oMhe amoke eeCPlpPP. Only ‘^lih 

before the continual complalnta and law autta pro- r“•| air, from the toweat OppntthPh h«t thO, gWotOr •pant 

yoked by Iheae nulaanees can be expected lo oeaae. Igsol «( It contlnoea fo tine iUtd to epeape fit 

Manufacturera and foreatera, governmental anthor- dtlttted foW. (prmttjliim'^M mil}M 

ttles and experu are aoeking contrlvancea and methoda hi Itudde end eutahtO IhO'-^wnUliy Ip promptOl by 

by which these products can be made harmless, or ilSi tnp^lwr *win of the phoWielP «B« 

less harmful, without prohibitive expense. btPod 0* theb direotlOM. The |««ttt It thfUi 'peMOahf 'Wt 

The greatest success may be expected from apparatus pmakd Ip ylRlhle In ptm« !«ln4s, pltd OW|k to hfht 

operating automatically through natural agencies with- krpse Wlndi dpAM alttOhe Id Pden Only in thd ' taupatfinte 

out human Intervention. Hitherto, reliance haa been L — ^ Hototty nf the lowept 'n***T*.*W <Ftot !)• ttu PP^ 

placed almost wholly on very lofty chlmneya. Until j fBraUoM oeeupy onedWrd or one^toarth ^ the totel 

recently the tallest In existence was the Halsbrueck 9^*^ height of the ohlnouMy- The ttppMtomted towpr phrt 

chimney, near Freiberg, In Baxony, which la 468 feet Ta 1 to the height radolred t» ffflWUiae toe 

high. In 1809 a slightly higher and much larger ] | dPalred draft, H nktol*! draft Ip noed. 

chimney was erected by the Copper Mining Company The form and dlmeBOiona of toe ebettnetp eon be 

of Massachusetts, and other Amerlton smelting com- ~ r -M m .-d d«».llffl. .# tha dlsalisator chhoMr medlflpd to vartottp ways to InereMe toe dlaslplittog 

panics are preparing to follow the example. Chimneys *’ • Mtlon. On the other hand, the ettdeney Of toe devlee 

exceeding 150 feet in height are now very common, mny be esHoinly Impaired hy miakUled oottstraotlim. 

and a height of 300 feet Is not rare. The practical or an Increase In operating expeneee. la the '*dlwl- as Ip Shown by the dense elond of pmoke emitted by 

limit of height haa already been exceeded, for very pator,” ae the new chimney Is called by Its Inventor, chimneys eonetructed with a plngle tier of high vertl- 

Ull chimneys not only are Inordinately costly, but the smoke and gases, lostsad of imulng in a oompaot ea] pHte instead of three tiers of emaller orilloes. The 

they utterly fall to serve the hygienic purpose tor stream from a single mouth at the top, are din- top of ppph a chimney may be eland or left Open, 


Fig. L-Flan and deration ef the dtaatpstonr totaiMy. 



which they are designed. tributad among a number of nearly horlaontal chan- 

In order to make furnace gas Innocuous to animal nets terminating In orlfloes In the side ef toe chimney, 
and vegetable life by 

simple dilution with air, 

the mixture must be pro- 
duced very quickly by 
eddy currents at the 
mouth of the chimney, 
or, preferably. Inside the 
chimney, but the higher 
atmospheric strata which 
are pierced by very tall 
chimneys arc notably 
free from the eddies 
which are produced in 
lower strata by convec- 
tion from the warm soli 
and by hills, trees, build- 
ings and other obetacles. ‘ 

Some of the sulphur 
dioxide and other In 
jurloiiB constituents of 
smoke and gaseous waste 
products ean be removed 
bv passing the gases 
through water, lime and 
other chemical agents, 
but It is economically 

Impracticable to make Pig, 2. - A properly eonatmcted dhsipator ehtniiHy. Vlg. A -'Analysing toe smoka nod g 

the gases entirely Innoc- 
uous to health, and es- 
pecially to vegetation, by 
this method. The small 
proportion of sulphur di- 
oxide contained In the 
air of Berlin (from 3 to 
6 parts In one million) 

Is auflflclent to stunt the 
growth of the conifers In 
the city parks From this 
and other ovldonce it Is 
certain that ordinary 
chimney gas must be 
diluted with at least 100 
times Its volume of air 
In order to become harm- 
less to vegetation. 

Dilution to this extent 
is not effected by the 
wind as rapidly as Is 
commonly assumed. 

Steamships often leave 
traits of dense smoke 
which extend for many 
miles. Usually the 
smoke is quickly diluted 
to a considerable degree 
Immediately on emerging 
from the ehtmney, but — . 

the prooeM of dUntlon Mg. 4.--A ‘‘mi|W'4lmtogtor V itotowg^r. ^ 

goes on very slowly after i a wssmswi 
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without nffeeUng too draft In too least. 

Several large chltoneya of toda typo are already in 
oaei. With one of toeae 
an experlnent wu wade 
by nsing fii«) wkleh pro- 
dttoed a great deal of 
amoke. The result wao 
- a remarkable sheet of 
dark klne amoke wav- 
ing Uke a flag on too 
leeward side of the cblw- 
ney, but axtendlng only 
to a dlatanee of 40 to M 
foet, wbJie an ordinary 
Ohlmney, itt theae olr- 
eumstanoos, would have 
emlttod a oolunm of 
•moke a mite toqg. 

When forced .draft la 
employed, the dlsiilpatlng 
action may be Increased 
by building several low 
perforated chlmapya, one 
within toe other. A 
‘'muItt-dlBslpator" of thle 
oonetruction, ahown In 
Fig. 4, has proved very 
eatlataotory in a large 
anoke and gases. Oerman dyeing sad 

bleaching establishment 
The principle on which 
toe dissipator chimney 
ie bated— 'the ri^ld oonir 
mingling of gaaea or 
UquldS by toe mechan- 
ic^ agency of variously 
directed eurrents-^oan 
be applied to the dlftUr 
elon of aewage la 
streams the .abatotoent 
of toe emoko of antoao- 
bllea, and many other 
purposes. 

The chimney iww^ 
forth a iom| column of 
dense sm^i^ke, erhieh 
gdoms so wgay advet- 
tlssmenta Of fairtortaa. la 
not an omldea to he re* 
lardud priiiaj 


- , WlnA MmiM ' 

of .^0^ og^niiit' 
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vttli DtakU 

yxwdtair <dniit"''irtfHld’' eraate raeb 
.«Vieii «ad' at tbs born thst 
S«nunnii«d. As tbs wind 
vi^ljpaKiNillt «M nM eoansoted with a 

^ ”**'’*'^ ^ 

«|nd (brasM will bs shown 
•^.^'.'^^/^tUntton*! H^ddftle Kxblbltlon st 
lii|«|||i|^ .» tUMt bt b (K^tibA lUbstrAtlni tbs 

bisnrth sad tnmsDo from tbs stone 
jui / ttlddfs at itae 19tta osntury. Aeoordlng 
ibd Jotlttuil of tbs sxblbltlon, tn ezpsri- 
bts^.auiAb Viitb ibis Siodsl rsnuttsd In the produotlon 
ift ^SsMjRfd MtOlHf smoks. tbs wind furnsee made 
tt ^ bom mlawwl sssl,<but this was lu only 

st^fWfti^' wrar tbs saolsttt Cbsnoal braslsr, which 

witi «*;»MMr»s- 

A tMilUl ilibter 

siten bssa obssrvsd that bottled mineral 
Ire Ibss eflotsat )n tbs treatment of certain 
dilit^ t!|m the sene waters drunk at the sprlnc. 
It lalfiAawth alBe, thSft most mlnbral waters are more 
or lljb Stvmilr Itoprscnated with Tolatlle radium 
saxiulultinb. whleh ssoapes and decomposes before and 
af^r^^bottltnc. Tbras facts led Dr. A. Blokel, In 1906, 
to W}r U 19 rstnedlal effect of water artificially im< 
praiObtil with radium emanation obtained from 
radium bmalde. This water was employed with luc- 
cess in wme diseases of the stomach and intestines, 
In rhenmatlsm and neuralclA and in some cases 
Of dtneer in wbidh operations were liiadmisslble. At 
fliWt tbe water was sdmlntotered only by the stomach, 
bnt It was subasduently employed in the form of baths 
ahia. ftom the latter use the inhalation treatment 
natlirallir dereloped, as the bather necessarily Inhaled 
the snuumtion which rose from the water and mingled 
with tb# air. ' 

la an article in Die UmeeKou, tiie substance of 
which la here preaented, Dr. Bickel states that when 
water Impregnated with radium emanation Is ad- 
mlslstsred Internally the emanation remahie longer 
In the system, and therefore produces more effect, it 
the water Is taken after a full meal, them If It Is 
taben on an empty stomach. In rheumatic and 
arthritic affections the remedial action of the water, 
that administered, Is greatly eorrobOtatedT by* baths, in. 
which the bather finds opportunity for exercise, which 
Is bmeflcla] tn Itself and also accetsrates the evolution 
and inhalation of the radium emanation which the 
hath oontalas. 

The only Objection to the pure Inhalation treatment, 
as it has hitherto been applied, Is the necssslty of 
confining several patients together fOr an hour or sev- 
eral taonrs dally In an “emanatorlum,” or closed room; 
the air of which has been Impregnated ^th radium 
■wifnatinii. Tbo room cannot be veatUated without 
wasting the preotous emanation, and, although oxygen 
la oontlfiuously supplied and carbon dioxide absorbed, 
tbs atmosphere becomes unpleasantly and even Inju- 
riously contaminated. 

Dr. Bickel baa recently devised ■ portable apparatus 
for the continuous evolution and Inhalation of radium 
emanation, which MMblea the patient to take the In- 
halation treatment at As the accompanying 

iltustfatloD shows, tbo patient Inhales air from a largo 
bottle b, Into which water containing radium emana- 
tion falls in drops from a smaller bottle «. through 
a ^ve by wWeh the flow can be regulated. The 
iphsim tlan mask Is BO constructsd that the patient can 
exbnie either directly into the air of the room or Into 
a third bottle c, th« »lr In which conulns the eamo 
peraentage of emkaatlon as the air In b, thus repro- 
ducing oxaetly the oondltions of the “emanatorlum,” 
In regard to emanation pressure. 

.Sxcept In special cases, Dr. Bickel reoommendc the 
adinlnlettatloa c^ radium emanation tbrough the stom- 
acli gad th^bungg conjointly, and he adds the bath 
treAtnont in soms ouses, gs indicg®<i 
the batbg are omitted, he prescribes U flaw of strong 
water, teken glter a heartr hroafcfaet, and 
follpw^ ImtttedlgMir hV one two- honrs’ Inhalation 
tl»«wpmwti» 4«aoidbed^ 

UrfBcti In 

g|1^ .imwwlodlPt of tb* prcpsrtio# of nomferrous 
^ dovolopefl M fast as 
. 111 ® 'Hwi' gad, -Awl. Bevorgl caiUM bgre con- 
tiiiilrt ‘M'pM«A«''ihig oaudition> ^o omuMr of 
l&M'- Aotgl*?giMl AlOPs ts-«o, Igitg* «Bd' tbalr 
'^tiilis^ Mho^-.W «lyoAUW)l, tbm oonciusious 
^ ^ 


pgper read by Dr. 0. H. Deach before the Institute 
of MAAs. In view of the very considerable Interest 
of the subject, wa reproduce here Dr. Deech's words: 

“Ma^y difilauitles are met with when uelng alloys 
In practlea Borne of these are Inherent, but same 
could be avoided by careful treatment. It frequently 
happens that a psrfeotly satisfactory alloy fails becauso 
of being subjected to entirely unreasonable heat treat- 
ment or to mechanical streasea, In the course of being 
fitted for uae. Such treatment Is applied In Ignorance 
of the effect likely to be produced, but considering the 
care that Is taken In handling ateel. It la remarkable 
that non-ferrous alloys are often treated as If they 
were mere Inert material, which might bo lll-treated 
without suffering any Injury. For Instance, while no 
ueer of metals would quench ateel from high tempera- 
ture or submit It to prolonged annealing without ref- 
erence to the purpose for which It was to be used, It 
Is not an uncommon experience to find bronzes made 
for special purposes treated In such a way. 

“There are eight distinct classes of defects commonly* 
found in slloys used In machine building. These de- 
fects may be classified as: 1. Sponginess. 2. Brittle- 
ness. 8. Defects due to Inequalities of composition. 
I. Excessively coarse structure, due to casting at too 
high a temperature. 6. Defeots due to wrong thermal 
treatment. 6. Defects due to molecular change other 
than that produced by mechanical stress 7 Shrink- 
age cracks. 6. Defects due to mechanical deforma- 
tion. 

“1. Bponglneta . — ^Thls Is caused by gases dissolved 
In the molten metal or alloy, which are released at 
the moment of solidification This defect Is aggravated 
by overheating the metal, and may be remedied by 
remelting It and pouring It at the proper temperature. 

“2. Brittleneae . — ^Thla may be caused by oxides or 
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dross due to lack of care In pouring, or to over- 
heating, which causes burning, as in the case of the 
zinc slloys. The oxides of different metals vary ss 
to tholr ability to separate themselves from the liquid 
and rise to the surface, and various deoxidizers are 
used to faclllUte their removal in the form of slag. 
A second source of brittleness Is the presence of thin 
layers of non-homogeneous alloys between the crystals. 
The microscope is of great assistance tn studying cases 
of this kind 

“8. Defecta due to inequaWiea of compoattion — 
These defects are due either to Improper mixing of 
the Ingredients, tp separation by gravity during solld- 
Iflcatlon. or to olgregatlon In the mold. When the 
Ingredients are not uniformly mixed, the usual cause 
Is the difference In apeclflc gravity of the ingredients. 
Aluminium, for example, tends to float, and lead to 
sink. Certain metals, particularly aluminium, also 
possess the property al becoming Inclosed In a film 
of oxide as soon as la the molten state, while others 
hsve an aotto* similar to that of oil and water and 
must be stlrrod to an emulsion and then carefully 
cooled to prevent eeparation. With alloys of Un and 
antimony, or mixtures containing them, a difficulty 
is met with Itt <h«t orysUta of On and antimony form 
and float upward, this tendency Is ovoroome by rapid 
chilling. ImjpwWos In general, such as lead and 
btsmutb tn IiiAms, Win accumillate at the center of 
the parts sad oause uasound eastings. 

”4. ffawesswrtp coarse atnwture due to aaatinff «f 
too high a twnpwistafe.— AS the strength ot an aiWF 
depe&da upon the degree of adhesloa between neigh- 
horinf biTA*^ Ik w*B M t^on their Aw. and aa 


these qualities in turn depend on the costing tempera- 
ture and the degree ot chilling, this becomes a complex 
question that requlies much further liivoetlgatlon. A 
few alloys containing copper and zinc, and especially 
those rich In zinc, have an extraordinary tendency 
to form large crystals having little mutual adhesion. 

“6. Defects due to wrong thermal treatment — Theee 
defects are due to a nuniticr of r.aii8e8, as, for in- 
stance, to quenching from too high a temperature; 
heating at too high a temperature or too long during 
annealing; burning, as In the case of copper and zinc 
alloys: and unequal thermal tieatment of different 
parts of the same casting and forging The principal 
effect of wrong thermal treatment la the production 
of coarse structure In alloys in general, and a hard, 
brittle metal in most bronzes Unequal tieatnicut also 
produces differences In the stnicture In different parts 
of the alloys. 

“6 Jteferts due to moteriihit rhanijei: olhi , Hum 
those produerd bp mnhaiiual sti esses Some metalh 
undergo changes at definite temiieratiires which Involve 
a complete alteration of their properties The most 
striking Instance Is that of tin, which may pass spon- 
taneously Into a gray powdery 8u-bstanc<’ devoid of 
mechanical strength, al a low teinperattire Manv 
alloys have been known to disintegrate spontaneously 
from no known cause Some of the alloys of alu- 
minium with other metals fall to powder after a 
time, while an alloy of 80 per cent of aluminium and 
20 per cent of tin breaks up Into coarse crystals It 
may be that these phenomena are due to Impurities 
In the constituents This Is Indicated by the behavior 
of alloys of copper and manganese which have tieen 
described as dlslntegiallng spontaneously When pr“- 
pared from pure metals, however, these alloys are per- 
m.anent, and the dlslnlegratlon is entirely due to the 
presence of non-metalllc Impurities 

“7 Shrinkage narks — These may be due to a poor 
arrangement of the mold, to wrong casting temporatur-' 
and to the great brittleness of the alloy at a tempera- 
ture Just below that of solidification The latter con 
dltlon la the cause of the great tendency of aluminium 
zinc castings to crack during cooling 

“8, Defeits due to molrrular changes produced bg 
mechanical deformation.- -These defects show them- 
selves os brittleness In cold worked metals; *8688011 
cracks* in brass and other alloys which become visible 
some time after rolling, and ‘flre-crarkg,’ which differ 
from the foregoing only in that they appear during 
the annealing process alone It Is said that Urc-cracks 
never appear In pure metals, hut always In Blloys. 
German silver Is psrtlculaily liable to this defect 
*OhiI ling-cracks* nro produced when metals are sud- 
denly quenched Cracking Is also due to hoi working, 
as most alloys show an Incro.iscd lirltlleness at some 
particular temperalure Many bronzes have only a 
zmall range of temperature within whleh they may be 
safely worked. This subject has as yet been but Im- 
perfectly Investigated. 

There arc some defects which do not fall under any 
one of the above heads These defects are duo to 
corrosion and erosion. 'I'ho question of corrosion Is 
now being Investigated by a committee of the Insti- 
tute of Metals (Great Britain) The conditions which 
affect the liability of alloys to mochanlcal erosion 
also demand further study. An interesting case of 
erosion Is that of high-speed proiiellers acted upon 
by eddy currents In the water In some cases the 
propeller blades are eroded to a depth of aa much as 
1% Inches In the middle of a blade, while the re- 
mainder of the blade Is perfect It appears that dif- 
ferent bronzes behave veiy differently in regard to 
this action. A definite relation between the micro- 
scopic structure and the liability to erosion yet remains 
to be established " 

filagnet<m : A New Constituent of Matter 

E lectricity, which at one time was assumed to 
be a wave motion in the ether. Is now regarded 
as a substance made up uf ainms, nr electrons, which 
exist In the atoms of all kinds of matter, and In a 
sense constitute the primordial elements of which all 
matter Is composed. This view, suggeBted by the fact 
that the smallest quantity of electricity that can be 
measured (the quantity carried by a hydrogen atom 
in electrolysis) Is always the same. Is confirmed hy 
the results of experiments In radio-activity This eh*, 
mentary quantity of electricity Is crilleil an electron 
The same tendency toward the materialization of ener- 
getic concepts Is shown In recent attemids to establish 
an atom of light, and the process Is now being extended 
to magnetism. Pierre Weiss has aubmltted to the 
Paris Academy of Sclonees an essay. In which he at- 
tempts to prove, from the results of experiments on 
the magnetization of various elements at extremely 
low (smperatures, that the atoms of Iron, nlekel, cop- 
per, IdangUiSBe and uranium contain definite quantities 
ot an elementary magnetic eubetance, to which the 
name “magneton" le given. 




Curiosities of Science and Invent^ 


A Maori Warrior on Jade 

T he New South Sea Island Hall which 
hail recently been opened to the pub- 
lic at the Museum of Natural History, 
New York, contains one of the largest 
uiKl most varied collocOons from the 
Somu Soas probably yer seen In thU 
countr' . These speclniens represent the 
ethnology, material culture, ceremonials, 
household arts, war clubs, weapons. Im- 
plements of hunting and fishing, etc.., as 
used by the native Inhabitants. The Fi- 
jian collection, numbering over J,000 ob- 
jects, Is especially noteworthy and was 
presented as a gift by Mrs. Morris K. 
Jesup. One of the striking features of 
tho exhibit Is a unique statue reprasent- 
ing a dancing Maori posed on tho largest 
boulder of Jade In the world; the stone 
weighs 7,00(1 pounds. It came from West 
Island, New Zealand, and was preaented 
to the Museum by Mr. J. Plerpont Mor- 
gan The statue was executed by Mr 
Sigurd Neandross, and waa cast entire 
from a living Maori, the model being 
sprayed with paraffin, and plaster ap- 
plied afterward to strengthen It. This 
Is less painful than the old plaster pro- 
cess, and the entire head and body can 
be taken at one oast. The coloring was 
done from life, and the Uttoolng on the 
face and hips was copied 'from a series 
of tattooed beads forming a part of the 
New Zealand Exhibit While performing 
a dance the Maori man must follow the 
traditional code handed down from his 
fighting ancestors, which demands a con- 
stant thrusting out of the tongue accom- 
panied by the greatest possible distortion 
of features The farther the tongue la 
protruded, the more terrible and danger- 
ous is the man supposed to be to all foes. 
The Maori Is pictured beating time to 
the dance by striking the palm of the 
hand against the thigh and brandishing 



aloft the favorite war weapon, the 
"mere." 

Electricrilyheated Fftbrict 

T he idea of using an electric heating 
wire in connection with flexible ma- 
terial Is not new, but as far as we are 
aware, It has been used with asbestos 
fabrics only Such fabrics are Intended 
particularly for high temperatures. They 
are naturally of coarse grain, and were 
not very manageable electrically, and 
were also wanting In flexibility. 

An Inventor has recently hit upon a 
method of electrically beating carpets, 
coverlets, knitted fabrics and the like, 
made of wool or other threads, so that 
the presence of electric wires Is not 
bel rayed The wires are energized by a 
flexible rord attachment to a lamp socket. 
It Is during the weaving process that the 
textile threads and the electric wires are 
put into the fabric together, and they go 
to make it up In such a way as to pre- 
serve tho usual appearance and supple- 
ness of the tissues A central wool thread 
Is used around which a flat braided metal 
card Is wound spirally. The flat braid 
Is made up of very flne nickel wires, and 
after It Is wound on the core thread, the 
wbole IS given an outer braiding of wool 
or other threads. Thus a very flexible 
thread la formed which does not buckle 
when It lb woven. The metal thread has 
a large beating surface in proportion to 
Its section. The great number of electro- 
thermic wefts composing a circuit per- 
mits of having between two neighbor- 
ing wefts a difference of lees than one 
volt, and the fabric la arranged so that 
there is no danaer of ahort-clrcultlng in 
this way. and there la nothing to bo 
feared in using the tahrlM. The selvage 
Is not made with IMfitiBg wlwe in order 
to avoid brliwing the metal attr, the bor- 
^ where It ttjiht heMNffi*, ruWbed, Col- 
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gudar heoaosg It mtoha the, :l|iipriiiW'|ilioe 
of a oertailt John Peten|int, a itoi^y 
tea plfiBtar. riw man nppento to have 
been mtoer ga eoeentrio todtoidnal had 
in order to prove to the toddd hie Mlief 
in oonerete as a building set 

about the bonstmotlOn of thiit great tow- 
er. The building took mnhy yann to 
oomplete, but is eatfrely of ooacreto, had 
by the time the Anal layers had been 
plaoed had reached aa altitude of laore 
thaa three hundred feet It is about 


forty years slnoe the tower was ereotod, 
and its present ooadltioh is oertainly a 
Justification of the faith of the builder. 
As has been Indicated, Petersen left In- 
Btruotlons that hia remains should be 
placed under too tower, and thia was 
aooordingly carried oat Another desire 
that the chamber at the summit should 


contain a light was defeated by the firm 
stand which Trinity House, the Hot- 
house authority, took on the matter. 
Such an Uliuninatlon would have been 
visible for miles out at sea and would 


naturally have proved very misleading 
to eailors. 


Combined Detector and Toner for 
Wireleao Tdegmplijr 

A t first glance one might be led to 
believe that the Instrument plctored 
herewith Is an ordinary standard double 
slide tuning oolL However, on ctoser ex- 
amination a detector may be plainly seen 
at D. The slider g is a common slider 
similar to that used on any atandard 
tuner. It makes contact by means of a 
brau ball which rolls on the bared con- 
volntloDs of the coll. Slider S baa no 
ball, but has attached to the lower part 
a etlff spring XT, which carries the regu- 
lating screw B. This screw bean on a 
lighter spring O, to which tile detector 
ia attached. The detector la a blunt 
piece of alllcon embedded In a brass cup, 
and the silicon makes contact with the 
convolutions of the coll, which are bared 
along the path of the detector. Thus 
the bared copper convolutions act as the 
other element of the detector. By means 
of the screw 3, the pressure of the sili- 
con member upon the hared wire convo- 
lutions may be varied at will. DIreot 
tuning la accomplished simply by sliding 
the detector /> back and forth until the 
point is found that gives ths loudest 
message. 

Of course the detector uses no hat- 
ierles of any kind, as rectified cur- 
rent of the Incoming waves Is sufficient, 
as la ths common thermo«lsctrte de- 
tectors. to operate the tokphoas re- 
ceivers. 
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of the beat ktad, auch aa we find manl- 
featod In Principal Baainlner William A. 
Cowlea of the United States Patent Office 

A. native of Montgomery, Ala., after 
completing hia atudtea in civil engineer- 
ing at the Sheffield SclentliSc School of 
Tale Cktllege, and a short tonr of service 
with the City Surveyor of New Haven, 
be was appointed Ugiographer on one of 
the parties of the United States Geo- 
graphical Survey west of the 100th 
meridian, serving under Lieut. George 
M. Wheeler, Corps of Bnglneerlng, U. S. 
A,, and waa engaged for a number of 
years In said service. Near tbe close of 
the season of 1877, while assisting in 
btttlding a topographical monument on a 
peak of tbe Sierra Nevadas In California, 
at the headwaters of the Carson River, 
Mr. Oowlee detached a small piece of 
stone, wlilcb unexpectedly and without 
warning caused the fall ot an avalanche 
of rock, which crashed down the side 
of the peak, carrying ' Mr Cowles with 
It, That he escaped with his life was a 
miracle. As It was, be suffered com- 
pound comminuted fracture of both legs 
below the knee, with surgical aid ' no 
nearer than Genoa, Nev., nearly 60 miles. 
Thence he was carried over rough trails 
and mountain roads, and his legs could 
not be set until more than three days 
after the accident, After much surgical 
experience, until he waa Anally able to 
Itthve a Chicago hospital after many 
months of ^trestment, be was obliged to 
le«m to watk anew, and It waa several 
years before he was abls to abandon bis 
orutches for the cane which Is hie con- 
stant companion^ 

After a short service in thff Land Office 
at Washington, he waa appointed to the 
ektmtttlttg corps of the Patent Office, and 




M^tSd Principal ixamlaer in June IPOS. 
Ka has always served in important dl- 
. l^lMOss, and prior to his appointment as 
JMtoolpat ffimttlner was assistant to tbe 
Pje CMorge 8eol«f. to serve under whom 
1^1 ha tthensd to a libera] edpcatlon 
-Iha/ oraft. His elates in the 'office 
ftpttrauHoe. electricity, and' 
wahpnrr, ,ete.. now in his 
' — ' i at ihMwnt inoflidsa 





)ahea and marked by much activity at 
this Mme, and cutlery. In which eafety 
rasors constitute a prominent part. 

Mr. Cowles's conduct of his class Is not 
only evidenced directly by the nature of 
the actions Issuing from fals division, 
but by bis assistants, who are so sought 
after os to cause him much inconven- 
ience. An attorney who had been Instru- 
mental In securing the resignation of a 
number of bis asslsUnts for the purpose 
of acoepUng places outside of the office, 
once told Mr. Cowlee his loss at men 
was hts own fault, since his training and 
example rendered his assistants desirable 
men tor ImporUnt outside positions 

Hie Need of e New Aaaigiieei’ 
Index in the Patent Office 

T HK statutes relating to assignments 
of patents provide that an aaslgn- 
ment, grant or conveyance shall be void 
against any subsequent purchaser or 
mortgagee for a valuable consideration, 
without notice, unless it Is recorded In 
the Patent Office within three months 
from the date thereof. 

Under the present practice of the Pat- 
ent Office, all transfers and assignments 
of the patent property of tbe country arc 
Indexed in the digest of assignments only 
under the name of the Inventor of tbe 
Invention, application or patent epeclAc- 
ally set forth In each instrument. 

Prior to 1870 the Patent Office Indexed 
Instruments as In Indexes relating to 
realty, that Is to say, from party to 
party. However, aa many intermediate 
links In the chains of titles were not 
recorded, tt was found that after the fail- 
ure to record any particular Instrument, 
all trace of subsequent transfers would 
be lost In making searches To avoid this 
difficulty, Congress In 1870 made a spe- 
cial appropriation for the purpose of 
Indexing all prior recorded deeds under 
the name of tbe Inventor, and since that 
date all assignments recorded have been 
indexed under the name of the inventor 
Therefore, In making title searches of 
patents. It Is necessary to know the 
name of the Inventor of tbe application 
or Invention or patent Involved, and the 
searches are made by examining the In- 
dexes throughout the entire series con- 
taining the name of the Inventor of tbe 
particular application or patent which Is 
being considered. 

Frequently attorneys and the general 
public desire to ascertain what patents 
are owned by an individual, Arm or cor- 
poration, and there Is no way In which 
to determine such fact, except to aearcb 


each of the volumes wherein are recorded 
assignments, and In which volumes the 
assignments are Indexed from assignor 
to assignee. As during the period cover- 
ing the life of a patent, to wit, seventeen 
years, there are between nine hundred 
and one thousand volumes. It Is very 
difficult to make a reliable search and 
report as to tbe patents owned by any 
particular person. Arm or corporation 
As a matter of fact, the term of seven- 
teen years does not cover the posslbllltleB 
of tbe case, since an assignment may be 
recorded many years before tbe patent 
Issues. 

In view of the foregoing, the desir- 
ability of a consolidated assignees' In- 
dex Is apparent for the convenience of 
those searching title for patent property 
when the name of the assignee only Is 
known or when It Is desired to know 
the patent holdings of any particular 
person. Arm or corporation. 

Of course, the record of assignments 
In the Patent Office Is open, but the 
search required to ascertain the facts 
above suggested are so extensive and re- 
quire so much time, that they pre rarslv 
undertaken 

An Index of assignees would not only 
be useful directly In ascertaining the 
property holdings of any particular per- 
son, Arm or corporation, but It would 
also be useful to attorneys as well as lo 
the (riBce In checking up results of an 
examination based on the Index under 
thft inventor's name, and In ease of In- 
jury or destruction of one of these In- 
dexes, the other would be useful In trac- 
ing patent titles, as will be apparent to 
those familiar with fhls class of searches. 

In addition to the value of the Index 
of the character described to the gen- 
eral public. It would be useful to the 
Bureau of Corporations In any effort 
instil uted by that bureau to aicortaln the 
property holdings of a patent character 
of any given corporation. 

Tlie cost of establishing and maintain- 
ing an assignee's index would not ba 
very great In proportion to the value 
of tbe Index to tbe public generally. 

J. H. ColweU 

A s we survey the remarkable develop- 
ment of science and Industry at the 
present day, we hardly know which calls 
for our greater admiration, the wonder- 
ful perfection of the well-established arts, 
or the rapid development of tbe new. 
The latter perhaps more immediately 
strikes our attention, and attracts our 
Interest. The opening up of a new Aeld 
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of Invention necessarily brings with it 
a number of secondary consequences, 
among others the necessity for providing 
the necessary facilities for coping with 
the patent situation The new art of 
aviation has been assigned to the division 
of the Patent Office presided over by Mr, 
J. H Colwell. This division handles 
also marine propulslmi Formerly the 



J. H. ColwelL 


two subjects were dealt with quite aep 
arately, but when alrshliis employing 
jiropellers, especially those of the “hea- 
vier than air" type, came Into vogue, 
it was found that the class ot aeronautics 
Included praulleally no art as related to 
propellers, and much ot such an was 
necessarily embraced In ship propulsion. 
Then the close analogy between ships for 
navigating one Auld, tbe air, and ships 
for navigating another Auld, water, be- 
came apparent, the relation between 
ships for propulsion through the air and 
submarine boats being very dose, because 
they both are immersed In the medium 
they navigate The class having been as- 
signed to Kxamiuer Colwell, continued to 
grow with the very rapid Increase of In- 
terest In the art, and one of the largest 
Interferences In the history of the Patent 
Office was declared by Examiner Colwell 
shortly after be assumed charge of the 
rlasB. 

Mr, Colwell was born In PennHylvanla, 
and entered the United States Naval 
Academy In 1877. and after graduating 
In 1881, studied law and became an 
assistant examiner In the Patent Office, 
and waa promoted In 1907 to the office 
of Principal Examiner. Ills classes In 
the Patent Office have Included electrical 
signaling and telephony, and many other 
sub-classes, and his service In tbe Patent 
Office has been continuous since bis ap- 
pointment In 1889, except for a period 
during the Spanish war. when he re- 
signed to accept a rommisslnn In the 
navy, serving on tUo II S S "Terror" 
off the coast of Cuba and Porto Rico. 
It will be remembered that Assistant 
Commissioner Billings also resigned his 
position In the Patent Office to accept 
a commission In the navy during the 
Spanish war, both Messrs Billings and 
Colwell re-entering the Patent Office at 
the conclusion of the war 

Makiiifir Aeroplane Wings 
Impervious 

I N order to make the wings of aero- 
planes moisture proof and practically 
Impervious to air, so that they will com- 
bine great supporting power with light 
weight, the fabric Is impregnated with 





rubber. A new wtT ot eiwoniiiMlnMaf 
ttaie In a qntok and eaer nanner kaa 
been put into praotloe In Franoe, wAere 
aorapleoe tnanutaoture bai become a reo- 
Ofcnliied Induetry. After the thin, USbt 
fabric hu been eUtohad togetber and 
etretcbed on a frame, a eolation of rub 
bor contained In a portable tank la 
cprnyod on the cloth by meane of com- 
pvQgeed air, aa ehown In the accompany- 
inn photograph, taken In the Deperduasln 
factory in Parle. The omnpreesed air ie 
eupplled by the electrically driven air 
oompreeBor and tanka on the bogey, and 
paeeee through a long rubber tube to 
the aolutlon tank and thence to the 
eprayer held In the hand of the operator. 
A Bwood tube conveys the solution from 
the container to the noczle, whence It 
ie drawn and atomized by the current of 
com pressed air pasBlng across the nozzle. 
It Is the same principle as that of the 
air brush which artiste uao. Railroad 
freight care are now also painted In thla 
same way with the most surprising rac 
pldlty. 

Notes for Inrentors 

Some Interesting New Inventions.— 

Among the Interesting patents recently 
granted. Is the patent 990,869, to resi- 
dents of Antwerp, Belgium, for an elec- 
tric switch operating device: 990.879, to 
an assignor of the Cooper Hewitt Electric 
Company for a tilting lamp, Including a 
negative electrode of conducting liquid, 
wherein the device is etarted Into opera- 
tion by the rupture of a stream or layer 
of conducting liquid; 990,893, for a pilot- 
cell for electric storage batteries; 990,- 
897, for a flying machine having a me- 
tallic gas container of generally rectan- 
gular form with lie front end forming 
a lifting plane In connection with heli- 
copters and operating means; 990,958, 
990.966. 990,976, 990,986 and 991,038, for 
various Inventions assigned to Westing- 
house Electric and Manufacturing Com- 
pany; 991,012, to Qlllette Safety Razor 
Company, assignor, of «n apparatus for 
hardening and tempering Patents 991,- 
106 to 991,114, Inclusive, have been 
granted to William A. Turbayne of Lan- 
caster, N Y, assignor, for electric ays- 
toms of dletrlbutlon, except patent 991.- 
113, which Is for a charging apparatus. 
A patent, 991,804, has recently been 
granted to Bchmldt, of Cincinnati, O., for 
what Is termed an Easter rabbit. Includ- 
ing a casing which may be shaped os 
desired and a magazine in the casing 
from which egg-llke objects may be dis- 
charged, the invention being embodied 
In the patent In a rabblt-like figure whose 
tail may be pressed to eject the egg-llke 
figures from the mouth of the figure. A 
patent. 991,472, has been issued, for a 
climbing device having sections to re- 
ceive the foot of the user and sectiona 
to embrace a pole so that user of the 
device may walk up or down a pole as 
deelred 

The Water Monkey. — As summer ap- 
proaches imd the demand for cool drinks 
Increases, It Is well to consider Home 
moans of serurlng a palatable cold drink 
that will not only he free of tho objec- 
tions raised by many to Iced drinks, but 
will also bo economical Those who have 
been on shipboard In the tropics will 
recall the water monkey, a porous jar 
filled with water and hung in a breeze 
so that evaporation from Its surface 
would coefl Its contents, Now that elec- 
tric fans are universally used. It seems 
someone should Invent a convenient, ef- 
fective holder for a water bottle with 
wet cloths or some similar absorbent 
covering for the bottle to place In the 
range of an electric fan so that the lat- 
ter would, by evaporating the water from 
around the bottle or other water bolder, 
cool the wtter to a pleasant temperature 
for drinking. This seeid not in any way 
detract from the primary purpoee of the 
fan and the coqllng dsTleo eealil be made 
entirely indopeodent of ^o faa iPd of 
the bottle and adiwtod to roodNi any 
dsrtrod form of wataNMH&it 
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DBTicB Fos psBrwmMQ vauscK- 
N108B AND Af.l80 APnUICABU 1(0 I4m 
ON BOABD SHIP.— H. SAOMOiMaao. Bnd- 
ford, yorksUn, Bnsloiid. This taveatfse eoes- 
prlsM a «k>rliig suspanston dsvies for the sags 
wheNhy the ahoehs arWng frosa tke eCattiag 
and stopping are sSaeteally essbloiied or ab- 
sorbed; s locking device for mthitalntag tke 
cage stationery in Its support to allow of paw 
sengers entering and leaving it conveniently; 
a pewl and ratchst device for preventing the 
nndedred fail of the eage; and a simple fora 
of olMtrlcsI and other aechsntsa for control- 
ling the working of the engine. 

ADJUST tnug hitnn cbll ro& plant- 

EllS. — lA. H. CniBMAn, Devenport. town. This 
Invention is an Improrement In adJuataUs 
seed ccIlM and the object of the Inventor la to 
provide a plate having means for adjostlng 
the aloe of the seed coll, wherein It will BOt 
be necessary to change the oeed platen for 
seeds of different slsrs. 

BEAN HABVB8TER.-JaMIM B. Fowua 
and MonsEij;, J. TTstobo, Amenta, M. D. nt 
Invention llltMtratsd herewith has reterencs to 
s machine for barvestlng beans and tho like 
and separating them from the stallu and ehaft 
The nsual method of harvesting thorn io to 
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medicament gppUsd to dach and v^y 
and wherein the aet of ^ts afpHiMItlid wfli 
oporato the opparatm to bring sAdb ot tho 
books In tom toto the bast pmslp fOSHIon 
tor securing tho acdlosmsat. 

BHIP CUBANtNO DBYiCB,-T-CliuB*WI F. 
Houanp, Bllto, Nev. nis devloo Is for use In 
cleaning the bolls of ahlpo and othsc Tbsaols, 
by a proesoB of scraping; in ngwtteg barna- 
eles a^ other marine growths and fh* Uka, 
and the invention has refersnes mors poKtlfn- 
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l>>iU them by band and pile them on tbs 
gruand until ready for threshing. This ren- 
ders them liable to bu spoiled by dampness 
and by mixing with dirt The object, tbereforo. 
Is to provide a device which will nutomotically 
pull the vines, tbrcsb the beans from the 
stalks, separate them from tbs chaff, and sack 
the sepsrsted h<>Ans, 

MILKING HTrK)L.-G. A. MAl.MotBIt. Alt- 
kin, Minn. Tills stool Is adapted to be readily 
manipulated at the side of tbe cnlmal to be 
milked Tbe aim Is to provide a devleo wbieb 
will be extremely almple In coustruetion, 
strong, readily adjostahle, and with few cor- 
ners and crevices to harbor dirt and dust, so 
that It will bo perfectly sanitary. 

CONVEYER.— J. OrysMSi.T, Honolulu. Ba-! 
wall. 3310 invention has for Its purpose a 
conveyor In whleli the dorrlek cars are pro- 
vided with appliances to staUy and stsUonarlly 
hold them during tbe loading cperation, and 
adapt heavy litsds to bo carried to tbe cable 
without dtiDger of the cars overturning or 
otherwise deranged nr accidentally Oblftsd. j 

SraAH CANE rT'ITINO AND CRlTRHINn j 
MACHINE,— I'AUW A. PicdN, Merida, Vene-j 
suola 'I3ie inachlnr shown provides means for! 
severing cane Into strips proltmtnary to intro- 1 
doclng the same between erusbing rolls; pro 


Utrly to a dtvlea comprislai a Mdabls trams, 
a scraper earrisd thsr^, and sscans far smv- 
ing tbe frame in jnztapositica with ths Sbip’a 
hnlL Ths device abown in tbs imgtaviag can 
be used while the ship Is in moUen. and Us 
use doss not nqslN that tbs Tsssst bs placed 
In dry dock or token ont of water. 

MOAT COMPUBBROB AND BNTAlNBlt.— 
H. Hctsou and W. B. Bomon, PoeatsUo, 
Idaho. This invention eompramss bana and 
other places of meat (gcnsnilly aftw the boM 
has been removsd) in an expansibto and etm- 
troetlMs eytinder. and has la view s device 
having one or more chains or like UMmbsra 
arranged to pass around the oyltaBcr and cross 
underneath, and a lever to draw the chains 
tight about the cylinder and compress tbe 
meat, and having books to engage in the link* 
of tbe ctaaina 

DBIBR.— CiAimiDa F. Unskm, Invemeoa, 
ria. The purpose here is to produce a deviea 
especially suited and ndaptsd for drying phos- 
pbstoa. graphite, cement, and Uka. materials, 
by paosing the material tbroogh a lubstan- 
tially pvrpendicular tubs, provided at intervals 




bulb initoikim tiiat.«to4M^la«4 inA,b««i 
Cbtatobfi. -It tjie Ikfal li #t 
' daoived to have tba -knut amand at 
didgcaitned adttei It ton ba gwA urtfastt^ 

MMUAf 99 IrtyiHi ^ 'WlM9 . Il^ 

aeiuwlag tbem intp sg -but af tMi iHbiiis- m la 
•iaglde la woatructiM, aattn «bd pbilttTa to 
OSS. and inexpenolva to amnufaetuto. 

BASH FABTENM.-y. B. BaaMST. BM- 
, Steiu, Neb. This jitoito TsahivaMt adfpNlw 
. aaab of a window at tbe like to bald Nte aama 
• In a locked poslttoa. DM is rndds «f a tack 
I raountsd on a tmllar In sniagsaMBt Ytftb a 
I spindle, and meona eqgeglng tbb Spta<^ for 
I lemevsbly bokUng tbe spladle to a toqbed pasi- 
uon to engage tbe rack with the sash of a 
, wtodow, to bold tbe aam« stoUnaarg. 

HOBB ooDPLiNO,— w. 3 . Bouta, omwMa, 
I CaL Tbia eoutoing Ie of a type adapted to 
I eenneet togetber two soefi O BS at any heaa. An 
. object la to provide a device wbicb wlU bo 
) ettacheble and deteebable In tbe shortest pee- 
, alUe time. A fnvtbar ehjeet Is to provide a 
I coopUng epmprtalag a pair ef Interdttteg 
I members having an eftetent automatic paektogr 
I dlspoeed therebetween. 

r ATTACHMENT PDB DOOB CLAHPB,— P. 

W. iMiM, CAleo, Cel. Thte etteebment la need 
, tn tbe awnutocturo ef doors, sub, bltods, etoh 
, la clamping the various parts t< 4 lutbet, as the 
. stiles end rslts, and tbe purpooc is to present 
, spprerisblc Diction between one of tbe Jaws 
. of the clamp and tho door or similar yiees of 
f mill work, oo that tbn otllea and roUs will be 
brought at exactly rlght-oagiee to ooeb other 
when the door to fully prauead togetbea 

CDOTHBB CT.AM1>.— JoBn W. FlKCB, BsB- 
tonta. Miss., tore <4 i- U Binusv, Beatohio. 
Hiss. Tbe manner of using the cinmpt to 
shown herewith. The fSbrle baring bam oto 
piled to a line, the etamp to then flxod In 


vldes a mechanism with means for separating 
the strips to deliver tbe same betwem the 
crushing rolls In Hat position to proomt the 
pith in position to be cnitoisd, the nkta or shell 
being presented edgewise to tbe voUd to offer! 
the minimum reslstenee to the eroSMng strata ; 
and provides means for cSptnflag ^ JUieN of 
tho cane as expressed ttascefrom W the omsb- 
Ing rolto. ' 

or fioaoral ImfsffSat. ’ 

DENTAL INBTRTIMKNl' ROUHIfCi ABd' 
HTKRIUZma BRACKBT TABL».--..4miU A| 
Ksst and ODTin H. Tirmm, Attoato. On. fifbts; 
Invention rolatea to a toaeWnSd toUa and 
stertitoer. which to adapted to be attnebed fb 
a dentist's or surgeon's ClUllr «r cOUSh, 900 - 
which to adapted to cimtato «H tbo ttUrte 
ments and srttetos nenBmiy fir Ike opomtot. 
readUy accessible, and to e stidls «*udl«hm. . 

METAL tBILOB BANBBb-J. 8i LAFimL 
DeSaaee, Ohio. The invmrtlm to u Hbp)^ 
nuint to obect motal bakHH, im 


t Vf' 

j-i: 


A-J l-U p b pooltkm ohewn, by Wbtoh tbe atot fa tbe f«sto 

recetres both Rm tobeU and the line. Tbo 
edges of tbe Rjato it the i tot mgb ffi end twist 

wito trsosvers* taeHM SSltoTS 

jeetsd to t eurrsM sf btsttil ffrtilhg ktohtd as Shown. «b dstadk Rm dtomto it to 
through the tube. .IM durtoo wURtnlsd Iteiiu- miy auesuskry Io knoaton tbs.lmOl, ' 
with may bs cheaply oapetMeMA Witb remect 

to eflidency, eosUy OpiVWnd (Ssff’tootoitoljWd In ^ ^ ' 

cMuHtton, wUb the smbtlmt potoftto unB# fbr ■ mi tof Ob .total ■ toW osto 

opemtlon and meinteMtoto- ' TOim8TllA-i;A Jk> OoikMHr.'lfhWt OMbM 

CHIMNHY TOP.e-jfs Zm X BMSMeBas, **• *' Inwmtton provides a seMliwoUMi 

tho tom, of bmtoli'itoi»!flll)|;:M'4Btof«ito *g* ‘yWf M.WI ■ 
M pNUMttog tbi etr^ mffkb •£* * . . 
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PATCNTt POR •ALI. 


walc&t M tli« «qtialgr la about nine pouttda in 
a tlMUtana pounds. And In gotn( trom latl- 
^ tilde 40 dt(. to tb« pole the Inemasc would be 
( atwnt lour or five In a thousand, all causes 
I eeuddered. A man wetabing 200 pounds In 
Mew Tork would weigh about 201 pounds at 
Uw pels. This would not seriously Ineootent' 
eaos Mm In going there, as anyone can see. 
■ OwitrUugal force, produced hy the rotation of 
the rerth on Its axis, eauaes a diminution in 








eandls>pasrer and the bh>> 
. A hsasy balanos wheel 
motion BteSdr M • varylna 


Miles without Stopping 

A big automobile manufacturer vninted to show just how good his motor was. 
To do this, he determined to give it the severest test any motor ever hail— 70,000 
mllaa mkkomi Happing. (Name on request. ) 

That test, to be successful, demanded perfect lubrication. He could not afford 
to take any chiiwes — this was not a time to experiment with untried, utiproved oils 
and greases. 4 Guess what lubricant that big automobile builder chose - 



Yet, he chose Kejrstone Orease and 
Keyttme Motor Oil->and his motor 
completed the 10,000 miles in good shape 
— without a sWle stop. 

He chose Keystone Grease because 
it had proaad to have a lower friction 
test thu any othef lubricant on the 
market. 

Keystone Grease always lubricates 
perferay— never becomes gummy— and 
keeps its original consistency under all 
spcMs, pressures and temperatures. 

KEYSTONE MOTOR OIL 

Keystone Motor Oil is a cylinder oil 
of the same high standard as Keystone 
Grease. It is the only lubricant that 


One i>ound of Keystone Grease is 
e^al to three or four pounds of any 
other grease or lubricating compound — . 
or four to six gatlons of any bearing oil. 

Keystone Grease and Keystone Motor 
Oil can be bought from all dealers and 
garages — or direct from any of our branch 
offices. 

Send for interesting lubricating litera- 
ture— a liberal education on the subject. 


KEYSTONE LUBRICATING COMPANY 




PhllsMlaiphia. Pmnajrivuilm 

RANCH OFFICES AND WAREHOUSES 
7 Bwsdwsy. ' n Nsiw*! Buk 
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San l^'rwaKa, 266 Msrkst Sosst. 

^^l'*-95?V^TrAvww 


VACUUM CLEANERS 
Broomell’a Victor Stationsury 

We manufacture Electric SteiieBaty Oeanen for buildmgi of any sae 
or luod. 

We make a specialty of reaidesme work, and our m a rhine a can be in- 
■telled in old or new nouiet without expert kelp. 

We ma n u f a ctur e a Statuniaiy ior use with Gasokne Engine or other 
power, especially adapted to coimhy homcA 
The ViCTOR EMe Portable is a ^ powerful lundreinely finished 
machine. ” T'b the final in ffia land. 

Send for pfistod maUer. Buy drect Irom the meaufactuicr end save money. 

VICTOR CLEANER COMPANY, YORK, PA. 




Q With thia Cunen you can make snap thoto on 
dark or cloudy days and in the shade, or even indoors. 

make time exposures of any duration, or au- 
tooatic exposures from -jV to iVirir of a second. You 
see die image right side up, the size it wiD appear 
die negative, up to the instant of exposure. 

Q TIm 3<A Graflex makea a picture 3 Vi x 
5V^ on 3>A Kodak daylight 
loading fQm cartridge. 

Q Graflex Catalog free at your dealer's. 


Fofaner & Schwing Divinon 

EAinUN KODAK CfMTANr 
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the oil busiiie<a. and wOl not carbonbe g 
if properly u«a. 

A good oil meana evtryihing to your 
motor. Don’t merely aik for a “gaaa 
Itthruant” — x)\e saj* way ia to aay 
“PANHARD OIL” to tfte dealer and 
iaaiat tai M. Sold in '‘Checkerboard" 
cana^or in^bulk. 

H iJpt y-n’twl. Ml? K yiriiJS; 

kMUy ibuig ywr mum. 

To Dealer* ; Special "Help Bell " Plan. 
GEORGE A. HAWS.74no*8t.N*w Ya* J 


|EH'c^N'tS 'HEROSENEi 


eeerytbln*. Complete Plana f«r-JB 
niaheil. eapart odTloo 

AdaptetJfortNn^ — 

aaTWhoM Won 



li 


JACEIR Marine 
4>Cycle Eni^ines 

rOh’apafa'aeTino*. 
rid* ipeed ramie and railabtittr 
ndci oiMi iiyiua eoiutltliina 
Uetatowb. p. dead turoatalu*. 
CHAS. J. MfllR CO. 


BARKER MOTORS 
ll*ll*bl*.-1K a 10 H.O-EooiMmleal 

a«2uw iT'Jsi'.r^sss.oT'.sJ!: 

maobanlcal Idea* and peod nooairae. R 

cXbai(kei.IIoswalic,Gom. 


;$60 

IILSON 

aoMovaiu 

NQINE 



For Every Power Need 

can pel lint the ttrle and me to meet 
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fCMMwad /VitW ^ 
Borthornmort BtAni of ciRtounu. Ob- 
•arveri aoutb of latitude >8 „ 

at tbU tlm* see tb« two brlRfct fttn 
Alpha aad Bete OUitatiir}. lopr }& Rut 
aoutb. Tbe former, wblelt llai to tha 
eastward, le tbe Beareat known star. 

Scorpio le riling In the aonthaast, and 
Aquila In the east. Opbiuehtts and 
Berpene flU the eoutheaatam sky. Oygnus 
is low In tbe aoriheast, Lm above it, 
and then Heroulee and Corona, on a Una 
toward Aroturus. Casalopeln is low In 
the north, Oephne above, then Draco and 
Urea Minor, while the Great Bear is 
high In the northwest. 

Oapella ii setting below this, and 
Castor and FoUux are low down on the 
left Leo is due west and higher up. 
Hydra itretcbei along tbe horlaon from 
the west to the south. 

Tbe smalt sodlacal constellation Libra, 
Illustrated in our Initial, might be over>| 
looked in such a hasty survey. It can, 
however, easily be picked out between 
Virgo and Scorpio. Jupiter, which la now 
near its western border, quite outshines 
Its brightest stars, but two of them— 
Alpha and Beta LltHus—are above the 
third magnitude, and fairly conspicuous. 
The former Is a wide double, which is a 
very pretty object for a field glass. 

THE PLANETS. 

Mercury is a morning star in Aries and 
Taurua, and can be easily seen about tbe 
first of the month, when he rises about 
3:45 A. M. Toward the end of June he 
Is too nearly behind the Son to be ob- 
servable. 

Venus le an evening star, setting about 
10 P. M. all through the month, and very 
bright Telescopically she shows the 
phase of the Moon Just before third 
quarter, on her way to become a crescent 

Mars Is morning star In Pisces, ris- 
ing about 1 A. M. In the mldiUe of the 
month. 

Jupiter Is on the borders of Virgo and 
Libra, and crosses the meridian at 9:40 
on the 1st, and 7 ; 40 on the 80tb. so that { 
be Is visible till the morning hours. 

Saturn Is In Arles, and rises about 3 
M. In tbe middle of tbe month. 
Uranus Is In Sagittarius, and is due 
south about 2 A. M. Neptune Is 
Qsminl, too near tbe Sun to be observed. 

The Moon is in taer first quarter at 6 
P. M. on the Srd, full at the same hour| 
on the 11th, in her ilast quarter at 4 
P. M. on the 19th, and new at 8 A. M. on 
the 26th. She is nearest the Earth on 
the 26th, and farthest away on the Itth. 
In her circuit of the sky she paeees near 
Jupiter at about midnight on the 7th, 
Uranus on the 14tb, Mars on the 20th. 
Saturn on the 23Td, Mercury on tbe 26th, 
Neptune on the 27th, and Venus on tbe 
29th. The conjunction with JupKer is 
fairly close, 

At 8 A. M. on tbe 22nd tbe Sun reaches 
B greatest distance north of the 
equator, and enters the sign of Cancer; 
but since, owing to the precession of 
the equlnoxee, this imaginary “sign” has 
moved into the constellation Gemini, 
tbis statement is ae purely conventional 
as tbe other almanac one that on this 
date “Summer commences.” 

Princeton University Observatory. 

The PariB>Madrld Aerophne Race 

(Oontinued from f/atK US.) 

San Sebastian, and descending In a 
magnificent glide at 10:69. At Arcacbon 
left Prance. .When passing out 
over the Bay of Biscay he encountered 
the worst air eddies with which, he has 
ever had to deal. Near tbe Spanish 
town of B'uenterrabla one of fats wings 
grazed a huge boulder on the mountain 
side and was slightly damaged, laltbough 
not sufllclently to stop VedrlneS, who] 
reached his destination without a mis- 
hap. M Garros made an early start, 
leaving Angculeme at 5:12 A. M. He 
pressed tbe Bay of Biscay gneoRufulty, 
but was detained for ovSr two hours at] 
Fuenterrabl'a In order to replenish his 
fuel. He 'finally reached San SsbagtUn 
at 11:40 A M., his time for Ute Moon<l| 
stage being 8 hours and 2? mlhWM. 
Gibert lost fats way In the fog. M>d. 
after flying above th« Bay ’«f Elseay for 
more than two hoara, he at length 
landed at «larrltg to t4e on T ' 
left thgre finally, after fufthe; 





fix • 

San SSSa At «;«l Ifl, 
bee* UK hours on tha way. 

The third stage of the tnoe, a AiatAMeJ 

I 287 mUes fnwn ,0^ 

Mafirld, waa raced _ 

Mey Uth, by Oam% fittheit Md VaA-l 
rtnea. The firshmeatloned of 4heae RVM 
latora, who wm raetns wfOn *« ammaA 
can monoplane hulli Iv - - 
Molsant, wea obllfed to fisw^nd. 
mllea from San SetiasUan owing to a 
breakdown of hia Gnome meter. / 
of a mountain 
which It was tmpoatiUe to restart, ha 
wsa out of tha race nndar the rulan 
Olbert was the first to start, leaving 
Ban Sebastian at 6:28 A. M. 
followed by Garros at 7:12 A. M., and 
by Vsdrinea at 7:17 A. M. Olbert and 
Vedrlnea passed over Totosa, about IJf 
start, in aafety. Thlti 
place Is in tbe heart of the mountalna; 
and at an elevation of about 4,000 feet 
It was oonaldered tbe moat dlfflouU phrt 
of the Journey. Olbert 
Olasagutla, 40 mites from San Sshgi’j 
tlaa, to take on fuel aad auppliM, In 
attempting to restart, hia maOhlne up- 
set and was damaged. He waa oUlSefi 
to return to San Bebaattan and to get 
help In making repaln. Vedrlnes flew 
125 miles, passing over the city 
Burgos at a height of 6,000 feet shortly 
before being forced to descend on ac- 
count of a breakdown «t 

repair the 
motor, but did not finish the flight till 
the next day. On Friday he re-aaoanded 
at 6:20 A. M., and flew without a atop 
the balance of the distance to Madrid, 
reaching there finally at 8:09 A. M. His 
time was therefore 2K hours for the 
160 miles of the course remaining. He 
rose to 6,000 feet in erosslng the Blsrra 
OusdarsranuL Mountains, which 
are 4,750 feet high. He was greaUy 
fatigued and most perished with the 
cold. Olbert also finished shortly after 
Vedrlnes. 

Vedrlnes, therefore, won thi race In 
about 1214 hours’ time, hia average 
epeed the entire distance being about 60 
miles an hour. .This Is 20 miles an 
hour taster than LeBlano averaged In 
the "Circuit de I’Est” last year with bis 
BlOrtot. When tbe dlfflculties 
course are taken into consideration, one 
that tbe average speed In cross- 
country work has risen 80 miles an 
hour in less than a year, as was demon- 
strated by Vedrlnes In the first stage 
of the race. His wonderful flight from 
Paris to Angculeme In 8 hours and 43 
minutes, with a single atop of about a 
quarter of an hour, has again brought 
out tbe cspabllltles of the modem aero- 
plane for high speed passenger trans- 
port across country. Ttet this machine 
has shown Itself capable of flying at the 
rate of 76 miles an hour wl'^ but a 60 
horse-power Gnome motor, when the 
B16riot monoplane can cover only 66 to 
miles In tbe same time, apeaks well 
for the achievement of Blfrlot'a former 
chief pilot, Leon Morane. His mono- 
plane for high speed passenger trsnspor- 
utlon dlBers but slightly in general 
appearance from that of M. Bifirlot, but 
tbe body has those tapering linss at the 
front and at tbe rear which are 
by Nlenport on hia monoplane—* ma- 
ohlno that proved Itself some time ago 
be tbe fastest for a given horse- 
power. When tbe fact Is taken into con- 
sideration that the 50 horse-power j 
Gnome motor develops actually about 38 
horse-power only, tbe speed of Verdines 
bis record-breaking flight !a all 41 m 
more remarioable. Nevertbelsee, as « 
performance of speed pure and simple, 
the record of M. Nlduport made on May] 
10th, above an aerodrome of 100 kllo-j 
meters (62.1 miles) In 60 autnutos and 
36 seoonde (74.32 mllee an hour) is evsn 
more remarkable, smee this record was‘ 
made over a S.l-mlle clroular course, and 
consequently wind could not have af- 
fected It The motor nsM traa a doubla- 
opposed-cyllnder MloUport engine rated 
et 28 horse-power, bttt developing In 
reality about 40, OT, in oOier w«rda, 
about the same as tha 60 honoipower 
Gnome. Brerythlng, abpttt the nutebtae 
fas oonatructed hr VRwpoM with the 
excantton of Oia progiiBir which wgs 
madh by Ragy ^khNi.' ' 'iheuporthJ 
preWoua best perflinranjl^ , ■ 
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h 100 kllomet«rB in R9;08, vhereu carrr* 
! Inf tYo possengeri he raoulred only 8 
^ feeOBdB more. Both thoM former reo- 
Ij onk wore made with « SO hoiw-power 
Oaome motor. 

•• The ParlB-MadrId race wae organised 
^ by the PcM{ Parteicn of Paris, Ure prise 
being 120,000. In addition to this the 
Spanish Aero Clubs added <10,000, and 
Kin* Alpbonao offered a special prise 
for the machine which makes the faateet 
time over tipanleh territory. Com- 
Ipetltors in the race were also eligible 
I (Or the Quentln-Bauchart prize of $10,- 
000, which Is open for competition from 

I the first of May until the first of Octo- 
ber. Bierlot protested against Ved- 
rlnes’ being allowed to start with a sec- 
ond machine after the one with which 
he originally tried to start was smashed, 
Jbut In view of his excellent performance 
with this second machine It la not prob- 
able that this protest will be pressed. 

The Cuirent Sopplenient 

T HB Hellmann suspension for sutofflo- 
blles Is the subject of the opening 
article of the current StrppLEMENT, No. 
1848. — It la generally recognized that 
Improvements In aerial navigation will 
be greatly facilitated by a decrease In 
the weight of the machinery. With this 
end In view, metals or alloys of low 
specific gravity have been sought. The 
alloys so far developed are dlscusaed. — 
The Increasing demand for gold has 
turned the attention of miners and met- 
allurgists to new fields and new methods. 
The more notable of these are described 
j by Elmer Ellsworth Carey, under the 
. title, “The Electrolytic System of Amal- 
• gamatlng Gold Ores.*'— Mr, W. h. R. Em- 
■ met contributes a paper on proposed ap- 
. plications of electric ship propulsion. — 
Mr. Carl Dlenstbach writes on the new 
rigid dirigible of the Brltlah Navy. — 
How a reinforced concrete building wai 
demolished le described and Illustrated 
—Mr. WllHs R. Whitney, director of the 
Research Laboratory of the General Elec- 
tric Company, shows what a financial 
asset research Is to a large manufau- 
' turlng company. — Mr. Saeuberllch con- 
cludes his splendid paper on Diesel ma- 
rine engines — The lecture recently de- 
livered by Prof. Emil FlB<iher, of the 
University of Berlin, on the occasion of 
the Inauguration of the Kaiser Wilhelm 
Society for the Advancement of Science, 
was devoted to recent advances and prob- 
lems tn chemistry. The paper le printed 
. tn the current SurFLcxEirr. 

Queer Moontain Shadows 

T he Peak of Tenerlffe projects- a huge 
shadow stretching upward of fifty 
miles across the deep, and partly eclips- 
ing the adjoining islands. Exaggerated 
shadows of Immeneo size are commonly 
seen In many other places. On the Harts 
I mountains the so-called Spectre of the 
, Brocken throws gigantic shadows of 
mountain climbers into the sky, repeat- 
In* every movement made by them. The 
same occurs on the summit of Pam- 
' bamaroa. In Peru. 

On the tops of Alpine peaks, and on 
the sumhitt of Ben Lomond, In Scotland, 
mlsu la one case and rarefied air In 
the othOr explain these ortlcal Illusions. 
The same causes produce also colored 
shadows, varying at each hour of the 
day, and traceable to the dispersion of 
the solar rays. 

Hie Earth’s Core 

AT a meeting of the Selsmological 
/XAsseciatlon at The Hague, Prof. 
Wetohert asserted that his studies of 
the varying velocity of earthquake 
tremorli, passing through the Interior of 
the globe, lead to the conclusion that 
’ sarth consists of a central core of 
||ron or steel, about 6,580 miles In dlam- 
'ater, surrounded with a stony shell 980 
Bites In thickness. Between the outer 
SSUd rind and the Inner layer of rock, 
covering the metallic core, he thinks 
there Is a' layer of liquid, or plastic mate- 
rial. lying a little less than 80 miles 
. Iielow the surface of the earth. 

AaotraUgn Antarctic E*itod|Uon.--Tbe 
. EhMmaian Awociatlon for th^ Advaac*- 
SSmt at Itelenoe has grafted 11,000 
' toward the proposed Austrtilan Ant- 

, .mmmiia. i»a4M B* .. Mawama 






'J'RACE back your automobile 
difficulties and you will locate 
many of them in the cylinders. 

Trace back cylinder troubles — 
pounding, misfiring, etc.— and you 
win usually find a deposit of carbon. 

Trace back the carbon deposit 
and you will find the feult in the 
lubricating oil. 

There you have the cause of most 
gas engine difficulties. 

After several years of painstak- 
ing effort we have produced an oil 
that marks a distinct advance in 
gas engine lubrication. 

This oil practically eliminates the 
most frequent cause of gas engine 
troubles — carbon deposit The oil 
is called Polarine. 

Polarine Oil maintains at all 
times an elastic film between the 
moving sur&ices. 

It flows freely at all speeds and 
all temperatures. It docs not get 
too thin at high temperatures, nor 
congeal at zero. 


The Polarine brand covers : 

Polarine OiU aold in sealed cans, gaiUem 
and half-gallon sizes; or in barrels and 
half-barrels. 

Polarine Tranemieeion Lubricant, in 
three consistencies for transmissions and 
diflerentials, sold in cans of convenient 
size ; also in barrels and half-barrels. 

Polarine Cup Create and Polarine 
Send to our nearest ^Are Create, the latter of high melting 
agency for ‘Polarine point, particularly adapted for use on uni- 
Pointers.” It includes versal joints. Sold in round cans, 
hints on lubrication Liberal use of Polarine Lubricants will 
and the causes of save you many embarrassing delays and 


engine troubles. 


lengthen the life of your car. 


Sfandard Oil Company 
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PROVED 

INVESTMENTS 


f imriwtMi by 

<1 tome lime ago 

1 1 each indance the original hood 
issi e hai been materially reduced 
throiif(h the ( perati in of our plan of 
serial payments, the niaigin of ecennty 
has been coitesponcluigly Inereaied 
aiil the ability of the borrower to 
tak care of the mtercR and mataring 
prlniipol hai been proved. 

There bonda are secured by first 
mortgages on valuable properti^ are 


. ji ifnrm earnings and 
inetiti of the various compeues ate 
experienced and conservative 
We commend these bonds to In- 
vertors requrmg n seasoned Invest 
ment pay ng from 5 to 6 per eoat. 

Ask for CIniiUrNa. 7 M Y 

Feabo^ 
Hbnglitdiiil &€o. 

(btiUhM IWI tots USolUSl. ausaao 


A PLAN for INVESTORS 

Wt InflM rwir insalrisi ressiUiar our slsalsr 
thr roKkssc ol asUKsul lul likiMrUI Siadn, 

chua of idlK lUlaa Mcu d«. 

(bis vita, »kkb Is luplrtar ta'bv^ tturkt nraa 
m vlOiout eUmlaailai ssnUI rsr- 

•‘PKAVTKUL jurttnxyn- 

LEAVrrT& GRANT 


thaa steal yet irlthout llatilitty of oxlda- 
ttoib t* uaed largdy la tiia fnuaeworiL 
The name of the now ainAlp ii the 

Mayfly ‘ 

New ATlaton at 

of theahedBat Belmont Parle are oocnpled 
at the preaent time the majority of them 
belsc fUlad with aaw aaretflanee la the.] 
flouraa of conatruotion aooia of which 
embody norel idaaa Among the practl 
oal machinal which haya been making 
dally fllghtfl are the Quaan monoplanaa 
piloted by Arthur B Btana< who la a] 
lloenaed aviator of the Aero dub of 
France Thla machine raeemblea the 
Bldrlot oloaely and has ahown ttaalf to 
be a aura and ataady flyer Two blplanas 
eonatructad by F P Schneider have bean 
flown with auoeaas by tha builder and hia 
aviator Joaaph Rlohter On May 24th 
the latter made a ll4Blla circuit aorow 
country with a paaaenger after ha had 
mounted a new Roberta twfHjyola motor 
upon hia machine Bari J* Orlngton boa 
aloo been making fllghta with hia 70 
horaa-powar Bldrlot 

Avlatian Maata la AaMelea.— Therel 



RUBBEiR ‘^rTjobUaf Work 

PARKER. STEARNS 4k CO. 
ass-aflo Shaffialil. Av., BwaMyia K Y . 
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How Manufacturers 
Can Increase Their 

BUSINESS 

Read Carefully, Every Week, ibe 

OaaMfieJ A dYertamg Cohmu 

Scientific American 

Some week you will be likely to 
find an mquiry for aomethmg that 
you manufacture or deal m. A 
prompt reply may btmg an order 

WATCH IT CAREFULLY 


hngi rigid dlrlglbla ifhMh * 

far uaa M * aafti miM mgi 
tta At 

long and 4& faet In 
lifting oapu^ty of ai tmiA It H 
with two flHtyliadar motm« of «id «f 
100 horaa<pow«r, raapaottyolp TM Ygo- 
•al waa oonotmetad by Vlatan. Sott * 
Maxim after the gaMra) daiigs of a 
Zeppelin alrahtp. A now 
duraUnm, which la 



waa a general axodua of aylatom from 
Mlnaola and Balmont Pnrk last waA 
brought about by Important flying en 
gagementa In varioua parts of the conn 
try Capt T A Baldwin packed up hia 
new matal-conatruotad biplane and sent 
U to Columbua Ohio, where a meet la 
being held this we^ Bari Ovlngton and 
Tom Bopwlth the winner of tha De 
Forest prlae for a flight acroaa the Bng 
lldh Channel are alao participating In 
tha Columbua meet Aviator Arthur B 
stone and Aviator Oaorga C Nealy have 
token their Queen and Btdriot mono- 
planes to Newark, N J where the flrat 
aviation meat In that city la being held 
at Olympic Park James V Martin, the 
Tloe-prealdent of the Harvard Aermautl- 
cal Society who has learned to fly in 
England is returning wHh Mrs Martin, 
who is an avlatreas and who will par 
tlclpata with her hnahand In an avtatldn 
meet at Waltham, Mass., on June Kith 
Arrangements are now being completed 
and a fund of flOOOOO baa been raiaad 
I for a big aviation meet at Chicago from 
August 12th to 20tb In addition to 
these meets Curtlas and the Wrigfata are 
giving exhlbitlona eontlnuouily at varl- 
oua cities throughout the country 

Baeent Aeroplane AeaMaata.— Headed 
by the fatal accident at Isay laa-MoUneanx 
on Sunday May 21ft (aa mentioned else- 
where In thle tsane), there have been a 
number of more or serious accidents 
with aeroplanes during the past couple of 
The eeme day that the French 
Minister of War was killed sn aoroplsne : 
tell upon tke crowd of apectstars nt| 
Odessa, Russia injuring a large number | 
flve of them fatally Two days later, at i 
Strasburg Oermany, Aviator Lnemmllnj 
ell 200 feet and was Inetantly killed. On i 
May 23rd alao at Bristol, Tenn , Anthony ! 
Jannue the young Waghington aviator 
deliberately steered hlB machine sharply | 
irth to avoid running Into S crowd 
He waa thrown 100 feet or mm but for-: 
tunately he was not fatally injured The 
•ame day during the eontwe of aa avtai- ; 
tion meet at Augabttrg, Oenimay, Ari 1 
ator Swandt swooped down on tlM spec- 
tatora killing one and fatSUy injuring 
two others On May 2Sth, at Rendon,. 
Bngland a pupil named Beuaon fell to 
the ground when making a lliaip tnn: 
and was kilted Some of those aecldsnta. 
were no doubt oaueed by tsllnre St ^ 
motor but neverthelaes they flhsnli I* 
a leaaon to avtatons not to Uf tHttn 
like swooping cioaa over tbs hsaAi At 

wMDf. we iwe 10 


We 

1% jai A w il nwynm ^ 

^ OM die M lb 
whose BBiDei gpgiMr RB lb ittie MRI ik b 

I 0(€flii«hewe4o«atciienbB%^ 
lent UI tbbt widMiR penabraii. » db ItRP M . 
yoa from MttKbg in *lnt don't wsil 
at once ukd test atnoed bit ^ wMiet jm ^ 

your name wffi b CMiMeled. 

AH mmA 4m 

M simply send in dm BMOM of dwae wnaiB yoRllubbS 
Ameri^ wtH igiefeot end we vnB di be Mb Of cR 
more names youaendmbebllerindb tb Media < 
and tb persond adk™™ 

will b exiaidad. hWeiUi new idnciv^^ 
hst you ssndui wewfB eMeid yenr attbeaf^ foWModb 
Tbs if we get dzMidjmibMfntty^ 
your sdneripiKn tor a fiifliynar. 

Don't b! to put your mnne and addraa Wpeh 
send us, so :hat we nny b enabled to gnre pnfm ewlt 

^ Mad dl hslg to Onodalion Dn 
361 Broadway. New Yodt Qty. 
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Rarely baa a narrative of 
adventure met widx more 
iastantaneotts auccew. or 
been received with wider 
comment, than 
Gmwsel Vndmkk FonstamV 
story of fighting with 
Cuban Insmgenti* 

A new seiies gitifdet des> 
ciibing hi* eiqieiiencefl 

IN TH£ FHIUPPINES 

will begin in diis mtlmber 
widi an account of **Thc 


thefipanisbAtMTicanl 
and of ear^r days of fight- 
ing against dm Fibfinoi. 


Recollections, Grove enil Gftf 

RF 4fre- n«r<«H 

TH» TRtJB STORY OF THE TckpTURB OR TRESUMCNT JlFFRUpOW 

DAVia utac&Lm asbassinatidn. trr otow op t^r war 


A CoToo^ In four- 


Am«rl«R Itmpl4idid 

Foalor* 






Aa Artlit^e RkRadaeas Ih 

Colleatlkt 
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MODEL NO. 3 

TtielCidbiicr 
Star FindUr 

Thi am aiaiU k aow 
radrfarddNo. ‘nii 
(iilMial itai 
IMlBli dhadbr at iKa 

aalhawitahii2r^ 
■aadbyaatlettkalaiaa 
iHdvMrilia^ b h, how' 

faT^ad!^ h> tka 
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sir Emert SliMldetMi’* Arctk PUm. 

In tlM eolumna at the New York rimta, 
Sir BrnoBt Shftckleton denU* inten- 
tion of lending an expedition to Crocker 
Land. He expresees himwU pleased at I 
the Idea that the American Mneeum of' 
Natural History, of New Yorti, will tend 
an expedition to Crocker Land. 

Dr. Samiiel H. Scndicr. — Dr. Samuel 
H. Scudder died on May ITth, at Cam- 
bridge, Maee., at the age of 74 years. A 
graduate of ./llllame and of Harvard, 
ho was a custodian of the Boeton Society 
Of Natural History from 1864 to 1870, 
assistant librarian at Harvard from 1879 
to 1882, paleontologist of the United 
States Oeologlca'. Survey from 1886 to 
1892. For two years (1883 to 1886) he 
was the editor of Bdence, He was an 
authority on Lepldoptera, Rhopalocera, 
Orthoptera, and foesll insects. 

The Solar pHMllBX.'The recent near| 
approach of the small planet Bros to the 
earth afforded an opportunity, which was 
embraced by many astronomers, of mak- 
ing a new and accurate determination 
of the earth’s distance from the sun. 
Arthur Hlnka has reduced the observa- 
tions, and has obtained for the solar 
parallax the value of 8.806 seconds of 
arc, which corresponds to a distance ofl 
149,218,000 kilometers, or 92,725,802 miles. 
This value Is probably more accurate 
than any previously obtained. It Is some- 
what smaller than the values given In 
most manuals o‘ astronomy. 

Improving the Stigv Beet— The quei- 
tion of improving the sugar beet has 
come up In France, and many growers 
were surprised to learn that according 
to recent figures France occupies only 
the fifth place as to the amount of sugar 
produced per acre of beets. It Is evident 
that the quality needs to be improved, 
as Germany, Belgium, Austria and Hol- 
land are in the lead. Besides, the sugar i 
Industry finds It difficult to obtain a beet 
supply, as the growers prefer to sell to 
alcohol producers, and the sugar manu- 
facturers cannot pay a high price, this 
being limited by the present low price 
of sugar. 

Conveying Light by Glass Rods. — There 
Is a simple and Ingenious plan for con- 
veying light to graduated circles at the 
point where they are to be read with 
the aid of an attached microscope. It is 
desirable uo< to bring the source of light 
near the circles, on account of the heat, 
and so the light is sent through a solid 
glass rod, letting It shine In at one 
end and emerge at the other. The light 
cannot escape from the sides of the rod 
owing to Internal reflection, and accord- 
ingly It Is carried and delivered very 
much like water In a tube. Even when 
bent the glass rod does not lose Its 
charge. 

The Origin of Prseioiu Ores. — Men 

sometimes dream of euormous wealth 
stored deep In the earth, below the reach 
of miners, but exi>erts aver that there 
Is little or no ground to believe that 
valuable meulllc deposits He very deep 
In the earth's crust. Such deposits, it la 
sal^ are made by underground waters, 
and owing to the pressure on the rocks 
at great depths, the waters are conflned 
to a shell tear the surface. With few 
exceptions, ore deposits become too lean 
repay working below 3,000 feet. Nine 
mines in ten, taking the world as a 
whole, are poorer in the second thousand 
feet than in the first thousand, and 
poorer yet in the third thousand than 
In the second. 

Hm Antlqnity of Man.— It has been 
known during a long time that in West- 
ern Europe man existed during the gla- 
cial epoch. We now know tdiat the great 
tee age consisted of different glacial; 
times separated by Interglacial times. In 
glacial times the snow line dropped 3,000 
or 4,000 feet below lU present level in 
the Alps, whereas In interglaeUI times 
It lay About 1,000 feet higher than at 
presaat thas the temporatare aecme to 
have been higher In the interfflMial pe- 
plods than It is now. Thaw is abun- 
dant evldeaee, In the opinion of Penck, 
that man exiated dur' ig the beginning 
of the laat Rlaclal epoch. Thaw ia some 

I ^ thinking that at least 20,000 

jipa jtiapnd abws tha Mat gtada. 
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LIGHT YOUR CAR 

WITH ELECTRICITY 


I GRAY & DAVIS lighting dynamo 

Lights your lamps and charges your bat- 
teries. Used as Standard Equipment 
1912 PEERLESS Cars. 

Ucha bmpi WITHOUT buirry 



OAlalog F. 

GRAY & DAVIS, BOSTON. MASS. 

Maniifarturcn of Aiitomubile Lampa 


5 Years* Absolute Guaranty 

0(5 this vs ondorfi.'l ~ OiMroit M;*rinc Engine 


Greateat Engia* Bargain i 
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Civil Engineering and Surveying Instruments 

oaawfwo muTCKiHLB mno muppuea 

BLUL PRINI PAPtR. TRACING CLOTH, tTC. 

PRll" Writt lot Caulofue imt 'KRFI'” 

A. S. ALOE CO.. a07 Olive Street, St. Louis, Mo. 


Mackay School of Mines 

UNIVgnaiTY OF MtVAOA 


STp3^"cSi.nF;^ cTpIL 

efWDoerR and ev«r jr depnitmaiK m in char^ ol ^ipen«)c«d 
I ttMnictoffR. Looited doae to grett mining diitnci itU' 
dantt can Brnkg aonvy gnd e*in pTRcttcaJ expenciicai dur> 
I ni Splendid - ryery opportunity lot 

oiildoorlrf«BiaMkb«Mliul»urfottiMinv Summer Rchool 
of N^ng Survey fend C^ogy bmi May I Hlh (E^l 
we^* coufie ) RmUr term openi Aug MtL Ln- 
Qanw CTl d^Mnckny. Zj^BrondwRy. New 

mm t, STIlBis! Pri iW iBt "dcpl 20, RMtOaNev. 


New York Eleetrieai School 

(tffetti a tfaeoretioAl and practloal oour»a In ap« 
pliad alaciridt/ wUhunt IlniU m to ttuu. 
_Eiiatniotiim, ladmdtia). day ami niirht Bobool. 
IDqnlpQient otmplei e gnU up'tixdaia Htudentn laam 
by doing* and by praetloal appHoatitm are dtrod to 
•ntar all Ht»l<U of cieotrloal mnuntry roily quallRad. 
flofaool opan all yaar. Write for frea progpt^ui. 

27 Wart SeyeotMirtlk Street NEW YORK 


NO “KICK” FROM 
GUN OR GUNNER 

'The Maxim Qun Silencer on yoitr rifle 
*■ enablex you to ohoot without nolee. It «leo 
prevents the'‘bacli-klck," thuaetoppl ngfllnch- 
Ing una improving markemanelitp. tlThe 
reduced noise enables duck hunters to kill 
the crippled birds which now escape Big 
game huntera Lanihoot iiuletly around the 

Crow Shooting a epor * fh>9 for Indoor target 
praetk e N U not at your dealer'a, send price 
and dealer'a name wa will thip prepaid. 
State make and modal of rifle. Silencer 
attaches Immedlat-ly, without threading. 
PrIse.Ucal ,»5. High power rifles, any cal., $7. 
Write hr fotortsiiag rs«flaf matter. 

MAXIM SILENCER, Hartford, Conn. 

pvmr maw bt plod uUi a Muftm fiun tfanetr 


r47n*aT«. 

arttulaa aarg all bwn proptrml hy experu ip itaam 


ica^o Beach Hotel 

^ Finest Hotel on the Great Lakes I 

nsart mdlM elldty adeii. ssilk lU giaet ci eaaiiay aadSi^ 
>y atueH ee the ihere al Lake MUagaa data to the gstel Saudi Faik 
ride fnaa llie iheilia and slnpeiaf dhriol. Every ocmion— uol. 
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What IS 3 IN One Magneto Oil? 


8 in One is a clear oil compound absolutely pure with ]UBt enough body to 
oil perfectly the most delicate bearing or sensitive action point 

8 in One is not too heavy— will positively not gum or clog, collect dust or 
^ dirt, harden or dry oat. 

8 In One Is not too light to properly lubricate otid keep lubricated any 
bearing (ball bearing or ordinary bearing). It will not run out and leave 
contact points dry, 

8 in One contains no carbon, no residue, no foreign matter, no acid, no 

purities like all cylinder (mineral) oils. Sold at all garages, auto supply 

dealers, hardware and general stores-slOc., 2Sc., SOc. bottles. 

Don’t scoff. Try 8 in One. Write at once for generous sample bottle and 
Magneto Bulletin. Both free. 

3 IH ONE OIL COMPANY, 42 AZM Brokdway, New York City 
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STELLITE 

The New Scientific Alloy 

which combines the untarnishable qualities of 
PLATINUM with the hardness of STEEL. 
It contains no iron or steely and is so unique in 
its properties that it may be properly termed 

A NEW METAL 

POCKET KNIVES with STELLITE blades are 
now obtainable. These arc gentlemen’s medium 
sized knives, equipped with pearl handles, and 
containing one large and two small STELLITE 
blades. They may be used for cutting all kinds of 
fruit, such as apples, oranges, lemons, etc., without 
losing their luster and beauty. STELLITE is the 
only metal excepting gold and the metals of the 
platinum group that will retain its luster under all 
atmospheric conditions. 

It is also the only metal excepting steel that will 
furnish a hard cutting edge. 

These knives are guaranteed to be precisely as 
represented. Price $3.00 each, by mail, postpaid. 

Address, ElWOOD HaYNES, St., Kokomo, 'fnd. 
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American Homes and Gardens 


for JUNE 


A SUMMER HOME AND 
ITS FURNISHINGS COMPLETE 
FOR $1,000 

C In the June iwue of American Homes and Gardens tbere wS appear 
from the pen of the well-known audior on House FumiliuBgl and 
Decoration, Mus Alice M. Kellogg, an article, which tells how it is pOnible 
to obtain a summer home and iu furnishings for the tidieuiousiy mmS sum 
of $1,000. That is not all. The arti^ whi^ is fuUy ffiiMrMed, shows 
how the house can he completely furnished, with the cost of eadi article. 
Would you believe that the amount named above mciudes die entire coat 
of furnishing? This is no fairy tale. The article ipectfias the «ost ef die 
house, and it also gives the exact cost of each piece of/furraliire. ctotoiaa, 
draperies, the rugs which are to cover the floors, china for table use and the 
kitchen utei^ The article is profusely illustiated, so that the reader can 
judge for himself whether the parts described appeal to his pardedar tailc. 

No family planning for an inexpensive summer outing ahould fafl to sand 
fOT this interesting issue. No article has ever been publidied winch providei 
for to much at'to little expense. It deab with facts and figures, and no 
it better fitted to speak on the subiect with greater audwtify dwi tUi 
exp^. This issue aim contains a large number d other atddei on dhren 
tubiecto, all of interest to the practical man or .woman who ii BtoFMIed in 
country life in its broadest tense. 

Copwt of American Homes abd Gaident can be puidiaiad |raa the 
newsstands and from the pdilithett. Price twenty-five cento. SdMcribe 
now for the year, and receive the thirteen ittuet, horn Jdy, 1$10, to July. 
191 1, for the full tubtpnplion price of $3.00 fet one year. Mmm Ac Co.. 
Inc., PubWnw. 361 Broadway, New York, N. Y. 
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Traniportation fadfldei and avffixafkm 
go side by tide — 'a people's means for 
getting about give a pretty good line oat 
then developoieat in other legwdL For 
this reason, among odiss, we are de- 
voting dw greater part of die June mid- 
mooth nundier of the Sdendfic. Anwi- 
can to the story of that marvelous net- 
work of ndltoada, which, during, the 
past thiee-quaiten of a eentuiy, hto 
been woven over the hum ef die Unitod 
States and Canada. 

In bygone yean.jdwre was much cauw 
for 4e lietoSiy of dto paMio m the 


indtoidudity itw i i i $ k upo$ 'dWto *!$• 
«Mt iptetimaquo will rwMWie yottwnf 
m our system is t|w half dwwu gsuai 
mnscontinental iwWas, vifWll Wwn #Ntt 
wonderful iweldi of piaw and asMMdn 
that lies between dip I’liuv 

and the Pacific. llmidBify pf idiettwis- 
ccsidneBtal toads w9 bo told by Mr. 
Wabm E. Heeiwr. Edbos 

of dm Rsdtoay Ar GwBMto^ 

Let it be undwitodd duiit ^ khem 
ailielee wi bemsltor adcfidonkl to the 
regular paper, wbjeh wfll oflaWito dw 
usual edbsitUkvistiott. schnto 
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The Scientific American Publicationa 



The purpiite of thit journal ii to record accurately 
and in ttmple term*, the world’* progre** in eeientifie 
knowledge and tnduitrtal achievement. It geek* to 
pregent thig information in a form go readable and 
readily undergtood, ag to get forth and emphague the 
inherent charm and fagcination of gcience. 

National Archives in Danger 

r F it were to be shown that the national archives 
of the United States, including the original 
Declaration of Independence and the Consti- 
tution, were in danger of destruction, and that they 
could be reasonably protected by the expenditure 
of a sum of ten thousand dtillars, one would think 
that no time would be lost m taking this very 
economical step for their protection. 

It is a fact that not im-rely tliese priceless docu- 
ments, but a large collection of others of scarcely 
less value, are at jireseiit arranged on wooden 
shelves, in wooden wall-cases, at the Department of 
State, wliere in cast; of a fire, they might quickly 
share the fate of the State documents in the recent 
fire at the Capitol at Albany, and be wiped out 
of existence. 

It is also true that in spite of the fact that the 
peril of these documents has over and over again 
been brought to the attention of Congress, and that 
reiterated requests have been made for the petty 
appropriation which is necessary for their protec- 
tion, the Xatioiial Legislature thus far has done 
nothing. 

The truth regarding this matter, whose serious- 
ness cun scarcely be overestimated, was brought 
to public attention in a recent issue of the New 
York Tmeg, which journal, in view of tlm unique 
character of the records, cannot be far from the 
truth in designating them as “the most wonderful 
and most valunlile collection of documents in all 
the world.” 

Can it be otherwise wlieii it ineludes, in addition 
to the original document of the Declaration of Inde- 
pendence and of the Constitution of the United 
.Slates, tlie following original records: The Articles 
of Confederation of tlie Colonies, and all the other 
pa)iers relating to the formation of the Government; 
a senes of bound volumes of the laws of the United 
.States, uieluding all the bills passed by Congress 
and signed by the President since the beginning 
oi tlie Government, tile original doeiimeiits of the 
treaties of the United States. .'559 in number, among 
w-liieli is ineluded the treaty of pence made with 
F.iiglatid at the close of the War of the Revolution; 
some lliirty volumes of the records and papers of 
the Conlmental Congress, a number of volumes of 
papers of Franklin, relating to foreign affairs, etc. 

The appropriation of ten thousand dollars will 
serve to rt place the wooden wall-cases with cases 
of steel, made as nearly fire-proof as possible. 
These w ill serve to givt the records a certain measure 
of safety until the coinjiletion of tlie new building 
which the .State Department will occupy in four or 
five years’ tune, in which will be a fire and burglar- 
proof vault, built specially for the safe keeping 
of this invaluable national heritage. 

In safeguarding against fire risk, would it not 
be well to safeguard future records of this kind 
against that other destroying agent, 'the slow hand 
of time? The Declaration of Indejiendence is al- 
ready all but illegible. If pare linen and a pure 
carbon ink were used, the result would be practically 
indestructible. This suggestion was made by Dr. 
William J. Mauning of the Gavernment Printing 
OfiM, in an article poUtahed in the Scientific 


Amsbican of Juiw fitb, 190s, which will well vepgjr 
careful conlideratton at the present time. 

SerkMW bat Alarming 

T he volcanic nature of tlic geological forma- 
tion of the range of hill* tiirough which the 
great Culebra cut is being excavated i» cOoging 
our army engineers at the Isthmus a great deal 
of trouble, and is adding a considerable sum to 
the coat of. the Panama Canal. When the French, 
under De Lesseps, some twenty-five years ago oom- 
inerired to bite their way into the Culebra divide, 
they were at once confronted with the delay and 
expense involved in the sliding of the hillside into 
the excavated cut The material which moved 
down was composed mainly of the mass of clay 
which overlaid the surface of the slopes, and it was 
the belief of the French, as it was also the belief 
of our American engineers at a later date, that 
whet) the catting had been carried down to Ae 
firmer, underlying rock, there would be no farther 
trouble from this source. 

Unfortunately, the rock has proved to be. so badly 
fissured and generally of such an nastdble character 
that it has refused to hold the angle of slope at 
which the canal is being out. As the exoaration 
has gone down, huge masses of material, many 
acres in extent, have startdl to slide, generally 
upon some underlying stratnia where Action was 
unequal to the task of holding the superincumbent 
weight against the pull of gravity. The Culebra 
cut extends for a distance of about nine miles, and 
at present over a score of slides are in motion, more 
than one-half of these being of considerable sise. 
Over one- fourth of the total length of the cut shows 
cv idence of instability, and is either moving or liable 
to move before the work is done. 

Tlie largest of the slides, if we take account of 
its area, is the one at Cucaracha, which already 
has a total surface area of about .50 acres. This 
is the slide which caused the French so much trouble. 
Since American occupation, over two million cubic 
yards have been removed, and there is a possibility 
that another two million cubic yards must be 
bandied before the slope has reached an angle of 
repose. Near Gold Hill are two oilier slides, witli 
a total area of about 88 acrd^i from which three 
million cubic yards have already been taken, and 
where at least another two million cubic yards must 
be removed. 

As the cat is carried down to its final depth, 
conditions will, of coarse, hr aggravated. Other 
slides will start, and existing slides will reach 
farther up the slopes of tlie hillside. It is impos- 
sible to predict to what magnitude the present wove- 
inents may ultimately attain as the cut is carried 
down to grade ; and there is, of course, some possi- 
bility tliat portions of the cut which are now stable 
will ultimately give way. By the present methods 
of excavation and removal by steam shovel and 
work train, the cost of getting rid of the slides is 
about 50 cents a cubic yard. Colonel Goethals, in 
estimating the cost of completing the canal, made 
a liberal allowance — if we rememb<'r rightly, about 
six million dollars — for the removal of slides. 

The problem presented is serious, but not 
alarming; although the fact that the pressure from 
the sides has in some cases caused the rock at the 
bottom of the cut to bulge upward, comes pretty 
near to being alarming. The trouble will be miti- 
gated, in all probability, by impounding the water 
at Gatun as early as jrassible, and so flooding the 
C^ulebra cut. The pressure of the water will tend 
to preserve equilibrium. Moreover, it will then be 
possible to remove the slides by floating dredges, 
at a cost, for loose material, about one-third of the 
present cost. There is nothing for it but to keep 
removing the slides as they come in. It is not 
jirobablc that they will delay the completion of 
the canal, although floating dredges may have to 
be maintained in the Culebra out for some thne 
after the opening of the canal. 

The SeiMice of Bnediag Better Mm 

A da juke Js knovm to anthropologists w 
the “mother of criminals.” From her there 
were directly descended one thousand two 
hundred persons. Of these, one thousand wnre 
criminals, paupers, inebriates, insane, or on the 
streets. That heritage of m^me, disease, Ineflicisnciy^ 
and immorality cost the State of New York abOdt 
a million and a quarter dollars for malptenMMB 
directly. What the indirect loss was in properly 
stolen, I'n injury to life snd limb, no one mn 
estimate. 

Suppose that Ada Juke or her immediato ebdUren 


had heen prevented fMM perpetunt^r ilM Jhihe 

fatoUp. Not only «s 4 ild tito State hsveh^ 

the neeesvfly of supporti^ oAs tiwnsond detepttro 
persons, ‘ssorally a^ physically hioapablh df pte*- 
forming the iwMtions of oitiauiiship, bat ABte>tem 
manhoM would havS been coasidorably better off, 
and socie^ would have been free fpomi bite taint 
at least. *; 

Instances such as thete are not isolated. Ever 
since the late Sir Francis Gallon gave ns his science 
of Eugenics, which in its most literal sense means 
"good breeding,” the scientific stndents of mankind, 
the directors of insane asylums and hospitals, crim- 
inologists the world over, have been compiling 
statistics to nIiow not only the danger of permitting 
the marriage of criminals, lunatics, and the physi- 
cally unfit, but the effect upon mankind. Thus, 
Prof. Karl Pearson, Oalton's ablest disciple, has 
driven home the necessity of the edentifle study of 
the human race in many a telling statistical com- 
parison and monograph, He has shown that in 
Great Britain go cent of the population (and 
that the undesirable element in £n([dand) is pro- 
ducing SO per cent of English children, and that if 
this goes OB unchecked, national deterioration and 
degenersicy must inevitably result 

Galton originally work^ only with statistics, and 
in his eapaUe hands, they proved a powerful 
weapon. After he had enunciated the principles of 
Eugenics, Mendel’s law of heredity was re- 
viv^ and applied to the problem. Imperfectly 
understood as that law may be as yet, nevertheless 
it enables us to prophesy with considerable accuracy 
wlmt the offspring of animals, plants and human 
beings may be, not only in the next generation, but 
in generations to come. Mendelian principles have 
no doubt long been followed by professional animal 
breeders in an empirical way, but only within recent 
years have enough data been accnmnlated to show 
that they apply with equal force to human beings. 
We know enough about the laws of heredity, we 
have enough statistics from insane asylums and 
prisons, we have enough genealogies, to show that, 
altliough \fe may not be able directly to improve 
the human race as we improve the breed of guinea 
pigs, rabbits or cows, because of the rebellious spirit 
of mankind, yet the time has come when the iawr 
maker should join bands with the scientist, and at 
least check the propagation of the unfit. Prises 
have been offered to crack trotters for beating their 
own record, $10,000 for a fifth of a second, all for 
the purpose of evolving a precious two-minute horse. 
Yet we hear of no prises which arc offered for tliat 
much worthier object, the physically and intellectu- 
ally perfect man. Fortunately the need of intelli- 
gent legislation on the subject is being driven home 
by scientific men and Eugenic associations here and 
abroad. The Eugenics laboratory founded by Sir 
Francis Gallon and the American Breeders’ Asso- 
ciation have done much to clear away the popular 
prejudices inevitably encountered in such educational 
work and to prepare the ground for legislative 
action. Some States have already passed laws that 
show an appreciation of the situation. 

The proper attitude to be taken toward the per- 
petuation of poor types is that which has been 
attributed to Huxley. “We are sorry for you," he 
is reported to have said ; “wc will do our best for 
you (and in so doing we elevate ourselves, since 
mercy blesses him that gives and him that takes), 
but we deny you the right to parentage. You may 
live, but you must not propagate." 

The absurdity of legislation to cure toclal evila 
without scientific facts to base that legislation upon, 
is no more apparent than in the disposal of the 
insane. In Wethams’s “Family and the Nation,” it 
is stated: “According to the mid- Victorian concept, 
a man 'O'ai either sane or insane — quite mad or com- 
pletely onred. How he became mad, how com- 
pl^ly he was cured, were not taken ii^ considera- 
tion.” It is not enough to take care of an Insane 
man. To discharge him gfter a period of a few 
months or a few years and brand him aa cured, 
when his whole family hlitory. points to tite fact 
that he is a hereditary epilep^ or Inngtic, and to 
place no barriers in bis path when he atti^pte to 
marry, is statesmanship of the poorest order. 

If the Eugenlat has his way, "well-born*’ will 
acquire a new meaning. It will not oenoe to mean 
deseent from a prond noble race tM hu oeean* 
pushed great things in tho past, hut It wJR «lio 
mean thht the stock dOsOended from that raofi it 
composed of men and women teho wiR live tto to : 
iti traditions, who will have that perfeet phyaigM 
and stahlo mental mwnnttatiiim wUdi MtWdihy, 







‘ -^lie Paris- Rome-Turin Aeroplane Race 

l>escription of the First Two Stages of the First Great European Circuit 


■ tll« tunguratlon from Buc Monday morning at 9:02 A. M. Lieut. baps and was finally aUlled at Alaaaio, midway b«- 

nWa, am ttart Of the first Conneau tiad piotor trouble at Brlgnolca and was tween Nice and Genoa. Frey reached Genoa shortly 

if^plgno taee waa koenly fol- obliged to descend. He reaumed hla flight at 2:45 after 6:00 P M. He left Avignon at 6:81 A. M. and 

OBUtgsUurti to BUPOpe and P, M. and landed at Frelne en route. When ho made an excellent flight to Nice. Ho continued on 

irhloh waa oriwnlaad by the reached Nice he waa at a great elevation, and, hear- Immediately and aucceeded In reaching the Italian 

rlpea aumonntlng to $100,000. Ing some cannon shots and spying a flro in the cen- city. Lieut. Conneau spent most of the morning 

race, Ibe aviators having ter of the aerodrome, he was able to locate the latter tinkering with his motor at Nice. He Anally set out 

• 16th In which to cover the and descend from the heavy rain clouds. He reported and steered straight for Genoa, but was compelled to 

m, or 1400 miles. The race terrific and violent wind guata at Frejus, where he was descend at Alasslo. He left Alassio In a violent 

rat from Farto to Nice being tossed about Ithe a atraw and waa In constant danger wind, but after traveling a few miles only, be turned 

iMlotaBtSfO (697 milos) with of capslslng. He was flying at from 4,500 to 6,000 back and remained over night. Klmmerllng re- 
in, LyoaSh apil Mlgnon. The feet. At one time his motor weakened when he was malned at Brlgnoles most of the day endeavoring to 

asioflifl«|’‘;h«f6 ■•■esoaf worn NIm to •Homo— 600 kilo- combating the wind, and he was obliged to descend gel a satisfactory machine. He tried a new one and 

jBdla»)-e^lth sto^ng points at Ctonoa immediately and make repalra An Italian aviator, sent for two more to Lyons Vldart arrived at 

ataaw tho'avlahBn m- Avignon after wandering far from his 

pgi)t fdtmoo thhtr cdurso wp illhvohfh the 
oantn^ Vut ot ttoly and around, to Turin 
Oto mA Bologna. (The dtotanoe to 

to «30 Utotootora <801 mitoa). 

WMi mads under perCset weather 
op«(tH8wto nt 6 A. M, on the morning of 
99to. Of the twenty-one com- 
pett^, twelte were on hand at the etart 
andrWto deapatohed within an hour. M, 

Vsdf^iaa Itod not returned from Madrid and 
waa ^atowqnantly unable to start on Sunday. 

M. Bcitoad Oarros, who raced Vedrinea with 
a«nh ilfor ia the Parla-Madiid contest, was 
the Amt to eroaa the line at Buc. He was 
oloialy followed by Lieut. Conneau. who«ms 
to other race, flew nnder the name of 
Apdird Beanmont. Both aviators used 
BUriot monoplanes. The latter passed the 
foitoar and covered the 646 kllometani (401 
mitoay to Avignon In 12% hours, ah against 
18 hbnn and 86 minutes reqnlftid by Oar- 
roa. Heat Conneau paaaed Garros on the , . Rnm* first •» hi. ^ ‘"’"‘'^tostlng, he etarted at 

waytoMJon (160 miles) and arrived them !.!■ <>""'• ‘he Gulf of 

at llffil A. M., having covered the dletaaoe BlSriot monoplane. He covered 900 miles m four daya Oenoa. he overtook and passed the warship 

to i hours and 19 minutes. Oarros arrlvsd 
at 11:40 A. M., after having mqulred 6 
houra and 40 inlnutss to cover the 160 miles, 
nie next atop— tLyons (105 miles from 
Dijon)— waa reached by Conaeau at 3 28 
P. M. Aiftor matarttng he finaHy arrived at 
Avignon, 401 miles from Buc, at 6:47 P. M. 

Oarraa. aa above elated, arrived somewhat 
intor. Meet of the other competitors met 
with miahaps and "broke wood,” ns the ex- 
prSaslon Is to aviation. M. Henri Molln, on 
a BlOrlot monoplane, and Herr Frey, on a 
Morane monoplane, finally reached Dijon 
about 7 P. M. The American aviator, Wey- 
mann. on hla NIeuport monoplane, was 
eapedally unlucky. After two stops because 
of engine double he was forced to descend 
to a field near Troyes, The propeller was 
broken and the machine was damaged, but 
ha yrat net Injured. 

The second day of the race the leaders 
were unable <to make more than 220 kilo- 
meters (126 miles) on account of bad 
weather and many minor mishaps. Lieut 
(tonneau was the first 1g> arrive at Nice, 

Where he pooped down from the clouds at Rotond Garros, who arrived at Rome only a» hour and '"•'^’’Ine was flying at a tremendous 

7:99 P. hfl feHqmd half an hour later by a half aftm Connean. ^ suddenly dove to the ground 

Ofnrww.*’ JBe fbfwer compelled to . u ..... . and was badly wrecked. He finally sue- 

gt O&e 0« theamall towns near N<.teifc«nuphoid«Mi(lrw..intioiiindtciorta«kof ih^hoodofthemonoptoB^ ceeded In repairing It, and ho reached the 

Nlw. mwie he vtoa*fe-fllltog his fuel tanka THE LEADING AVIATORS IN THE PARIS-ROME-TUBIN Eternal City at 5 30 P M 

(torkioa Hunad overhead, (ilmneau llfimedl- AEROPLANE RACE Herr Frey reached Pisa early In the 

»f% jinepad Into )))#' mg eMn * and started morning, but wrecked his machine when 

off tn.tba taath of n hitodtog rainstorm. Mletawhlle signor Mannlsero, broke the guys of his Bl6rlot] alighting on the race track instead of the Held where 

Onrjw 'tost bis way and waa forced to dosceod, but when making a bad landing at Avallon, In the Depart- it was expected he would land. Lieut Cbevreau, who 

to locate Nice and land without a ment of Tonne. He attempted to repair his machine was one of the offleere detailed to make the first stage 

left Dijon at 4:16 A. M., and and resume his flight. Molls, between Dijon and of the flight from Parle to Nice, came to grief at 

nMUftfifl LyoRf at 7:48. Klmmarltog arrived at Dijon Lyons, passed through a torrential downpour of rain OuUery, near Lyoim- He returned to thgt city in an 

gt' ijtfl A. laid left there at 6:01, He atrlvsd at which forced him to descend at Barbleny, near antomobile to secure new parts for bis machine Lieut. 

LMt -fit B,'16 JiaA thite at A:, 96. Ha had a Chalons-sur-Saone. He started again half an hour Lucca, who was flying with a passenger, reached 
IfvmfnnMa vrith VW to ArigitOB, where, Frey arrived later, but waa enveloped In dense vapor caused by Lyons to the morning of the fourth day, after cover- 
at and htp gt lfi:08, P. %. Klmmer- the brilliant sunshine after the rain. He struggled Ing 1S5 miles, It Is said, at 74i^ miles an hour 

:gtllM#'lljQtalito« ir tfflV 1964nUa flil^t, as through the fog and finally made a violent descent The fifth day. June 1st. M. Vldart flew from Nice 
hiii'IMrtodi fiO mtohOT'fittto the Gannan aviator. At on the race course at Vllleurbanne, near Lyons. He to Genoa In a trifle over three hours He continued on 

ilR' yVfni ' H tj W . hutdlsg third to the was unhurt, although the wings of the machine were to Pisa, which he reached without mishap From 


from Bue Monday morning at 9:02 A. M. Lieut. baps and was finally sUlled at Alassio, midway be- 

Conneau had piotor trouble at Brlgnoles and was tween Nice and Genoa. Frey reached Genoa shortly 

obliged to descend. He resumed his flight at 2:45 after 6:00 P M. He left Avignon at 6:81 A. M. and 

P. M. and landed at Frejus en route. When ho made an excellent flight to Nice. He continued on 


lug some cannon shots and spying a flro In the c 


a great elevation, and, hear- Immediately and succeeded In 1 


city. Lieut. Conneau spent : 


idling the Italian 
L of the morning 



lient, Conneau of the French nnvy, who reached Rome first in his 
Blfiriot monoplane. He covered 900 milea to four daya 



Roland Gome, who arrived at Rome only an hour and 
a half after Coanean. 

Note iba nup hoWw ud rnidntlon Indleaior bMk of iho hood of the mouoptono. 

THE LEADING AVIATORS IN THE PARIS-ROME-TURIN 

aeroplane race 


at ifrilfi «a4 htp WhOttBfit At l!f:08 P. ‘H. Klmmer- 
gMiiri^^tttaiitop toftito 1964 nU« fliaifat, as 
hit tomHtod 80 mtottprt^ At 

Kirnamm hotdtog third ptiioe to the 


sent for two more to Lyons Vldart arrived at 
Avignon after wandering far from his 
course. Bathlat, on a Sommer monoplane, 
was obliged to stop at Frolois, near Dijon, 
on account of a storm Weymann aban- 
doned the race 

Garros’s flight from Nice to Genoa was 
a continuous ovation He was saluted by 
bugles, cheers, and cannon shots, and when 
he reached Genoa the enthusiasm ot the 
people was almost Indescribable. The same 
was the case when he landed on the estate 
of the King, the Caslne dl San Rossore, at 
Pisa The Frenchman was almost suffo- 
cated by the people, who covered him with 
flowers and carried him off on their 
shoulders In triumph. He said that he had 
oxperlonced extremely stormy weather and 
had several times been In danger of cap- 
stalng Hts physical condition after the 
long flight seemed to be good. 

The morning of the fourth day. May Slst, 
Lieut Conneau arrived at Genoa at 6:60 
A M. After breakfasting, he started at 
“ once for Pisa, Flying over the Gulf of 

Genoa, he overtook and passed the warship 
"Victor Emmanuel,” whose crew saluted 
him He arrived at Pisa at 9 10 without a 
mishap, hut mistook the raco course for the 
King’s estate, and made a bad landing, 
hitting some of the hurdles At 12 55, how- 
ever, he had flnlshed the repairs on his ma, 
chine and was on his way to Rome At 
Clvlta Vecchla ho passed Garros, who wss 
stuck there with a damaged machine He 
arrived at Rome exactly throe hours after he 
left Pisa All Rome awaited him, and the 
telescoiH-B In the Vatican observatory were 
the first to pick him out He i-ocelved a 
tremendous ovation, being picked up by the 
people and placed In an automobile besldo 
the Mayor and the Prefect of Rome amid 
great cheering, The people even pushed the 
automobile along the streets After deliver- 
ing bis message from the President of the 
Municipality of Paris to Mayor Nathan of 
Rome, Conneau was overcome with emotion 
at his reception 

M Garros secured an early start from 
Pisa, but at Clvlta Vecchla he met with a 
I mishap, when only forty miles from Rome. 
The machine was flying at a tremendous 
pace whpn It suddenly dove to the ground 
and Wfis badly wrecked. He finally suc- 
cseded in repairing It, and ho reached the 
Eternal -City at 5 -30 P M 
Herr Frey reached Pisa early In the 
morning, but wrecked his machine when 
alighting on the race track Instead of the Held where 
It was expected be would land. Lieut Cbevreau, who 
was one of the ofBcers detailed to make the first stage 
of the flight from Paris to Nice, came to grief at 
OuUery, near Lyo^. He returned to that city in an 
antomobile to secure new parts for bis machine Lieut. 


,g 186 miles, It Is said, at 74^ miles an hour 
The fifth day, June 1st. M. Vldart flew from Nice 
Genoa In a trifle over three hours He continued on 
Pisa, which he reached without mishap From 


t Cecina, after traveling only 86 miles. 


toH tsik' fiUfBhl ‘iilFRuiLiat Brififittlto Oh lunount «( broken. MoUa Immediately attempted to repair his Pisa he forged ahead toward Rome, but was 00m- 

' ' W harilMI bor- machine. pelled to land at Cecina, after traveling only 85 miles, 

titomtilh* 'at AtIcbMI. as hla Oarros also had dlfllcalty to hla trip from Avlgnoa The left wing of his machine waa broken In alighting. 

Ipijllj l'y Vfhril naaring to Nice. He tell qsar Penas with a heavy shock. The He was not hurt, but was obliged to return to Pisa 

ignfi .laiUth^^ GtonoWh, dsr 6uy wires of hla BMrIot were broken and the wings for a new machine, which he hoped to procure in 


0 Nice. He fall qsar Penas with a heavy shock. The 


I not hurt, but was obliged 1 


■iliiwi dor guy wires of hla BMrIot were broken and the wings for a new machine, which he hoped to procure in 

f tit dW t* damaged, hOt-GArras manAged to procure another time to finish his flight to Rome on June 8rd Klm- 

lilm machine and roAotoed hla flight at 8:16 P. M. merllng collided with a tree just aa be waa leaving 

JiLihtaiiey g||g The third dAF'of the race, Itoy 80th, Oarros was tbo Brlgnoles for Nice In the early evening of the fifth- 

RMk AhikkdiAad the lucky aviator. He succeeded to reaching Pisa by day. His machine was damaged and It is probable 

gfi G filjktot Dlfhtfhll, Vhlto CowiAAB BAOt with A auDibAr of mto (OmMmwd on pop* «».) 





Waterspouts 

Facts and Fictions Concemingf ^ 


I N tbP watergrwut the medinval nutrlner eaw a 
malevolent living monator— a “«ea dragon." 

El Masudl, writing in 964 A D., thus records the 
bollefe nirrent in hU day; "There are Timmina 
(dragona) in the Atlantic aeas. Some believe this le 
a wind nrlelng In a whirling column Irom the bottom 
of the sea. Some say it Is a blHck serpent rising In 
the air, and succeeded by 
a terrible wind; some say 
that It Is a terrible ani- 
mal living In the bottom 
of the sea, some say they 
are black aerpente, pass- 
ing from the desert Into 
the sea, and living live 
hundred years. Abbu 
Abbas says they* are 
killed In the clouds by 
cold and rain *’ 

There were v a r 1 o^ s 
means of combating them. 

Once all sailors carried 
black-handled knives, 
which the monster was 
believed to hold In special 
abhorrence. When a 
apout made Its appearance 
those knives were pro- 
duced and pointed In Its 
direction, waved In the 
air so as to make the 
sign of the cross, or, ac 
cording to the recom- 
mendation of certain con- 
temporary authorities, 
driven several times Into 
the side of the ship Cer- 
tain passages from the 
GoapcI of Bt John were 
recited as charms against 


upon this Sttblaot Por •zampla, one obnuacnly maato 
with the statemant that the waterspout (like its ter- 
restrial eongeaer, the tornado) la praolaaly attalegoua 
to the widespread oyoloae, or "low,” on the One ha&d, 
and to the tiny whirl of duet, dry leavea, and the like 
over hot dry ground, on the other. Thia atgtottieat U 
misleading. All three phenomena era, to he aura. 



Watoraponta off the coast of New Sooth Walee. 


te<#er"lUToir «t ntr hr a 

whole ig tnwantl. thla Ijaimr mr rumpSh uhH^ihed 
tor a time, oo n e t a wt ly growUiff hotter, autU 4t Mine 
partlottlsur point It euManhr upagth-»«V«U!«)HL a., 
nwhee op to its naturid toriU, in eoedv^iuiuie ildth law 
ot, gravity, above the. oghire 
the ground had «ot 

' ,«wnaA- In 

. from 

peltM; 'UM<* hpwhiAhnOve- 

aieiit:'in.>' a 

pom th»*; -hMp he own- 
' , ''vawd M-lh« !«ia|i,'«t -the 

. ..bottihn 

, ,^|;iaeluergbw^ ‘M, grd-te r. 
rv ; ' tipoa^' 'ytdiMiM '.-^1- 
dentai") otretriortaii^ pre- 
vent tbg inhawlwk n^.nir. 
rente (ram heW ewotly 
convergent. Opi a tiaatnl 
whin or vorteg hl 'l^ re- 
mit In a cyoloof tho to- 
tattoo at the wind aroimd 
the vortex' Ih nlwaye from 
right to left la tb« north- 
ern hemisphere, and vice 
verso In the southern, be- 
cause the Inllowlng cur- 
rents are defleoted In p 
constant direction by the 
rotetion of the earth. In 
the dust whirl the paths 
of the air enrrents are lo 
short that the deflective 
effect of the earth's rota- 
tion la inslgnlflcant in 
comparison with the local 
effects of topography, etc, 
and hence these whirls 


watorspours A loud 
noise of any kind was also 

believed to be efflcaclous against them; shouts, the 
clash of swords, the beating of drums and gongs, etc. 
The custom of firing cannon against waterapouts 
dates back at least as far as the sixteenth century, 
08 It la alluded to by Camoens, In the "I.uslad" (1672). 
The original Idea appears to have been to frighten 
them away by the noise of the report: but In later 
times It was believed that the watery column could 
be out In twain by the cannon ball, and the spout 
thus dissipated. Tt would be Interesting to know 
whether the cannonading of waterspouts is still some- 
times practised. It was certainly common much leas 
than a century ago It la hardly necessary to say that 
it Is entirely futile. 

Many misconceptions concerning waterspouts are 
stilt widely prevalent, and these are kept alive by the 
loose and inaccurate statements to be found In many 
professedly authoritative sclentillc works that touch 


(After RusmII.) 

vortices In the atmosphere, and Inequalltleg of tem- 
perature are their primary rauae; but the Immedlatv 
forces at work In producing them are quite different 
The great cyclonea of middle latitudes— I. e., ayutems 
of winds revolving around centers of low barometric 
preuure, and extending over arext of hundreda or 
thousands of square mites— are episodes In the east- 
ward whirls of the whole atmoiphero around the 
poles of the earth, and are evidently not due to ex- 
cessive heating of the ground beneath them, since 
they are more frequent and more intense in winter 
than In summer. Just how they are produced and 
maintained is one of the great moot quMtlons of 
phyeifg and meteorology. On the other band, the 
little whirla so often seen on a duity road, for ex- 
ample, result from an unstable condition of the air 
Immediately over the ground. On a warm sunny day 
the ground becomes Intensely hot, and bOats ths 


turn sometimes to the 
right and sometimes to 
the left. In tbs same bemlsphera Prom the foregoing 
paragraph It will be teen that the duat whirl and the 
cyclone are by no means Identical phenomena, differ- 
ing only in magnitude. What aball we say of spout 
phenomena? 

The latter term inclndea waterspouta, laadapouts, 
and tornadoes In French they are all called iromhes 
(from the Italian tromlnt, a trumpet, or the Spanish 
trombo, a top, in allusion to their visible form). 
There is no eiMntlal dlffsrenoe between the water- 
spout and the landspont; In both the visible "spout” 
Is a mass of water vapor, the condensatiem of which 
Is due to the expansion of moist air under the dim- 
inished pressure within a vortex In the atmosphere; 
but In the landipout thla vapor is mingled with dust 
and other terrestrial objects sucked up by the spout 
from the surface over which It passes. The term 
(OwtMMit on VOS* nr.) 
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founded rnbiee with tetAsiw. In 1371 there was a 
very noUble epidemic of rUMes In which many rrench 
and Oermen shepherds suffered. Many In Spain' en* 
dured and died of tortures exceeding those of any 
Inquisition, about 1500. In 1712 the Hungarian woods 
were infested with rabid animals. In 1719 to 1762 
there were numerous epldemios of rabies (In which 
women and children suffered most cruelly) through* 
oul all Burope Fife, in Scotland, waa In 1748 noto- 
riously infested with mad doga. In 1762 there were 
many mad dogs about St. James, London, 

In 1768 the people of Boston suffered much by 
reason of rabid dogs and foxes; as also In Philadel- 
phia and Maryland in 1779. From 1785 to 1789 there 
■was much canine rabies in the United States; from 
1803 lo 1830 this disease was pandemic In many parts 
of Europe and America. In Prussia from 1810 to 
1819 there were recorded 1,635 human victims, most 
of whom had been attacked by rabid wolves; In 
Prussia, from 1820 to 1864, rabies claimed 1,078 vic- 
tims; between 1830 and 1847 there were in Auitrla 
1,038 human victims of hydrophobia. From 1855 to 
1860 the disease was common In England, Nortli 
Germany, France and Spain; Bavaria had every year 
from 1867 to 1873 800 cases In a total of 276,000 
dogs. In 1869 the disease was rife In Paris; from 
1870 rabies prevailed In the North of England up 
to 1881 by reason ‘of insufficiency of police measures. 
In France, between 1864 and 1860, the human deaths 
from rabies numbered 1,000. For New York city 
there is the following tabulation by years of hydro- 
phobia mortsllty; 

Year. Deaths Year. Deaths. 

l»r,5 4 1866 8 

ISr.G 3 1866 2 

1867 2 1887 4 

1868 0 1868 1 

1859 2 1869 6 

1860 . 0 1870 3 

1861 . • 6 1871 7 

1882 1 1872 e 

1863 3 1873 0 

1864 1 1874 6 

Tardleu and Boriey, In France, collected 866 cases. 

Of which 399, or 46.6 per cent, died. This was before 
the Pasteur treatment by Inoculation. Let us con- 
sider now the hydrophobia status since such inocula- 
tions were begun. 

True hydrophobia is Increasing in the United States, 
mainly by reason either of the absence of laws on 
the subject or of the laxity with which existing laws 
are enforced. Taking the country all In all, our pre- 
ventive measures are altogether inadequate. If we 
take the experience of recent years for a criterion, 
we shall find epidemic rablea manifeatlng itself with 
the coming of warm weather. And there are very 
likely none of our States that hare not a few cases 
of rabies among doga at all times. The disease Is 
probably endemic In the Arctics; it seems to be fre- 
quent among Alaakan dogs. Our Pacific coast Is con- 
sidered to have been exempt until recent years; there 
are now cases in San Franclaoo, which are said to 
have had their origin In some rabid dogs brought from 
the East. Isolated cases of human Infection have 
been observed In all sections of the Union. 

In these respects we compare unfavorably with 
Europe. England haa a mazsllng order — whichf by 
the way, she enforces; In consequence the disease 
has completely disappeared in that country. And In 
matter of fact North Oermany, where a qualming 
soophllla gets scant sympathy, the enforced muazling 
of dogs haa resulted in the practical elimination of 
rabies. There, also, as In England, animals demon- 
strated to be Infected are destroyed. In Berlin rabies 
was common prior to 1876; since that year a law 
has been enforced requiring the killing of dogs eus- 
pected of rabies, and the muszllng and leading of 
dogs when In public places; there have been no cases 
of rabies in that city since 1883. 

Dr O. H. Hart, of the Bureau of Animal Industry, 
Washington, D. C., has found the number of rabid 
dogs to be increasing. The frequency of hydrophobia 
in and' about Washington has of recent years become 
alarming In 1907 a positive diagnosis of rabies was 
made In 44 cases, In .33 of which the dogs had 
bitten 16 people. In 46 others dogs and two cowa. 
And this is fairly typical of the general status of 
the disease In America. Dr Hart has well observed; 
"Many dog lovers cannot appreciate, or are indifferent 
to, the anxiety, mental terror and suffering of several 
thousand human beings in our country yearly, and the 
actual death of from one lo throe ^hundred yearly, not 
to mention the suffering and death of countless dumb 
brutes. But as soon as a muzzling law Is passed 
owners of dogs are up In arme, using their time. Influ- 
ence and money to eeeure Ita repeal, or prevept ita 
enforcement, on the gmind of afleged cruelty." 


There is osrtalii^ an opfortunato teMMiny anM|i|| 
many eltimt to deplete tbe importanoe 
phobia, on aooonnt «f Ite* eempaeaUve taHiir) 
ever, the Impprtaaoe ef .n disecee riwnld be eattaMbil; 
not by the number at OMei, but by ita mYttp 
vlrulenoe. There aie asetat some mtagntded PN|Sle 
who deny altogether the eziatenoe of anoh a dtae^ 
as hydrophobia. No doubt net m tew gnlaM,lg^- 7 iH)<i 
some of them ualuable, thongh In no praporttoa to 
the human llvee placed in jeopardy— are unneeeanrity 
destroyed In the foanay of popular exoltemeift that 
acoompanlaa an outbreak of rahtaa, and which la much 
aggravated by the erroneona notions of the inf d 
rabid dog behavea. 

A homeleas mongrel Is worried and klohed about 
by a gang of toughs; this, with Uie heat, the duet, the 
notae, the atarvatlon and what net else. aenOa the 
poor beeat scurrying through the streets. Lot this 
pitlsbie creature in aOlf defease bHe aome ouo. and 
forthwith a "mad dog acare'* lo In full sway, tha 
vlcloua animal It then duly shot or battered to death. 
How fhr better a fate tban thta were the laboratory 
for etray and homeleig and ownertcis dogs, whora 
these unfortunate "oompanlons of man," U unelahnod. 
would be put out of existence by humaiie methods. 

All dogs which run amuck are not neoeaaarlly rabid 
any mors than all oddly-behaved human beings are 
demented. Yet the dieease Is uy no meant oc rare 
as to be negligible. The Society for the. Freveu- 
tlon of Cruelty to Anlmala has reported that its agenta 
have been bitten 16.066 times without the developmeat 
of a single case of hydrophobia unong them; but thia 
tbould not argue the eheolute non-exlatenee of rabies. 
Such agents are, by reason of their experience, able 
to dletlngulsta between a peevish dog and a mad one. 

Again, fear of the consequence to persons bitten by 
non-rabld dogs It apt to develop false hydrophobia— 
lyasophobla — which, although It la not fatal, la never- 
theless likely to cause much suffering. Tlie mani- 
festation Is here purely neurotic or hysterical. A 
nervous person bitten by either a rabid dog or one 
Buppoeed to be may develop within a few months 
symptoms somewhat resembling the tme disease. 
There is Irritability and depression; the patient feels 
his condition to be serious, and that he will Inevitably 
become mad. He may have paroxysms In which he 
says be is unable to drink, grasps at bis throat, and 
becomes emotional. The temperature is not elevated, 
ds in true rablea, and the affeotion does not program- 
It lasU much longer than trne rabies, and hi amenable 
to treatment. Most of the oeses of alleged recovery 
of rabies have undoubtedly been pseudo-hydrophobia. 
But for the prevention even of thIa condition. If for 
no other reason, it is imperative that the true status 
of every dog which has bitten a human being should 
be determined. 

Rabies Is supposed to have originated with the 
canine family— the dog, the fox and the wolf; it 
occurs In cats, horses, oettle, pigs, rata, foxes, Jackals, 
skunks, etc., probably in the first Instance by tbe 
canine's bite; most animals are susceptible; the vtrns 
Is communicated by Inooulatkm to the rabbit, horse, 
sheep and pig. In the Western Btatee the skunk Is 
considered very liable. Even from tbe hltee of rabid 
animals but 16 per cant at most of tbe oasm are con- 
sidered to develop true hydropbobla. Tbe remainder 
escape, owing to the protection afforded by clothing, 
which absorbs the saliva and tbe virus before tbe 
flesh Is wounded, or on eecount of the slijkbt extant 
of tbe wound or the virility of the natural anti* 
bacterial forces. The chief protection of the victim, 
however, In moat ossee reeidee In the feet that* a 
nerve has not been severed or lacerated by the bl^. 
Besides, PslUuf has dwonstntaSl by autopsy on pe^ 
sons fatally bitten by rabid .animals that tbe virus 
ultimately reaches the central nervous systom; evl- 
dently tbe virus is there In many oases destroyed, 
without the devel( 9 menl of rabid symptoips, by the 
natural defensive toroas, which are relnforeed by. the 
immunising principle in the Pasteur treatment ' An- 
other factor, upon which deaUi or recorery mar de* 
pend, is the difference in the vlrnlence of the pdlson; 
for example, the bites of rabid wolves CsuM jWMaS 
In about 6 per eettt of those bitten, as against 6 to 9 
per cent of ifatalltlea from dog bttee, and no death# 
from suboutaaeous Inoculation of attenuated imbj#lt 
virus. 

The danger la greateet when enpsted art 
bitten. Freehly ehaven shin shows penetTlfl)# ^ 
the virus, a most important fact with relsUott h^'ltho 
filthy habit of letting a dtv lick tbe face. 
le tbe dieease and (whra It has passed' the ' Inenha^ 
tlon stage) to InvariaUy fbjtal, that the c«(|9lh»Mof 
of common sense Imperattvety oonniasds,):j|||ai. PWcaa-' 
tions be teken. 

If a bite Is recalvad trpn s suSpeetdd bhUl#. « - 
phyeVdaa must bo lummoaed immedtately Th« nUier 
first aid method of mn^Oag siioh • is 
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.tht.«fh|;MlS-'of tru# 

, -the laospvaaldaos, 'Is neiM^ 'U 
add the'InieoMw of' ooeahie::^,a^;^i;|i^'!i^ 

■hohid inak« 

. .'''%hat procoMlhgs aro . 

.mmoetad anNMo’ 'Eddxis. 'hf 
' attflority to rsi^atre ah 
ayor to than tor 
a plaoe where sfidh 
ftoath or recorery. -Ofi 
4ts head ehottld' be send; «t Ode* to « 
ologlst or. to the notrdif , 1 ^. deifit^W # its 
aknll should be broken dm tls ^ ^#*180 

ramotved, and nlacad in. a JOT dOnMnOd no*s4lrtt.'eits 
watar, half imd half; 'hnd be 

aant t . the laboratory, where erfe lbs 

praaerce of the eharaoterintic lesion Mb- 

•tntod. A rabid animal should not 
le pTOotloabie to confine It; hot shsnid 
be allowed to die n aatnral denth. Ilie deysilbfikient 
of tbe dUeaee might make the dlagiioiils .oiffm in 
eaase whan. If tbe animal were KlUed lymnedliMty 
af^ the bite, even microaedple axaWtohtimi aii^ 
be' inoonclusive, The preeenee In the hralp. and 
aplaal cord of the "Negri bodlee” la pesltivd eWdettce 
of rablea; hut their absence does not necessarily nega- 
tive the dlagnoela. Hydrophobia is, with scarlet femr, 
meaetsa. smallpox, yellow fever. Infantile parmysic and 
other affeotlone. In the dese of nnquesUwhly Inteo- 
tloue dlaeases, the apeelfic causes of which hava not 
as yet been demonatratad absolutely beyond question. 

In man the incubation period (during which the dls- 
eaee remains latent and wlthont manitostathm) Is 
from a fortnight to several months, or less In ydfing 
persons. True hydrophobia le said to hare doreloped 
thirty-eight months after a bite. 

Immediately rabies Is damonatrstod in ths dot 
which bit tbe human patient, tbe latter should at once 
.undergo the Pasteur Inooulstlona. This Is a procodnro 
scientifically as well eetabllehed as that of vaccination 
against smalt pox. As a result of the Pasteur trSat- 
mwt. IB 26,006 casss 

to 1901, less than 1 per cent died of hydrop1l.Cmf a 
like ratio haa obtained In New York and othyr ptatoas- 
In 1908 It was reported from Kaaaaull, in India, that 
of 1,898 people treated with Pasteur injections, thOre 
was failure In 0.36 per cent of the caaee: of 108 people 
bitten by supposed rabid dogs, and not lubjaoted to 
the Pasteur treatment, 44 died; of 164 persona bitten 
by suppoeedly rabid lacksls. and not aubjeeted to 
Paateur InocuIatlcmB, 48 died. Tbe occasional failures 
are undoubtedly due to tbe fsot that tbe treatment 
Is not promptly administered; Its benefloent effects 
•re rendered possible only by the fact that the avenge 
Ittoubetlon period of rabies is relatively long. 

Dr. Q. M. Stlmson, of tbe United States Public 
Health and Marine Hoepital Service, states that ths 
PMteur trestment msy be obtained from tbe surgeon- 
general of that service, on application by health eflh 
cers having moderate laboratory faculties for adada- 
Isterlttg under their eupervlslon. There are,, more- 
over, some twenty InsUtttUona In the United States In 
which the Pasteur treatment Is nvatlable;, a list of 
these Is given In the publication, "The Prevalence^ef 
Rabies In the United Statsa,” by the Halted fitataa 
Public Health and Marine Hespltol aervtCe, WsMlIhS- 
ton, 1909. 

HiB Cmreirt Ihijil sa MWit 
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(jreorge Washington Goethals, 


By WilliMn Atherton DuPuy 


<hB to Congren as to 
iWt tho P wi a m a CaMl ihould bo 
iiWirtav Ito oloae. LleutXSol. Oeorge 
(|l|t €i4«£lMk1m who i# In (iharfo ot the work 
. i Wiiljl Wtm (Mlled to WMhlBgton. Congreee 

Mk Ita tnoit roapoutble anglneer It the 
iMfottokhle. Ho anowerod olmply In the 
^0 vu Bokod If ho would bo able to 
-'itt y W i Mi ta ' tho tank of bvlldlitg the forttfleatlono and 
attarton for tho tioopo It Oongroso approved 
flkm. Bio anowor wai another olmple affirma- 
ttvia naked it the aaoumlnc ot thia additional 

' tkjkit iedi)ld retard the work on the canal, he aald 

U hot. 

thoao' aaauraaooB Ooncreoa proceeded to 
the propooed fortlllcatlona. Congreaa haa 
JpiMiidad faith In Col. Ooethala. No one doubta that 
m fartiaeatlona Wiu bo in place when the flrat ahlp 
pniiM tbrouch the great waterway. Tot the taak la 
W) nMQ one. Upon it la to be apent a minimum of 
ftp^d^WK). Living quartere are to be built tor 8,000 
iro^. Oont defenaea are to be conatruoted on both 
aMna dt the lathmus that will rival any such works in 
tka world. Their guna will be able to deatroy any 
'fcattlaahip that oomea within ten mllea ot the 
IMRlitlia «t the canal. Land defeneee are to be built 
tA fopnl any Invading force that might be put aahore. 
The whola aohemo of defonae la t*'>be anch that Ita 
OanTlng out would be enOclent to make the reputa- 
tion ot any engineer who waa aaalgned exclusively 
to the taak. 

hnt to Col. Coethale It la to be but a aide line. He 
haa other taaka that are beyond compare in anything 
doing tha world around. The building of the Panama 
Canal ta the greatest engineering teat of the age, per- 
hapa ot the agea. Thla haa been remarked ao often 
that K haa become a platitude. But It la magnlfl- 
ooatly true. The man who la bnlldlng the canal bears 
upon hlo ahouldera auch raaponalbllltlsa aa few men 
havo home alnce time began. Let ua look Into a few 
p( the detalla for which he la reaponalbla. 

Thorp fa tho mattor of keoping the canal cone 
,,'‘«inlfary. hnthout nove^ 'heaibg vigilance dioease 
wibudd Oteal In and aap the vitality of the entire force. 
Cowa may not be kept on the none because cowa ipake 
tmeka. la muddy weather, tracks hold water, and 
atandUig water broods mosqultooa. Beworage la In- 
ptallad ovorywboro, poola are drained, brush la cut 
There la a atrlng of hoapitala aorosa the iathmua that 
provide everything that modern science can devlae 
for the ailing. The aide and death rate In the none Is 
lower than In moot of the cltlea of the States, but Col 
Ooethala refuasa to allow undue credit to be given for 
this, for, he atates, the people on the lathmus are all 
la the prime of life. 

In the Eone Justice la administered In a way that 
tgsoyee the cuatoma followed In the States, Matters 
are expedited. There la no place for a complaint 
against the law’s delays. Col. Ooethala has devel- 
<Hfod a ayatem of getting Immediately at the justlre 
Of any oaae. The oumbereome Jury trial method 
le reeorted to only In caaes where the death penalty 
or life Imprisonment la Involved. Summary Juetioe 
rules. There la dispatch, immediate action. No 
OOmmunlty in the States handles theee matters of 
Igw in half the time thoy are handled In the canal 
Bone. 

A ayatem of recruiting labor has been built up that 
lyorkS Itaelf. There ie never a dearth of labor on the 
(ffthitauA Ikora. .uU over fbe world the workera come. 

' fpantarde, Italians, Franch, Americano, Waat Indians, 

, SB|000 ot them in all, serving the same master. The 
I etreain was at first started by recruiting oAcara who 
.1ivoilght«„tow men from many pointa. Than the la- 
-k^rers wore well treated. They wrote home for their 
. irothetu and friends. An endiMi chtln was formed. 
•And still they come. Thera la no labor trouble. Col. 



army men and one civilian. There la the great Oatun 
looks and dam on the Atlantic aide, the Culebra cut 
In the middle section and the locks at Pedro Miguel 
and Mlraflorea and the channel to the Pacific. Any 
one of these divisions has a monatroua work to per- 
form. In connection with the excavation at Culebra 
the operation of trains in ditpoaing of the dirt is In 
itaelf the taak of a great engineer Yet all these 
things, aven the detail of them, are under the direc- 
tion of one man, a man who has not yet enough work 
and Is willing and anxious to take on more. For Col. 
Ooethala la a gourmand tor work When Col Goe- 
thala took charge of the Panama proposition early 
In 1907, the machinery had been pretty well rotn- 
pleted for the work. There le no man who gives John 
L. Stevens, the former chief engineer, more credit 
than does Col. Ooethala. 

"Mr. Stevana,” he la prone to tell the Interviewer, 
"Is responalble for tha success of the undertaking 
He laid down the big plan. I am but following in bis 
wake." 

"But," the interviewer may protest, "you have 
changed many things from the lines that were fol- 
lowed hy Mr. Stevens.” 

"So would Mr. Stevens have made many changes 
had be remained In charge," will the colonel answer 

It Is the modesty of the man that thua attempts to 
stand out of the spotlight and give others the credit 
Aa a matter of fact there had been much excellent 
preparatory work done before Col. Ooethala took 
charge. But the actual work of digging the canal had 
hardly begun. The preaent chief engineer la tho man 
who la the actual builder ot the big ditch. 

Col. Ooethala la equally modest when enthusiasts 
pyramid praises of the great engineering accomplish- 
ment on the Isthmus The colonel insists that It Is 
not an engineering taak that be haa In hand It Is 
merely a matter of administration. He holds that he 
has but to keep the machine going and that the task 
will accomplish itaelf. He aucoeeds In convincing no 
one but himself hy this argument, but such Is hia 
actual view of hta position. 

When Col. Ooethala took pbarge of the canal build- 
ing he did so In the face ot a strong prejudice against 
him because of the fact that he ropreaented the mili- 
tary branch ot the government. The work was being 
done by oiviHana, and these are always prejudiced 
against military methods. They object to the Iron 
hand, to formality, to clockwork routine. The men 
on the Job were loud In their protest against trans- 
ferring the work to the men In the army 

Col. Ooethala realised thla He particularly avoided 
any show of military discipline. Mr Stevens had 
placed the different divlalons of the work under given 
engineers and bad Instructed those men that they 
were reaponalble for the detail that fell within their 
Jurlsdicttona. Col. Ooethala, on the contrary, took 
over a vast amount of detail all along the line. There 
la nothing too small to occupy bis attention Every- 
day he walks over a third of the canal route. He 
■tarts at seven o'clock In the morning with the gangs 
ot laborers. He trudges over the works until near 
noon. Then he gets aboard his car, which Is a cross 
between an automobile and a band car, and returns 
to his office The afternoon Is given over to the ad- 
ministrative detail. Often much of the night Is given 
to the same work, for the man la absorbed with his 
great task. It Is bis life. 

This Is a way that the big work has of gripping 
men. There Is no laborer from the West Indian 
mucker to the American engineer who is not enthused 
with the contemplation of the bigness of the thing 
which they are doing. The Job la their life. It Is a 
case of the oft repeated theory of the spirit of the 
man at the head ot any eaterpriae permeating all 
those that work under him. The whole force has the 
Ooethala brand of entbuslaam. 

But In all of thla there la little of the military 
In the manner ot handling thla civilian taak. There 
la no better example of the lack ot military methoda 
and tha assumption of unlimited detail of adminis- 
tration than ‘.'te complaint day that Col Ooethala 
aet aaide when he firat went to Panama and which 
he haa maintained ever alnce. On complaint day any 
man, woman, or child between Panama and Colon 
may eome to the eolonel’a office and tell hia troublea 
Sunday if eumplalnt day. Then the whole force ta 
off work AfA hu Ua ielaura. R can tell ita tale of woe. 
tu Btorjr If Uftened to, and It there aeeras Juatlce In 
the comphtlBt something will he done In the matter. 
Col. CfoAOttljs ta ammthatle and diplomatic. Often 
the BMra taWas «f the tala gives the naoeasary re- 
lief. than is aomsthl— that abeuld be ram- 


Canal Builder 


edied. Often there Is gotten a tip that leads to bet- 
ter administration. 

One day a railroad engineer came to the colonel 
with a serious kick He was being discriminated 
against. He was being made to haul eighteen cars. 
The other engineers were pulling but fifteen Ho 
waa asked It he could successfully pull his eighteen 
cars He said that was all right, but It was the dis- 
crimination that he objected to The colonel promised 
to so adjust matters that he would be placed at no 
disadvantage. Next day he Issued an order that all 
engineers should pull eighteen cars. 

“We are for him,” said a great, hulking steam- 
ahovol man to me the oilier day "When the colonel 
comes along on an Inspection tour he greets each band 
of workmen with a cordiality that makes them believe 
that they are the especial object of his affection. They 
feel that they are in with him on things. As a result 
they redouble their efforts when he has passed, feel- 
ing that they are not merely working for a living, but 
aro working for tho colonel ” 

Thu building of the Panama Canal Is to-day a 
demonstration school to all tho world. There la not 
a day that it Is not visited by scores of men from all 
parts of the world who are Interested In engineering. 
Many of these men are the greatest engineers In their 
given countries When the work Is completed there 
will probably be few big engineers who have not seen 
and studied the manner of It. The eyes of the world 
are on the Job, and the leasona being laid down by 
tho man who Is accomplishing It are to be emulated 
the world around 

There Is no lack of appreciation of the Import ot 
the task on tho part of Col Goethals despite hia 
modesty with relation to It He realizes that It will 
stand a monument through the ages. He reallaes 
that Its gucfeas will load the engineers of the world to 
undertake things that have hitherto appalled them, 
He realizes that the ships ot the world will constantly 
ply through this waterway and that Us lessons will 
be constantly brought home to the world. He knows, 
for instance, that the example In sanitation that 
Panama has furnished will go down through the ages 
as a demonstration of the posslbllllles ot such work 
in (he tropics. He knows that all the equatorial coun- 
tries of the world are here being poaltlvely shown 
that the burden of disease and death under which 
they have always labored Is unnecessary and that they 
may be made healthy as Panama has been made 
healthy. This great, humanitarian influence of the 
canal Is recognized as one of the biggest things being 
acLorapllshed In thua linking ocean with ocean 

Two years ago Col Ooethala stated that the canal 
would be completed on schedule time, that Is by June 
Ist, 1915 This statement was taken ns final and all 
preparations have been making to that end While 
still bolding to tho original official statement, the en- 
gineer in chief now says privately that the waterway 
will be complete December Ist, 1913, thirteen months 
ahead of time This leaves a good latitude for the 
elimination of any difficulty that may arise when the 
water Is actually let luto the canals and the locks 
There are still a few such posalliilliles as slides Into 
Culebra, but the worst of theso may be easily met 
with no great delay. 

Col. Ooethals Is a tall, strong-limbed man, fifty-three 
years old He Is gray, ciirly-halrnd, good looking. 
His health la of the best, and work Is but a stimulant 
to him. With him on the canal zone lives bis wife. 
Their comfortable homo Is at tho top of the divide 
near Culebra. It was butll before he went to Panama, 
and Is probaibly much more elaborate than be would 
have built had the creation ot his quarters been left 
to him 

With the colonel and Mrs Ooethals at Panama Is 
now their eldest son. This sun graduated from the 
United States Military Academy aorae four years ago 
at the top of the moat difficult of the classes, that of 
engineering Ho Is following In the wake of his 
father. He Is now stationed at Panama as a student 
engineer The second son is now a junior at Har- 
vard and has elected not to follow tho army as a call- 
ing. This Is the extent of the Ooethals family. 

Col. Ooethals was the chief engineer of the army 
during the Spanlsh-Amerlcan war He hau carried 
forward much' of tho Important engineering work of 
the army for a decade before his appointment to his 
present post. Among his most Important tasks was 
the building of Io<'kB and dams in the Tennessee 
River at Mussel Shoals for the Improvement of navi- 
gation. He was a poor boy to begin with, and was 
appotntad to West Point from Brooklyn by “Sunset” 
Cox, He has made good ever since. 


mats the enrine In mstlon. A, i< the eyUBder* th 
which the roller B tvrolvee. The axle M fitted at 0* 
Thli roller, with Ita three alote to receive the vaaee. 
le mounted eccentrloally with reepeot to the anaht 
cylinder. In the ceae o# thla one horee-power BKrtor,, 
It wae one Inch out of center. The roller revolwtd 
aRainet the top of the cylinder, to keep the atea«t 
from peeelng at thla point, thus preventln* back profr 
Bure upon the vanea. The two-way entrance vnlve Ja 
Bbown at D and the twcvway exhauat valve at B, 
coupled to the Inlet valve by a rod at F and 0. 

By traclna the movement of the handle B, It will 

(Ttiii BiWlor of HuiilyUtn'* Workihop will bo tflod to recelte toy t t. _ i.,.* 

/or tbta Coyertoiont ««J will p«y /or Lm, pmcptlj, 1/ I*® »««“ are cheii*ed, 

uviiinbio.] thuB giving a revereed motion. The cylinder enda 

have a groove cut In them, ao aa to receive the metal 
Deaign for a Smnll, Revemible Rotary Steam aegmento ahown at l, Fig. s, which fit flush with the 
Eairine cover. These aegmente are the guides which rotate 

^ with the vanes to which they are pivoted, while 1C 

By A. J. Jarman la ^ piece of T-metal fitted into the top longitudinal 

I S It poeslble to conatruct a practical and pfllclcnt groove of the ateel vane J, Fig. S, with a steel spring 

rotary steam engine* Is n question that has often at the base to press the T-pleoe against the cylinder. 
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A siX'Vane rotary engine wl 
plate removed. 


lathe and other mechanical tools, and who are them* T-pleces of the three*vaned motor were made of cast 

selves good mechanics. The general run of rotary German ellver, the cylinder being gun metal. If con- 

steam engines are complicated, and it would tax the etructed aa a water motor, the outlet should be much 

eklll of a good mechanician to construct one. The larger than for steam, 

deecrlptlon here given will enable any one to con- 

Ind'lfflcinr Pictare-ftmmin* Outfit 

Two such engines were constructed by the writer ^ Glenn W. Penons 

several years ago, one with three vanes, the other HE Handy Man's Workshop is not comj^ete with* 
with six vanes, as the drawings and photographs will ^ * picture framing outfit, A device for hold- 

show The three-vane motor, when worked with *"S molding while nailing and gluing which Is 


A out a picture framing outfit. A device for hold- 
ing the molding while nailing and gluing which Is 


steam at a pressure of twenty pounds to the square Practical can be easily made as follows: The clamps 
Inch, ran at a speed of 020 revolutions per minute, ®»u *>« secured from the tops of two old clothes 


mechanical horse-power upon i 


wringers by sawing about three inches o 


Prony brake. The consumption of steam was not ox- Ihe screw. The base of the device should be a Z* 
travagant, and when running at this speed It could *P<'h hardwood plank, or better still, two pieces of 
I'" reversed quickly by simply lifting the handle of lufh board glued tog:ether with the grain of one run- 

the steam valve up or down, so aa to throw the Inlet ulng at right anglee with that of the other. The alee 

uiKl the outlet valves at the same time. °f Ihe base ought to be 18 by 82 Inches. A board 6 by 

The feed valve and the exhaust valve consisted each 

krephs. The mo- Handy ptetare-fhunlng damp. 

\ w a a ex- g ^ gjjogjg |,g glued and screwed to 

\| 1/ tremely steady, the base as sbown in the Illustration. Bolt the 

I 1 ^^ J I presenting the damps to the base aa Illustrated, leaving suflclgnt 

W appearance of an between tbe ends of the screws and the Uddlng 

? 1 lifffflJ I motor board to place the widest molding which one would 

fyt— than a use for any frame. This space must not be too wMe, 

^ W ® for the screw has a tendency to spring up whon heavy 

Fl&.a. *4— L FIG.3. alx-vaned prcBsure fib applied. Bmall blocka are to be used 

f*»****1 narrow molding Is being held, or on any mold- 

'■ Plr^ ^**‘‘'’* ■crew would dent. The dlf- 

FI&4 1 J f!!*’ ^ree-vanod fl„„ity In making frames Is In holding tbe pieoM 

^ me. in ran, Its together while nslllng. With a little praotloo 

1 c r r 1 0 I e n c y ^ pwchlne as with 

Seetioiml view of the three-vane loieVThl “ toe “ 

rotary engine. three-vaued mo- _ _ 

tor could be Prevent a Small Drill from Bfeeddns' 

worked by water proasure as well, and could also be 1^ fi. A. M. 


worked by water proasure as well, and could also be 
used aa a pump for water, oil, gas, nr air. 

The engine can be built In any size to meet the re 
qutremente of the builder The throe-vaned engine 
here Illustrated had a cyJted.ir bore of 4 inches, while 


Handy ptetora-framlng damp. 

8 and y, Inch thick should be glued and screwed to 
the base as shown in tbe Illustration. Bolt the 
clamps to tbe base aa Illustrated, leaving su|Bclgnt 
space between the ends of the screws and the HiHdlng 
board to place too widest molding which one would 
use for any frame. This space must not be too wide, 
for the screw has a tendency to spring up when heavy 
preesure th applied. Bmall blocks are to be used 
when narrow molding Is being held, or on any mold- 
ing which the end of the screw would dent. The dlf- 
floulty In making frames is In bolding tbe pleeM 
firmly together while nslllng. With a little praotloo 
as good a Joint can be made on this machine as with 
a bought device. If one has a true miter box. 

How to Prevent a Small Drill from Bfewddiv 
By fi. A. M. 

W HEN It is necessary to drm small holes la hkUd 
metal with a hand drill, it is often a dlfilgalt 
matter to prevent tbe drill from breaking. Thf Wfl' 
sure required to msike the drill oat IS often s» «««t 


the six-blade engine had » «-lnch bore. Pig i repre- tbgt the drill Is unable to withstand the strain, as4 
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•* iH a question that has often at the base to press toe T-pleoe against the cylinder. 
H who possess a good turning This T-plece Is In fact a metallic packing. It will be 

observed that toe vanea 
perform a perfect circle, 
the Inward and outward 
motions being brought 
about by the eccentric 
mounting of the slotted 
roller. 

The photograph of the 
completed engine shows 
a cast-iron foundation, so 
arranged that the two- 
way exhaust valve stands 
free. This is necessary 
to make the engine com- 
plete in one piece, so as 
to be self-contained. The 
T-pleces are shown 
fitted In position In the 
photograph of the slx- 
nglne with cover General view of the thrao-viae rotary vane motor, the pressure 
noved. onriua- spring being simply a 

curved strip of steel. The 

nlcal tools, and who are them- T-pleces of the three-vaned motor were made of cast 


afcetoh. It neceMary to drlQ tba hols mm #*n k; 
Inch deep, when the wood bsglits to Mrihs 
you can out off as much more as la rednitw4:'''v'tip 
wood reinforcing stiffens the drill so that it vH^ 
withstand three or tour times toe usual prsanna. 

Uadeigxoniifi Rng^ MttVfir 

ByBany B. Brslb 

M any farmers and meohatttei have gaaoiHte sm 
gines which are obJeetlonaAde on aeopuat of thb 
noise from the exhaust. This mar -hs baUtotlf 
done away with by toe use of toa simple autflier pto- 
tured herewith- Two barrels are eonnsetod by a {dps 
of the same slie as the pipe that iMds from tbs ag* 



Underyronnd enffaw mafihn, 

hauet Four small pipes are screwed Into the top Of 
one harral, and the exhaust pipe le fastened la toe 
top of tbe other. Both barrels are bnrled ao tbalr 
tope are about six inches below tbe surface of toe 
ground. This mufler will stop the noise entirely, 
and on account of Its size, it will not reduce the 
power of tbe engine, which toe smaller ones have a 
tendency to do. 

Magnetic Door Stop 
Ely U. F. Willlama 

T he sketch published herewith ebowe a magUStio 
bar used for bolding a door shut The object of 
this arrangement is to eliminate the uee of the amall 
door latch on Inside doors, and thereby to save time 
In opening and closing tbe door, The device may also 
be used successfully In holding doors shut on pleiies 
of furniture such as book coses, sldeboardSt and 
dressers. In tbe illustration shown herewito a 
Btvalgbt magnetic bar A is set In the easing of thd 
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door. A small square piece of Iron 9 la 
too door. When toe rises of ivaa fat too .dMr 
to oontaet Wto the magaat A. ■4w la 
.hot It ooa^'fgrity ba rolMao4.grito.,«My.a 
^ iw fated .of. knob .qr 

am, purpcaa. ^ 
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T li^ iioli««tlon o( Alriou trophlei iMitred by the 
UpHlUoa tor the Vnltad Stotea National 
IfiMabiili at Waalilagtoa la Bow balag mounted, or, to 
apeak ntBre oorreotly, aculptured. The work haa pro- 
g ro ae jafl aul^^toatiy tar to enable one to form an Idea 
«t Um realiam vlUi vUob the yartoua anlmala and 
bIrda wiU be ducted la poaltlona remarkably true 
to Uto. The ootlectloa when completed will form a 
nOtahJe eufople of the aklll of the experta who are 
oanrylnp out the varlotie proceaaea. When It la re 
mepiiihered that only hidaa, ekulla, homa and hoofa 
form the natural baaaa for reproduction, the aklll 
and labor reguired may be better realized. Fortu- 
nateir the ooaalgnneat reached Waehlngton In good 
omidltloa, owing to the careful aklnnlng of the tro- 
phlaa and their preaerration by packing theimiln aalt. 

The Booaerett apeeimena reached the National Mu- 
Beam In oaaloi numbering over lOO, moat of them con- 
elderably 4nner than a hogabead and weighing, on 
an avereage, SOO ppunde each. The eklna bad been 
draaaed and aalted In the field by the members of 
the lUwmvelt party, as stated. For 


before they were aklnned. Apparently by Inspiration 
the taxidermist proceeds to fashion a “make-believe’' 
skeleton aa a foundation for the Hfe-alze model he la 
to make This counterfeit skeleton le formed from 
wood and wire and Iron, with the skull of the original 
animal put In Ita proper place to Insure the contour 
of the head. On this framework he builds out of clay 
an exact duplicate of the animal. From tbla clay 
model, plaster of Parle molds are taken, juat. as n 
sculptor takes molds of hia clay model preparatory 
to having a statue caat In bronze. At the National 
Museum a dozen or more molds may make up a com- 
plete animal figure, the number of aectioni varying 
according to the size, form and pose of the animal. 
After the molds have been taken from the plaster 
model, the latter is destroyed, and now cornea one of 
the crucial steps In the whole evolution, the casting of 
the permanent plgater figure upon which the skin Is 
stretched. 

Although the molds were made In sections, the 
figure of the animat la now cast ss a whole. The 


cast is not a solid mass, hiii a shell The plaster 
used is reinforced by means of l>urlii|> and wire cloth, 
and this reinforcement renders the hollow figure of 
the animal much stronger than such a zhell would 
be under other tdreumstaneee — so strong, Indeed, that 
a blow will merely result In a hole that can bo easily 
repaired, Instead of shattering the figure. When the 
cast Is made, leg hooks or joints of metal— one for 
each of the four legs of the animal— are cast in plaster, 
and these enable the respective legs to be turned or 
removed at will It enables the skin of the animal 
to be fitted Intact over the legs of the figure. Just as 
a g'ove Is drawn onto a hand. In this way It Is poa- 
slble to put a skin in place on a plaster figure with 
only a single cut to he sowed to This Is located under 
the body, whore It Is not noticed Under the old 
“flat-skin” figure there was an unsightly seam the 
full length of each leg 

After the plaster shell has been rompletod, it Is 
given a coating of shellac In order that the skin may 
not come In direct contact with the plaster. Then 
the skin Is drawn over the shell, first 


th^ JouniBy (mm Africa tb« hidei wer« 
packMl In brine, and, thanki to the 
earetal packing, all of the eklna ar- 
rived In Wnehlngton in good oondl- 
don. The flrat step In the prepara- 
tion of the apeolmena after their ar- 
rival at the mueeum wo:ksfaop8 was to 
o«nd each hide to a tannery This 
preparatory work waa formerly per- 
(ormed by the mnaeum experta, hut It 
waa found that economlea of time and 
expenee were poaalhle It the hldea 
were aent to the tanning establlah- 
ment, The prooen employed la the 
etandard one known to commercial 
practice, hut ipecial care waa exer- 
ciaad, owing to the value of the sped- 
mena When the hidee were returned 
a apeclal dreaalng by hand completed 
the preparation, and the apeeimena 
were raady for the actual mounting. 

An Intereetlng feature In connection 
with the reproduction la that theee 
**aniBial artlata" have no Uluatratlon, 
not even a drawing, befpre them, and 
work out the ahape and proportlona of 
the aubject from original models baaed 
on their Intimate knowledge of animal 
anatomy. They reaUy conceive the 


LioMOUB ahot by Karmlt Rooeevelt 



having l>een wetted in order to make 
if more pliable Ordinary glue la em- 
I)loyed to hold the skin on the plaster 
form, but the “working" of the skin 
Into place Is a most Intricate procew. 
since every wrinkle In the skin of the 
animal must aszutne its proper posi- 
tion After the skin la in place, it Is 
sewed by mcHiis of a ball stitch, with 
thread carefully selected to match the 
color of the fur or hair of the onlmal. 
Next the eyes are put In position The 
eyes for the Roosc-velt antmals arc 
being painted In oil on half globes ot 
clear glass, the ex|)prt8 believing that 
by this method they will attain more 
accurate and lifelike resiills than could 
be derived with any of the "blown" 
oyca, as the manutactnred product Ih 
known 

The Roosevelt c-ollectlon at the Na 
llonal Museum contains specimens of 
many animals which are the most 
difliciilt to mount. Most baffling of all 
mammals from the taxidermist's stand- 
point la the hippopotamus Next !n 
order of difficulty are the elephant, 
the "rhino" and the giraffe. At pres- 
ent the taxidermists arc busying them 
selves with such less exacting subjects 
as lions, tigers, leopards, zebras and 
a buffalo, which latter Is a puzzling 
proposition, because tbere are no sim- 
ilar specimens In captivity, nor any 
photographs of the animal In the wild * 
state to aid the artist. 

The original processes employed In 
the work are the Ideas of Mr George 
D Turner, the* chief ot this depart 
ment of the museum 

A Geiman Use of the Sand- 
blant 

T he cutting and wearing power of 
a stream of blown sand, long 
since utilised for various purposes, 
has been empliyed for testing build- 
ing materials at the Gross-Llchter- 
felde Institute In Germanv Granite, 
plus wood, linoleum, and other sub- 
atances used In the construction and 
furnishing of buildings are subjected 
for about two minutes to the action of 
a blast of fine quartz sand, under a 
pressure of two atmospheres. The re- 
Bults show the resisting powers of 
the substances tested to the effects of 
wear. This form of test Is appUo- 
zbie to road-building materials. 
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Phases of Science as Other Editors ^ ^ 4 

talz>-«lekaMrt, and o«r4lckn«M, beside* ‘tbat terrible ietil Mid . SMditlil etfeit Itdt: 
dleenee known m the "bemim’' to which ded^Ma tthleh i^dcir the 



Photoimphy by InridW. Bay. ZZ Z^l. Thr wTo whlS: SiUMP 

IT ii well known that on either aide of the Tlalble dlvem and workeni In calaw)na are auhJeot. end which IK« end llthh, Umm of 

tiperirum there is a field of radlationa of which la due. not ao much to the enormous preaaure to eThlCh aerroua tetulon. IhM 1h«M te 4# 

we cannot become directly coKnlaanl by our aenie of they have been aubjected aa to e too siudden lesMttltti with whioh phrtloftl eondltiow itiW the 

alvht, although the phyatrlet haa found the meana of of the pravloua preaaure. oorreapondlng tnahlHtjr of phSTSleioiloel to 

procuring evldanoe of them. Theae are the raye of All these maybe termed maladies of maladlnatment atliuat themMlVH th time to ««eM ' W 

shorter wave length than the violet, the so-called To the llet of these maladies a new one, that of et^ sneea. It Is this tMtor IThleh ^ 

ultra-violet rays, and others of longer wave quoted eohstdsr modt StfhlfMait Ip.fW -pro- 


length than the red, known aa the Infra-red 
raya, While th" eye la not aenaltlve to the 
ultra-violet raya, the photographic plate la. 
and It la also possible to obtain a ptaoto- 
graplilt- record of infra-red radiation In 
this day of aripntlflr attalnraenta we are 
bci'oralng more and more Independent of 
the limitations of our aenaea. If we want 
to obtain an Idea of the appearance which 
the world would preaent to a person whose 
eyes were aenaltlve only to ultra-violet, or 
only to Infra-red rays, we do not even have 
to rely upon our Imagination, but, aa Prof. 

Wood of .Tohna Hopkina University has 
ahown, and explained In hla Tralll-Taylor 
Memorial Lecture, we can actually produce 
photographic views, concrete llluitratlonk 
of the world “seen by Invisible raya." To 
do this Prof Wood Interposes between the 
obfoct to be photographed and the plate a 
Bultable screen, which tranamtta only ultra- Photographadin 1 

violet or Infra-red raya, while absorbing all Pfof- Wood’s bus 

other radiation Conalderahle dtfflcultlea 

are encountered In realixing this arrange- 
ment, eapeciatly In the case of ultra-violet 
rays. Ordinary glues Is opaque to these 
rayu, so that It becomei necessary to uao 
quarts lenaea Then the problem arlsea of 
finding a aubatance opaque to ordinary 
light, but transparent to ultra-violet There 
is only one substance known which com- 
pletely satisfies this condition, namely, 
sliver. It a thin fl'm of metallic silver Is 
deposited chemically upon the surface of a 
quarts lens, a certain amount of ultra-violet 
tight Is able to struggle through and form 
an Image upon the plate. 

Aa acreens for the infra-red radiation 
Prof Wood employa very dense cobalt 
glass As this, however, transmits blue and 
some green. It is therefore necessary to 
combine with the cobalt glass a layer of | 
potassium bichromate solution, which cuts 
off the undeslrablo rays. I 

Some of the eirecla obtained by Prof. photographad U full 
Wood are very striking, as will be seen by PhotograiSn Wwe tak«u l 

reference to our Illustrations, which are »nrt »■«« dev.kiprt like orti 

reproduced from the Illuitraled London 
Krirn The first two of these show a land- 
scape photographed In full sunlight by 
Infra-red rays. The sky appears black, and 
the entire effect resembles somewhat that 
of a moonlight scene A very peculiar fea- 
ture Is brought out In the third and fourth 
Illustrations The former U a view taken 
In the ordinary way by direct sunlight. 

The second Is practically the same view, 

^ photographed liy ultra-violet light The re- 
' markable thing about this Is the absence of 
the man’s shallow' After what has been 
said above, It Is needless to point out that 

of courae gloss windows or mirrors appear "y reartwy of iBsutnoted ioadow , 
nearly opaque on photographs taken with * 

ultra-violet light Another somewhat sur- htokon der 

prising fact Is that Chinese white comes out ands^sMuastli^nNol^* 
black in aueb views Quite apart from the lag th« mao'* shidos 

Interest which attaches fo Prof Wood's new 

method of photography considered merely as a curl- aickneaa, haa re 
oslty, there la every probability that It will find a bean attracting! 
definite sphere of scientific and pracMeal uaefulneaa. France, and two 


of the previous preasura. oorraapondlng tnablHtjr qf pluraloioiloal to 

All theta may be termed maladlea of maladlnatmeat adjust themMlVH Id ttma to «««M ' 

To the Hat of these maladlea a new one, that of at^ aneea. It Is this tMtor Dfhlelt IpM 

ductloa of |h« spootOo of air- 

IB geasrtl htCk filgfats't#v« % of 

46 mlnutos at most An ftf.'4rom 

7.0W to f^t Is iMtolasd to 

40 laiBTitM, and tiio doaOoftt Jli 
oven moro r*i>ld, osoapfing iiMUiUf' Isom & 
to 7 ntlnuteis. BipiHMS oils sMMiiiat 
Blower of asoant than monopt^fS, on 
the other hand, thogr revilre ,iMiw Ihbor 
from the pitot , 

Thus we have oondltions io oil hlHHude 
fllghta of Mther rapid aoeeat and vortigl- 
noua doeoent, tbeee eondlttofM ailht^lag'the 
obaraeter of the btologfoal aeiJoa. 

Dttiilag aaoent tho Moplratlon heoomea 
oulokor at about 6,000 tmt, aod tho heart 
beat! faster but usuallf wltbotft palpltiflon. 
Nanssa and tbe oenoe of IpdAiloh of the 
stooiach experienced by eltmhers 

PhotographedinfallannUidit by the iavislble infrared raysL are ueually absent, bat tbore Is a Alight 

Prof. Wood’s snmner homo at East RaMptoa.JLoBffidaiid. feeling of "malalsa’’ or dtsooMtoK, which 

Morane attributed partly te the ovespower- 

Ing seaae of tnteaee solitude, the basetng 
of the ears was not Bated hr Meiaae aattl 
nearly 6,000 feet of eleedtMB. bat aerioes 
obaerved H at about 1,600 fleet, aod am tbe 
former le conetderably lower tbaf the 
height at which mountain oUoiban are at* 
feeted. 

Morane statee that the sight Is always 
clear. ’’What makes It seem not gc^” he 
•ays. *’1B the- oraat rapWIty with wbl^ ob- 
jects diminish and recede.’’ He relnarta, 
moreover, that whan the day is fins but 
with a slight mlat, the sun Is refiactsd from 
tho surface of the fog as In a mirror, so as 
to daiale the avistor. This phanomanon Is 
especially annoying where tbOre are addles 
of air, and may seriously intsrfere with 
steering the machine. 

' Even skilled aviators suiter from a slight 
1 — -a 4^ /^,ll l e ■ ■ A* . ^ - - w - / D»(l(W WDfl0 nOTlCBf f©6l It VOOttIT* 

graphed la fuU emiUght by the taridble tataMad m/ oold hecototo painful at about 7,000 feet. 
itugratOi War* tak«u in full wmiigbt ! wtnsiTmaaaapowr* «r about SvanliiMlt; Above 5,000 feet, or oven lower, the volun- 

«r.cev..k.pK..«..o„n„a^pua.. fbotogmpb.b, rm,. BotonWio^^X 

and Jerky and the reflex motions have more 
amplitude. Theie , motor modlOeatloaA are 
easily axpUtned by the combined aHeet of 
the cold, tbe quicker heart beat, the alight 
ahortneas of breath, the ear tronblei, the 
reflection of the eun, and the nervona ten- 
sion and fatigue. 

In descent the heart beats more strongly, 
but the palpitations which are soon Celt aug- 
ment according to the preolpltousnem of the 
descent, 

Tbe rapid (all<-H>var a thousand fast per 
minuts—csoses that peculiar fsellng of emp- 
tiness expsrlenctd in a too swiftly dsaeead- 
tng elevator. iTbera is a bussing ^ iba ears 
’’The shadowlcss bhm.” toward the end, and thla may Inoroaae in 

iipb talmi uBiln MMi emdiilim* A photognpb uksa br mtia-tlol}( ray* at Intenalty at the ead of tbe flight, 
ta?thli*Sro"ihS;to“ thBBBmB uroBM^o. Aat tbo , But the phenomena which are dominant 

**^’*’”*‘*^ and augmented as the ground dtwwa near 

are tbe redness of ths face. With a Mmsa- 
alckneaa, haa recently been added. Tbe subject has tion of heat and pain, tho snarting tho a)^. 


Like a BRow^vered landscspe in Bwonllght WiEowa and ofllMr tncs . 
photograplMd la fuU smiUght by Of taataiUe tafk^cad tays.^ 

ta«M pbotugratifal Wore uk«u In full (willgbt; wtie glT«a ea espoeareer about Sve BUMMa { 
»nrt »■«« aevt'kipaJ like ortlnwy platw, fhotognu** by Fiof, Bobert WilUaaui ■WSod. 
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attracting much attention of late, particularly In moisture of the aoatrila, headaehe, and oserwbslmlBg 
i-lontlflc and pracMcal uaefulneaa. France, and two phyatcians. Dr. Rend OruehOt and Dr. fatigue, with actual drowaloesa. This s!"trHniif Is a 
F U given by a photograph of the Moullnier, have Just presented t« the AoadUle fled’* ^^7 marked feature, and. lit Itself iodiewtan 


Jeetod, and tho rssultuit fatifoe «f 


moon In ultra-violet light, which brlnga out some Scienoea a highly InteresUng report Of eertalB saperh ttotts strain tO which the aonplaaiat hat bMi Wb- 

features not otherwlae obaervablp When we remero- menta and Inquiries conducted by them, ' ' ‘ Jeeted, and tho rsaultuit fatifOe «f 4ltrWiaB|#*» < » 

her the very Important work which baa been done Alrolckneaa does not seriously alfect tboH wh«''|Iy la so gtmt that the eyes tttooe of thsauNde^ Htsm 

with the sportroheUograph within the visible spec- at moderaU heights. It reserves It tSrrOM ftw motneift to mement. la Siflto.oC the 

trum, the opportunity which exuta for research be- daring aviators who aosk to attain asospttbgalta ' ”4o keep Urun opeau Ml OM saao a — 
yond theae limits appears very enticing altitudes, ^ ^ 

To some extent tbe mountain oUmher aad/lj|>d «vt* .I’ett^l.'jwd tmihi 'him Mattod'-jla 

Air ffidwand Artilton Acektau jSLr""*, “"f nlSaS* 

A FACTOR often Overlooked la the lllnesa or "sick- Bttt;}n the case Of Uie'alrmail thsm 7lilo'''nA^WhaM 

neas" which has bsen attendant on alt efferta of tactom of gnat algalUnaace ' .'MlljjgflL.'''. ' 


yond theae limits appears very enticing 


Air SidcM and Aviation Accidento ZS \ " * 

A FACTOR Often Overlooked la the lIInesB or "sick- But '^n the case Of Uie'alrman t 
neas" which has bsen attendant on alt efferu ff tactom of great algalfisaaee. 
tbe ItvJag onaalss) to.- adapt itself too hastily to a la tho INt ptM#, didbt 4a a heivh 
dttt^nt wfMsith mMf w« hare seawicknesa, mona* nhi«e aa«asfllt|tod a tiniy^iyitid. 
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m hMin, m «om tiM 

lllMii f W nM«iM totter to aerked 
iW Ike krtertoi. iMtin ereanito «( tke 
mi VtoenuM or tbe laiert. itto our 
^ 'BMPfilliM, M #toMtoe la tke ortartoe to confined to 
<toW»fi d fyvmgtmt Mchte, it le aomeimnt 
i ii|kidl|MW^ V'Nifk tkdre to oxemire totlgue, bot in 
l>t tbo kwii A&d rnpld pulie are 
tlWMti oondittofi mlidtt be dnagorotte when the 
imi totovy bi«ia>toiMr to fio 

All idtltud^HMeken tbould luve the con- 
(I0m at tke iMMirt and artertee often teited 

mtew or Uito enbjeet would be incomplete 
idripiimt retoiMnce to the iMorchlca) taotor Tbla of 
'vactoa with the Indivldoallty, but acme of 
tito neat aapert men hare oenrealNd to enrloua In 
teftotoual and emotional alteotlone 
fllltodne apeke of a sort of “anKulah/ caused In 
gatt by tbo feeling of tatenae eolttude Another man. 

for hto tmufroU and hla virile energy, natd 
li|lA la the downward fllHbt Jeeltngs of wretchednaao 
dtodlBMawntary tear aaaoU one, and the thought of 
a daeadful death preeente Itaelf, and to the more 
toitVltiila baoeuee of the semHorpor of mind and bodr 
Vhto nmntal and Pbyeleal lethargy ere spoken of 
IV talrloito aviatora as preventing their performing as 
adjllldly aa to neeeeaary the required mechanical acts 
nphohto ear argument that many accidents are 
jtodhably due to the mental atate Stweiinduoed by 
prolonged effort under uneeonstomed conditions 
lanan eenteawd that he wan haunted by the 
:^Ufht of Chavea, acdilovlng an ImmorUl rlotory 
With a frightful daath. Chaves’s fatgl accident, In 
desdr aapports our eonteatlon In eroseing the Alps 
he Mtoc very awlftty to a great aUtftdde, from which 
he deaoendad In a long, rapid tflda The quick 
oheoklng ef this glide Iqr a sudden puU on the control 
wheal, to thought to have throuta such e strain on 
tha Wtaga that one of Umm hritke oft. It to highly 
probable that Chaveaa mistake was doe to the oon 
dltloa he was in, a condition resulting from the 
tocton we have been coneldertng of the modified 
vaaoenotor reaction, the hyper tension of the arterlee 
hdadaebe, vertigo, and eomnolence There mey even 
have been tome mental confusion or hallucination 
One aviator hae In fact, mnde the remarkable state- 
ment that he conatantly had a vlsleo of the aplraa 
' ^‘ihe '^edral M KOtre Sfim*. aa it they 
it band, though he knew them to be hundrufia of 
tollee distant 

ft to to he hoped that aeplring nvlatore wilt regard 
aensatlone of dlaeomfort and illness not as a matter 
to he Ignored or resirded with a hero's disdain, but 
na grave warnings from Nature that there are fixed 
limits to the adaptability and eapeclally to the pos- 
atble speed of adjustment of the human mechnalam, 
wonderful as that mechaniam to 

Elinlnstiiiff the Bcmtdiiiiv Notoe in 
CnmoplMfie Reproduction 

T HOCOM much progress has been made In per- 
fecting the phonograph of late years, In one respect 
It must be aald that the Instrument has remained 
hitherto somewhat dlaappolntlng Inventors do not 
seem to have succeeded In biding the nature of the 
prooess by which the sdund Is produced— the aoratch 
lug Of a hard record by pointed atyll Superimposed 
upon the sounds which are Intentionally produced Is 
the scratching noise of the trarlng point Add to this 
the unwelcome accentuation of certain harmonies out 
of proportion to the natural Intensity the net result 
kWBka somewhat In artistic value 'Whether theeedraw 
haeka eaa ever be oompletely overcome in an Instru 
aunt haeed upon a comparatively crude material mech 
antam, or whether the final aoluthm le rather to be 
looked fop la aa Inatrument of the Poutoea type for 
oxample, may here be left undtocussed That the 
oommoa rorsR^Of phonograph Is still capable of Im 
provement will at »3Bff rate hardly be denied Some 
VOrr pPomtotoft vesults aesoi to have been obtained 
bf John O MoKondriok, who reportf on them In 
Kmr« The author «Va 
It hava mads many dftoru tK get rid of Vb» hissing 
gsMi llrattnt notoOR that detract so math from the 
laallWMat at A Poprodnosr of ^qittitoal ootmda, and 
at Hat 1 have had «« fBoonragtng meaoaro of eucoess 
iMi lowmoplumo to laottwed In a woofian cloth lined 
totto hW* k toho pamm ttobtly tkrouftk a hole in tbo 

■ and of the taper arm that 
the tatirttawnt Whmi the 
hy tatotoft and toOktag the 
w machtoonr. ami atoo the 
iiflo of the of 

Thiiuitmt. 
to ^ tavd 

■&», **» 


nested with lengths of tin tubing, Inches In dlam 
eter. and the sounds are thus conveyed through as 
nnay feet of tubing na may be found necesaary I 
have found the moat efficient length of the entire tube, 
until It reaches the horn or resonator to be say 64 
feet * The efteot of the long tube while empty Is to 
Increase the volume of the tonee hut, of course the 
noises are atoo intenalflsd 

1 have always been struck by the feet that the frlc 
tlon notoeo seem to be quite separate and distinct 
from the musical tonea either when a voice Is singing 
with an accompaniment, or during the reproduction 
of an orchestral piece of muaic— indeed by an effort 
of attention, I have ao trained myself that I can hoar 
one without hearing the other This suggeeta that In 
the ear there Is a mochantsm for the detection of 
nolaes of high pitch as dtottnet from ordinary musical 
tonaa It occurred to mo that by causing the sounds 
to pass through numerous narrow channels freely 
commdiiloatlng with each other the noise-sounds me- 
uumably caused by short waves of high pitch might 
he damped off by Interference while the longer waves, 
corresponding to musical tones might pass through 
unaltered except aa regards loss of energy from frlc 
tlon My purpose wee attained by filling a segment 
of the tin tube say from 4 to 8 feet In length with 
a mixture of hard peas and beans corrugated by age 
or drying The experiment succeeded The friction 
noises were damped down, while the musical tones 
although rather ‘dulled* in quality, that Is to say 
(hey lacked briUlaBoy. were purer and, to my ear 
much more natural 

Other substaneee were tried— ghtae balls marbles 
small fir cones, gmvel, shreds of tin— but the best 
effect was obtained with the peas Brilliancy was 
obtained by using ns suggested by Mr Ernest do la 
Rue (who has been much interested In these re- 
searches) sine tubes filled with fragments of corni 
gated sine and the use of these has been protected 
by patent by Ur de la Sim By a combination of the 
xino fragments with the peas and beans 1 get delight 
ful effects, so that the gramophone music le so tm 
mensely Improved that I oannot listen with any pleas 
ure to the ‘naked* gramophone sounds as the attention 
Is not now disturbed by the ‘frying pan* noises 
As listening to music so reproduced Is a kind of 
auditory illusion nny eontrivsnee that will heighten 

S lttasiDbvnay be Jkpoctai to ftlva more ptoaeuse if 
Illusion is of thftriftht kind BsunUy one feels a 
sense of unreality in the mnric apparently rising from 
the bottom of the horn more especially In listening 
to a human voice To get rid of this I angle the 
horn so aa to redect the sound waves from a tin 
reflector (parabolic in character) so placed as to send 
the sounds to the other side of the room One then 
ceases while listening to think of either the gramo- 
phone or the born aa the sounds come from the re- 
flector and the effect Is much more reel and natural 
I believe the application of this method of acous 
tlcal filtration may be applied by ingenious mei banlcs 
In such a way as to do away with the neceeslty of 
using such an extended length of tube The method 
enables one, In a room of moderate else to listen to 
pure music One cannot help observing bow It mellows 
a voice that, heard In the ordinary way sounds harsh 
(from the production of overtones of high pitch) and 
how it brings out the pure tonee of the string instru 
meats The various instruments In an orchestra souni 
better Everything Is reduced In proportion and to 
uee an Illustration from art It is like passing from 
one of Etty s huge pictures to a delicate and beautiful 
Melasonler in which one sees and appreciates every 
detail In an area of amall dimensions * 


An Etoctrioally-lieated Stoun Boiler 

A STEAM generator le made by a New York firm 
for use on trains running over sections of line 
In which electric locomotlvee are used The gener 
ator ooaslste of a cylindrical boiler arranged with Its 
axis vertical and having tubes extending between 
tube plates at the top and bottom Into each tube 
which Is closed at the bottom by a screw plug there 
Is slipped an electric besting element This comprises 
a Bumbsr of staatlte tubes threaded on a metal rod 
with special stoUate porcelain insulators of larger 
diameter between them These porcelain Insulators 
fit Into a thin brass tube and serve to keep the re- 
slstanoe wire, which is wound on the steatite tubes, 
out of contsict with the brass tube Fine siliceous 
■uid to nas^ to fill up the space between the re- 
elstoace wire gnfi ^ke interior of the brass tube All 
the elemoate are connected In parallel to busbars 
throiigk ftMM Which blow when the current rlsei to 
60 per cent ahOre normal A holler 8 feet 10 Inches 
in diameteT and 4 (Mt 6 inches long (between tube 
ptatas), wHh 148 Much diameter tubes, haa a maxt- 
•WMslitoMtopWta«sMima4tetoteia»hiaMn)wefalfito 


mum evaporating capacity of 850 pounds of steam 
per hour at 110 pounds per square inch with current 
at 606 volts It gave an elficleocy of 91 B per cent at 
663 volte and 470 amperes In a New York Central 
locomotive 

Port of Brusseb 

A piece of engineering work Is now being car 
rled out at a cost of 610 000 ooo in order to con 
noLt Bruasels with the sea by a maritime renal and 
thus make Brussels a seaport I be eiilargemi nt and 
transformation of the old WllUbmek canal commenced 
about ten years ago as a result ot a long campaign 
In the press and numerous meetings in which It was 
pointed out that such a Ihrgo center with T'O 000 In 
habitants should no longer t>e under Its present dls 
advantage and that It should give entrance to sea 
going vessels so as to bicome one of the important 
Euninan shipping entirs The old canal was laid 
out In the sixteenth century on the i Ians of 11 irgo 
master Jean de lyocqucnghlen and il ended on the 
seacoast near the mouth of the h scant It bolonged 
to the city of Brussels but when It came to transform 
Ing It a large financial tuterprlse was formed luclud 
Ing the State the city and the neighboring lom 
munes The work comprised the enlargement of the 
old laual so ns to give a maritime lanal the construe 
tlon of a suitable port at Brussels with its basins, 
docks and storehouses and the company Is afterward 
to keep on operating the canal A draiighi of 19 feet 6 
Inches Is allowed for vessels and the width of the 
canal at the water line Is 130 to 200 feet and at the 
bottom at least 80 feet for the standard sectlona 
For the enlarged points used as a by pass for vessels 
the canal width is 230 to 330 feet Between Brussels 
and Antwerp there are three maritime locks of 62 
feet width 180 feet length and 2^ feet depth together 
with smaller sliied locks of 220 feel length and 28 
feet width The new port at Brussels will comprise 
a maritime basin and a foie port the first measuring 
2 700 feet length and 400 feet width while the avail 
able length ot the quays will be no leas than 6 600 
feet Railroad trains will be brought alongside the 
basins In a special deiot of large extent covering 
over 60 acres end this will sufll e for a dally tralfio 
ot 800 cara The forciort will he IfO feet width and 
will have 6 300 feet of ejuavs for the landing of largo 
vessels All this great work is now nearing com 
pletton, and It Is pxi)e ted that it will be finished dnr 
Ing th( present year 

The Application of the Gyroscope and Com- 
preM^ Air to Takingr Moving Pictures 

I N a paper published In the C /mpUn HtnduB M Q 
de Prosxynski remarks that the scope of the klne- 
matograph for non arllflcial views— in other words. 
Its scientific utility— Is at present very limited owing 
to tbo necessity for posing the Instrument on a very 
steady base The licmbllngs which Injure definition 
If the Instrument Is not suflleiently steady fall under 
four headings (1) Movements of translation (2) 
Oscillations around the optic axis (3 and 4) Oscil 
latloDs around axes perpendicular to the optic axis 
The eSee I of 1 and 2 Is negligible To obtain a 
sharp impression It is sufflclenl to annul or reduce 
oscillations 3 and 4 This Prositjnskl does by cm 
ploying a gyroscope with its axis paralld to the optic 
axis of the apparatus The requlstte dlimnsious and 
velocity of the gyroscope may be calculated from con 
eideratlon of the admissible maximum displacement 
of the Impression on tht plate In a given time and 
of the fortes due to shaking of the hand and weight 
of the apparatus Tlit g> ros opt however only 
annuls short r ipid movements and does little to 
counteract slow movemi nts such for example as are 
Imparted to the apparatus by turning the handle To 
avoid this inconvenience de Prossynskl has con 
structed an automatic apparatus comprising a pneu 
matte motor whlth Is at once light powerful and 
very amaU The air reservoir can be recharged by 
means of a small hand pump 

Light and Sound Waves 

W ITH reference to our ability to tell the dlree 
tlon from which sound proceeds attention may 
be called to an interesting difference between tbo eyes 
and the ears in relation to the size of the waves that 
strike them 

The average wave length of light is about one ten 
thousandth of the diameter of the pupil of the eye 
On the other band according to Rayleigh the waves 
of sound proceeding from a mans mouth are about 
eight feet long whereas the diameter of the passage 
of the ear la quite small, and could not well have 
been made a large multiple of eight feet. One conse- 
quence of the minuteness of light waves In compnrl 
Bon with the slxe of the eyes to that the lenses of the 
eyM are Able to concentrate rsya ot light upon the 
retina with great efikdency 


The Inventor’s Deparilraiexit i: 

Simple Patent Law ; Patent OfBce News ; Invetitionsi New and 


Principal Examiner Gike S. Rafter macnltuda might be he wm appointed prlootpal esMuliter, laboratMir )i»v* idieWt Vvah fta ngfi tie 

G 11-108 8 KAI-TEU le a native of New »PP«clated. It ia aald that aeveral mea- and aaaignad to Mvlitra 4, wUoh haa metal haa heepi Utaltad 

york fltato. but prior to hU entry *0”W« were required to carry the ap- over olnce been in hie oharwi a period vapor is not vary Itpt Vhsa ti fti. 

info tbP Pau'nt Offleo in J8»2 waa a law- P»c“Hoo8 int° the Commlaalonera offloe, now of nearly thlrty-fow yeara. Sxam^ Jeotod ttUt by thla , inWMiC «0 viOltM 

ycr In Kanaaa. On entering the Patent *”'* 0 *hlblU In the case were ao Iner Pond’a Division 4 Inoludes the Im- Is no dlOeulty la dspOfttiltC' 

Offlco be woe for a while In the division tormldablo that he could not further re- porUnt classes of bridges, conveyors, readily comtfuatiblo snbgtawasa^ aoi^ ^ 

of T'rof B 8 Hedrick, and took hla do- “*t*tant examiner to oranea and derricks, hoisting, excavating, paper, wood, oollatoU. or ssao 'nnUpal 

gvoes In tho law In the National IJnl- *''‘**- hydraulic engineering, loading and un- tlsauet. The depoalta of inat4t illttii pro- 

verelty In Waahlngton, and after a machine was a roault of nearly loading, and meUlllc building strttctares, pared gro much torder ^jUkd tiUMli ^ 

twenty yeara of conaUnt work by an covering a very active field in oltll engl- ' v - , 

able engineer and inventor, and the orlg- neerlng. - ^ ' ' 

Inal machlno la now eaid to bo In the Mr. Pond la not Only a gifted thaoret* 
poeaeaglon of Cornell Univeralty. Tho leal engineer and mechanic, but la an 
patent la one of the curios of the Patent acoompUabed practical mechanic, and Is 
Office, and It waa fortunate for the Patent recognised as a particularly dovar oarver 
Office that so robust a man both mentally of wood, 
and phyalcally sa Examiner Hatter had 

the matter In charge, ^ny men would ^ jj ^ 

have Buccumbed under the tremendous w wmw v<w»uis 

strain Incident to the examination of ao Parit Cosvsspmdmt 

complicated a machine. A SWISS engineer, M. Sohoop. has In- 

Mr. Rafter at present has charge of ^ vented a new prooosi tor producing 
Division 2, Including such important metal coating on various materials, by 
olasaea ae preesea, tobacco, label aMxing spraying a cloud of finely atomtaod metal 
machines and pneumatics He has a tern- parUclea upon the aurtaoo to bo covered, 
perameut eminently fitted for the exam- The new method waa first demonstrated 
Inlng duties, which, reinforced with a before the Engineers' and Archltacts’ 
strong physique, great application and AsBoclation of Zurich, and haa alnoa been 
a fine rapacity for work, makes him h presented also before the French Acad- 
very useful examiner. emy of Sclencee by Prof. D'Araonval. 

The metal la melted In a eruclhlo d and 
PriidiallEiamiiHr Btidunin W. j- W . o.dli~r 
prwpdE™.ta-«a-aiw«. :p<»d. 


Principal Examiner Gilca S. Rafter. 


.rona. surface of the melted metal by com- 

I T has often been a matter of conjecture pressed air or other gas. Just after 
why BO many natenteea and uatent at- 


1 * VI vvujwvv.v pressea air or oiner gas. just aner tj^tnoA Hv »h. ......t w-. i_ 

why ao many patentees and patent at- emerging from the opening, the thread f 

waa transferred to the division of paper torneya preaervo their mental vigor and of melted metal escaping under pretture iitti- i,vAr ’oosTiTrif 
manufaoturors and printing, where most alertness through long periods of great u atomized by a gaa or ateam spray, so amlimi h ♦», narunosa oi 

of his experience as an assistant exam- activity. Of such preservative effect the ae to form a cloud of flnely-dtvlded mo- 

Iner was gained He was still an aselst- subject of this aketch la a splendid ex- ulHc particles. Through this cloud Is I iLi, WPPW 
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of his experience as an assistant exam- activity. Of such preservative effect the ae to form a cloud of flnely-dtvlded me- 

Iner was gained He was still an aselst- subject of this sketch la a splendid ex- ulHc particles. Through this cloud Is . -teal ill uxi 

ant in this division In 1904, when pro- ample. Ho waa a principal examiner In paased very rapidly the object which la a- t* 

moted to be principal examiner the Patent Office when most attomoya to take the coating. An inert gas ia Imat to be no dlfferen^T^to thTfia!!! 

In the division of paper manufacturers and examiners of this time were school used to give the pressure on the melted - -tructuro as e^mr^ 

his attention was devoted principally to boye, and he has pursued a calm, even metal, wlvlle another kind of gas can ortjmjy metal ^ 

the complicated class of inventions re- way through the years, with the cordial be used for the atomizing. If desired, -pi,, process lends Itself to a num- 
lating to typesetting, Justifying and dls- respect of all and the warm regard of such a gas may be used at this stage i^_ intersstlnr and iiurni urniiinaMjm. 
trlbutlng machines, and linotype ma- those intimately associated with him as will oxidize the metal, so as to give pjp,* .j. metals nan 

chines. While examining this claas, he Mr. Benjamin W. Pond was bom In a coating of oxide Instead of metol. The ^ deposited In layers upon various s^ 
bad charge of probably one of the most Bangor, Me , son of the Rev Enoch Pond, action of depositing the metal appears One very ImportMt uee should 


latlng to typesetting, Justifying and dls- respect of all and the warm regard of such a gas may bo used at this stage mtersatlnr and muiriil arnillnaM^B 

trlbutlng machines, and linotype ma- those Intimately associated with him as will oxidize the metal, so as to give pjp,* .j. metals nan 

chines. While examining this claas, he Mr. Benjamin W. Pond was boro In a coating of oxide Instead of metol. The ^ deposited In layers noon various s^ 
bad charge of probably one of the most Bangor, Me , son of the Rev Enoch Pond, action of depositing the metol appears One very ln»ort«mt uee should 

complicated appllcaitlons ever presented president of Bangor Theological 8em- to be as follows; th, coating of structural Iron to pro- 
to the Patent Office. This waa the appll- Inary, and passing through the public When the metol is atomised In the weathering The opera- 

cation relating to the Paige typesetting, schools of his native city, entered Bow- form of a cloud. It# parUoles atiike the should be readily applicable to fin- 
Justifying and distributing machines, doln College, from which he graduated surface which is to be covered, but here structures such asoranes bridges' 

The machine Itself was one of the most with tho class of 1867. Following In his they lose their original spborloal form There should be no difficulty to 

complicated ever Invented, and the patent father’s footsteps, he was bred to the and are flattened out upon tho surface coating apparatus portable. 

eventually granted Is the most volumln- church, and occupied the pulpits of Con- Into blotches which units together aud „ 

oufl ever Issued Ordinarily machines are grejpatlonal churches In several places form a continuous layer of a certain Ironwork all over with a non- 

adapted to perform an operation, or cycle until the spring of 1873, when failing thickness over the object. Tho metal Is rygting metal layer more durable than 

of operations, and continue to do so In- health required him to seek a milder projected at a very great speed from the p^int, and as the Inventor 

definitely; the Paige machine, however, climate than that of hla native New orifice, and this explatos Why tho par claims, also more eoommioal Numer- 

has Us operation determined by the con- England. tides which are no longer llgdlfi when ous applications which suggeatthemselvea 

dltlon of each line of tyi>e with respect In the summer of 1878, upon the re- they roach the surface of the Object, are yj, process might be divlfiod 
to the length, number of word spaces, suits of competitive examination, he was able to make up a homogeneous and very dasaea. On tho one we 

etc., taking note of such conditions with appointed a third assistant examiner In compact layer whoso density is about article for docoro- 

machine sense, and then proceeding auto- the United States Patent Office, and waa the same as for tho metal to Its usual ^j, pjotectlvo purposes; on the other 
matlcally In Its operation In accordance promoted rapidly until, in August, 1877, atate, as experlmenU made at the Zurich to form a crust 


with the requirements of that line Two . 
applications were filed to cover the ma- 
chine, one relating to the general organ- 
ization and having 204 sheets of draw- 
ings, but eventually limited to 16.3 eheets, 
and the other with Mr. 0 R North, as 
Joint Inventor, relating to the justifying 
features, and having 81 sheets of draw- 
ings It was destred by the applicants 
and the cxainlner that the examiner be 
permitted to go at th(> expense of the 
applicant to a distant city and examine 
the application In connection with so 
much of the machine as had been con- 
structed. and the working drawings. 
When the Commlsaioner’s consent to this 
arrangement was sought, he refused to 
agree, on the ground that It was against 
the policy of the office, and If It was done ' 
In ooe case, might be done In another. 
The examiner urged that this was an ' 
extraordinary case, and to supporting his 
position asked the Commlasloner to per- 
mit bln to bring the sppUestlons dawn 
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— over an article, In order to subeequently 
strip It off In form of a mold. AddlttonaJ 
usss of n somewhat dlffersnt ebacMter 
are the coating of wood, poyoslelb or 
glaas, to render their surfaoee conductors 

electricity; and the metol ooattog of 
gUiu mirrors, whether pamboUo, lli^^ 
leal, plsne, or of any other ktoi ' 

Among the uees which may b« mn|to 
of the procesa for the purpose of ask- 
ing a protective coating, may be mw* 
tloned the encasing of tslsgraph 'polss at 

- the end which Is burled In the oartll, Wdl 
sepMlally at the point vfhore they Masri^ 
from the ground- BT metatwii^, 

” wooden propellsM tor airships ftod 'ianh / 
Planss ths d«uh|e purp^ maf W 
of ImiMu-ttog to tlidto a 
tog and rsduclng; thsir 'trtoUan.' 
Ij ^y itos^ ^)s ttto;.4spototl%g:;iMKV^ 
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mnIi wiA ,e*B- 
;;W)U|igltt( •b««liigi4ri>>'j 
"IMMMI 49MW4 JMfwe. 
cot ttaltiM, a«t^ a« 


NF'!«( 'iriil«ili< U tmrniDMa or i& 
« ^ 0 brllltt or aatlaiiM 


ijkOtad or ojtber •nbtUnoeB 

MMinii to be moot oatlB- 
Mtnd br Mr. ficboop'a r«w 
, 'Me oppUootion clone would 

new prooew very veluebte. 
IMIHW «Mt whteh Imve been eucfeited 
nmi ,tiM atetnlUilnc of textile tkbrICH, of 
-Qtailfitur onrfaoei of new pneumatic 
tiioa, die ooRtlns of botUee and other 
(or nee in ebemlcal Induatriea, 
tIMi o< a*rpet» m lltobtef 

OecwP^Oba. ^ nmniMrlewi oUtera wk|cti 
OOMUIr ooeur to the reader, 
ipljlRnplea of the aecond clau of a; 
•eitM mentioned above. In which the | 
prooMh, la naed to produce a B«r£aoe| 
mtilM, are the manutaoture of printins 
h)d«|ut> BteiwotTpe and matrloea, and tbej 
vmdhotton of a variety of arthdee <wdl- 
aattbf panpared by the falvaao-plaatle ' 
Thera la no dlffleulty in making 1 


■ aaml ee a metal tubea. The poealble ap-. 

pMealionB of the near proceaa seem, In^he conferenc'C, and M. De 
laot, nlnmat unlimited, while the inventor 
otal^ that la point of view of economy 
I eaally wine over moat of the 
I at present In uee. 


'TbA W«ck of tlM Waddaffton 
Confermoe 

T HB eenterence of Washington of the 
International Union for the Protec- 
tion of Industrial Property came to an 
end on Jane 2nd. when an agreement 
waa algned, which will be amendatory to 
ihe Paris Treaty of 1888. Of course the 
nathrO of the agreement wtU remain 
secret until it li ratified by the respect- 
ive goveromenta. 

The eeealone of the conference have 
been axtremeiy Interesting, and the con- 
fsrence of Washington will be honored, 
It la etated, by the addition of several 
non-union nations to the ranks of the' 
union or adhering nations. 

The weather at Washington 
tmmely hot throughout the conference 
and aerved to bring the deliberations to 
a speedier close. The thermometer stood 
in the neighborhood of 100 degrees dur- 
ing the opening days, and many of the 
dslegatea worked with their coats off, 
which estahllshed an absolute precedent 
so tar as international conferences are 
concerned. It was indeed an unusual 
sight to see the dlatlngulthed diplomats 
arrayed In their shirt sleeves, collarless 
and in many oases vestless, guiding the 
deatlnlas of international patent and 
trade mark laws. 

The foreign delegates were the guests 
of the United States on an excursion to 
Atlan^Glty on the 20th of May. A 
apael^^^^^n waa run over the Pennayl- 
vantt Railroad, and accommodations 
ware arranged at the Hotel Marlborough- ! 
Blanhhlm. When the party discovered] 
a dlflarenee in-Hinnperaturo of about 40 
degraaa between Waehilngton and .he 
NOW Jeraey resort, It waa with dlfflculiy 
that they oould be Induced to return to 
iha cgpttal. The majority were favor 
Hi opUttanlng the doltb^tions at At- 
laSLUo fitty, urheira the aocommodatloBs 
and. f|he atmoOphare combined to make 
Uhlnlei' fhoyoughiy dellahttul, 

. , Mltrlmago was made to Mongt 
^ YMida. the tosnb of Washington, where 
'';.»‘fl{^oriat Wreath was ipMeetoted by the] 
'delegatee, had' a speech was 
r K. Qforgea de Re, the vfowl 
‘ ■ I conference, and one 

r Belgtu^, 
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I'Onoe, and the five United States deis- 
ihths« at a bgimdet, at which nearly two 
hundred guesta sat down, the bauQuet 
waa held In the targe hall of the Hotel 
New Willard, which has been the oflioial 
headauarters of the conference, 
baasador Tower presided at the banquet, 
and made an address of welcome which 
was very happy In Its vein, and in which 
be complimented the conference on the] 
rapidity and thoroughnesa with which Its 
labors had been conducted. The Am- 
bassador of France, M. Juuerand, ad-] 
dressed the guests In French, and laid a 
great stress upon the world-famed hos- 
pitality of America, and congratulated 
the delegates upon their good fortune In 
being able to see Washington and the 
United States under such favorable cir- 
cumstances, as the guests of the nation. 
M. .Tuaserand closed hie remarke with an 
addreas In BngHsh. Not to be outdone, 
the British Ambassador, Mr. Bryce, 
spoke in KlngUsh and wound up with a 
oompKmentary address In French. He 
waa followed by the Mexican Am- 
baasador, who spoke of the great sym- 
pathy that the nations of the earth and 
particularly the United States of America 
bad extended to hie countrymen in the 
time of their national sorrow and peril, 
and waa warmly applauded. The Min- 
ister of Portugal, Vlcomte d« Alte, spoke 
on behalf of the delegate diplomats to 
behalf 

of the delegates In ordinary. The Sec- 
retary of the Interior, Mr. Fisher, made 
a speech full of humor and good sense, 
which was much enjoyed. Among the 
guests were the Turkish Ambassador, 
most of the ministers and envoys 
credited to Washington who were la the 
capital, and a distinguished Het of 

harp^i d’affairet and aecretarlee of em- 
bassies and legations. The Secretary of 
Slate was unable to be present on 
count of illness, and the President had 
already sent his regrets, on account of] 
an engagement of long standing. 

The President received the delegates 
at the White House during the second 
week of the conference, and each had the ] 
opportunity for a word with him. 
manifested a deep Interest in the subject] 
of the revision and unification of inter- 
national laws relating to Industrial prop- 
erty. Many of the delegatee were pre- 
sented to the President in person by 
tbelr ministers and ambassadors. Mrs. 
Taft entertained the conference at a gar- 
den party on the White House lawn, a 
function that caused particular delight 
among the foreigners, all of whom have] 
shown a most gratifying Interest andj 
pleasure In the attentions paid them In 
this country. 

M. Capltalne of the Belgian delegation 
has planned a trans-continental trip at 
the close of the conference, and he will 
vlelt Yellowstone National Park, Yose- 
mlte National Park, the Grand Canyon 
of the Colorado, the Canadian Rocklee, 
and all the cltlea of the Pacific coast. M. 
Capltalne is the leading patent attorney 
the very important manufacturing 
city of Liege, and will during hts trip 
make a study of trade condUlona. He Is 
rt upon the subject of the Inter- 
national protection of Industrial prop- 
erty. 

Col. Herbert Hughes, the law clerk of 
the Sheffield Cutlers Company, who ac- 
[.■ompanled the delegation of Great Bri- 
tain «a expert adviser, Is a student of 
battlefields, and has embraced every op- 
portunity to visit the famous battlefields 
In the vicinity of Washington and Rich- 1 
As Maryland and Virginia are 
rich In traditions of this sort, Ool. 
Huidias, In addition to bia offlelal duties, 
hai been a very busy man. 

A Prise for a SelMjr Lamp 

I T la nnnouBoed In the dally preaa that 
|Cr, Wfnaton OhurchlU, Home Secretary 
Of Britain, has offered; on, behalf 
An naonymoua colliery owner, a prise 
liMlW tor «n uRcisot elaetrlo aafety 
RMlp, pf«M la opwt M ta* WWM. 


Notoi for InveBton 
A Rapid Manual Brake Wanted for 
Trolley Cars.— In talking with an official 
of long experience In electric traction 
lines, both city and suburban, the writer 
asked him what Is the most needed Im- 
provement In traction systems In a me- 
chanical way. His reply was surprlalng. 
but the promptness with which It waa 
made rendered It the more convincing. 
He said what Is most needed right now 
is a rapid a<-tion manual brake. In other 
words, a manually ojjerated brake that 
can be quickly applied, something bs- 
the alow chain winding bl-ake and 
the quick air brake Of course, the brake 
should be strong, be capable of applica- 
tion without too much effort by the 
torman, and should bo capable of ready 
and economical application 
The New Congrcsaional Committee on 
Patents, Trademarks and Copyrights. - 
The old patent committee of the House of 
Representatives lost only four members 
out of Its fourteen In the recent polit- 
ical shake-up, but probably many of the] 
memtwrs of the old committee will not 
be on the new Committee on Patents of 
the House of Representatives. 

Mr. WUIlam A. Oldfield of Arkansas 
is the new chairman of the Patent Com- 
mittee, and the Democratic members 
thereof have been named as follows- 
A. Morrison of Indiana, E. Y Webb of 
North Carolina, Frank Clark of Florida, 
Joshua W. Alexander of Missouri. R 
Bulkley of Ohio, M. W. Littleton of New 
York, Oscar Callaway of Texas, S 
Witherspoon of Mississippi 
The geographic distribution of the 
Democratic members Is somewhat pec.u- 
the North and East have but 
amall representation among the mem- 
bers. Mr Oldfield, the chairman. Is en- 
thusiastic upon the subject, and like 
ost of the members Is a trained lawyer 
Don’ts for Air Brake Inventors.- -An 
Inventor Is always Interested In what to 
what to Invent, what Ik needed, and 
similar propositions, and should there- 
fore attend the negative side suggested 
In what not to do, or “lyon’ls" The last 
annual report of the Block Signal and 
Train Control Board to the Interstate 
Ccunmerce Commission contains some ad- 
vice under the head, " Don’ts for Air 
Brake Inventors ” Some of these which 
are quoted below arc not confined to 
air brake Inventors, but have a general 
application to all fields of Inventive activ- 
ity. Notice the following- 
"Don’t be satisfied with yourself or 
your first or even last Idea of a device. 
Look for the defects, not the merits In 
any design you propose to patent. The 
latter will always take care of them- 
selves. An apparent auccess, however, Is 
oftentimes more fatal than flat failure 
The latter at least tells the truth, and 
usually teaches a valuable lesson: the 
former raises false hopes and obscures 
the truth, and results In a corresponding 
greater failure when the final reckoning 
does come." 

Also this very brief, but important 
piece of advice; 

'Don't attempt to find a remedy for a 
known defect by getting around its effect, 
but first discover the cause and overcome 
that." 

As to the human equation In Its rela- 
tion to "fool-proornese,’' the following Is 
worthy of thought 

■Don’t overlook the fact that sim- 
plicity Interchangeability, fool-<proofness, 
and low first and maintenance coat, often 
have more to do with the success of a 
device than ingenuity of design or nicety 
of construction.’’ 

Some Interesting Recent Patents.— 
Among some Interesting patents recently 
Issued, wo refer to one numbered 989,714, 
for a watchmaker’s appliance, Including 
a BtettaOBOope which Is applied In opera- 
tive relation with a watch movement: 
patenU 989,722 and 989,72$, to Richard H. 
Rice, for turbines; patents 989,802, 989.- 1 
808 and 889,804, to Wtlllun D. Rennie. 
Mr prooew of oiootrolyUanlly extracting 


metals and for compositions for use In 
the process; patent 989,927, to- George H. 
Saybolt, for a process of obtaining naptha 
from natural gas; patent 990,121, to 
Franklin J, Drake, U. -8. N., for method 
and apparatus for lifting fogs, Including 
the projection upwardly through the fog 
at Bultable Intervals of columns of gases 
under pressure, producing currents to 
dissipate the fog; and patent 990,183, to 
Charles O Ashley, for a relay In the 
form of an Instrument for Increasing the 
amplitude of wave form current, includ- 
ing windings as defined In the said pat- 
ent. 

A Design Patent for an Animal Trough. 

— A recent design patent for an animal 
trough, prestimablv a hog trough, arouses 
curiosity as to how far the ornamental 
features of the trough will affect Ibe 
gastronomlcal ambitions of the animal, 
snd recalls the old ktory of the scientific 
stranger who rebuked the farmer for 
feeding bis hogs bard corn Instead of 
soaking It over night. The former asked 
why that waa better, and the stranger 
said the bogs could digest the soaked 
corn In ono-balf the time they could the 
iinsoaked, whereupon the farmer said, 
"Stranger, what do you calculate a hog’s 
time Is worth around here, anyhow?" 

Relieving Automobile Tires of Weight 
—The writer’s neighbor has a new auto- 
mobile, high powered and heavy, resting 
wlUi much weight on Its tires. His prop- 
osition Is to jack up the machine off 
the tires over night to relieve the tires 
of the pressure when the machine Is not 
In use. It Is troublesome to place and 
operate four jacks Independently With 
the power right at band In the engine 
of the machine. It seems that someone 
should be able to devise a convenient, 
readily-operated lifting device which 
could be actuated by the jiower of the 
machine to lift the four corners of the 
machine simultaneously and thus relieve 
the wheels of the weight. 

A New Lightning Arrester. — A patent, 
No 991,483, has been granted to E E F 
Creighton, assignor to General Electric 
Company, for a protective device Includ- 
ing a lightning arrester which has elec- 
trodes sepaiated by a spark gap of con- 
stant length, and which develops In a 
direction opposite to the movement of 
the vapor lll)erated from the electrodes 
a gas blast whose velocity Is greater than 
the velocity with which the vapor moves 
across the gap so that the vapor Is car- 
ried awBv from the gap and thcrebv the 
formation of an arc Is prevented when 
a disruptive discharge takes place be- 
tween the electrodes 

Another Air Brake Patent. — A patent. 
No. 991,r<38. has been granted to Walter 
Phlllliss of London, England, assignor 
to the Westlnghoiise Air Brahe Company, 
for a fluid nressure brake In which an 
electro-magnetic device controls the brake 
cylinder pressure and an electric genera- 
tor which Is driven liv the momentum of 
the vehicle for varying the supply of cur- 
rent to the clectro-magufltlc device ac- 
cording to the speed of the vehicle, Is 
thrown Into ai-tton when the brakes are 
applied. 

A Woman’s Invention. —A patent, No. 
991,496, has been granted to a Kansas 
woman for a guard for the wheel and 
bobbin winding mechanism of a sewing 
machine, which guard has two upright 
members, one extending alongside the 
flywheel and around the rear edge jf 
same and the other extending around the 
front edge of the flywheel the members 
being connected together and means be- 
ing provided for seeuring them to the 
base of the machine 

A Cosmetic Booklet. — A patent (No 
990,270) has been Issued to a London 
lady for a oosmettc booklet which has 
a number of leaves saturated with a 
rouge composition and Interposed waxed 
leaves which are perfumed to transmit 
their scent to the saturated leaves, per- 
] torattons being formed so that the 
leaves msy be conveniently torn off as 
I In the ordlnsry postsge stamp books- 



TIm New Fedwal JadteU Cedft.^B]r 

John A. Mallory.— In the exoltometkt of 
the gtrugglee In the oloalng dayi of the 
SIxty-flrst CoogreBB orer meMures of 
more general Interest, the “Judlolal 
Code” passed Into law almost unnoticed. 
The changes made by It in the judicial 
system are Important, and, although they 
do npt take effect until January Ist, 1912, 
Home general mention of them may well 
be made now 

The code, as framed by the Commis- 
sion to Revise the Laws, was a revision 
of the whole of the title ■'Judiciary" of 
the former Revised Statutes; but, as en- 
acted, It contains only provisions relating 
to the organization and Jurisdiction of 
the oourts. All that relates to procedure 
and evidence, to officers not directly at- 
tsched to the courts, to fees, etc., Is left 
for other parts of the general revision, 
most.lv. It may ho presumed, to be in- 
cluded In a Code of Procedure 

The one great change made is the 
entire abolition of the Circuit Courts. 
The appellate Jurisdiction of those courts 
having been taken away by the act of 
1891 which created the Circuit Courts 
of Ai)peslB, the original jurisdiction still 
left to them, and all their powers and 
duties, are now conferred on the District 
Courts. Thereby all the federal Jurisdic- 
tion of courts of first Instance Is con- 
solidated in the District Courts. The 
appellate Jurisdiction of Circuit Courts 
of appeals and of the Supreme Court 
remains unchanged. The system of courts 
of general Jurisdiction will bo, therefore, 
one court of original Jurisdiction, one 
intermediate court of appeal, final In 
many cases, and one Supreme Court, of 
final Jurisdiction. This general plan was 
originally designed for the federal Ju- 
dicial system, and has been adopted in 
many of the states. 

The provisions relating (o the three 
courts of special Jurisdiction— the Court 
of Claims, the Court of Customs Appeals, 
and the Court of Commerce— are included 
in the code In separate chapters. 

The commingling of original Jurisdic- 
tion In the Circuit and District courts at 
present, which gives to both concurrent 
Jurisdiction of most cases, but to each 
exclusive jurisdiction, respectively, of 
certain other cases, has long been a cause 
of perplexity and confusion. The re- 
moval of this difficulty and unification 
of all procedure In the first Instance In 
a single tribunal will be welcome to 
litigants and to lawyers. 

To the general public, and to the Oov- 
ernment, in the administration of Justice, 
the simplification of organization will be 
very beneficial. We have now 77 Judicial 
districts. In most of which divisions 
have been created, or two or more 
places designated for bolding courts, to 
that courts are required to be held In 
some 27G different places. In each dis- 
trict and division there is necessarily 
maintained the complete organizations of 
both a Circuit Court and a District Court, 
with all the oflh'ers and equipments requi- 
site for bolding court In nil the places 
designated. This expensive duplication 
of judicial machinery will cease, and the 
conduct of Judicial business In a district 
by a single court should be more efficient 
and consistent, as well as more econom- 
ical 

This change might well have been 
made in 1891, as was proposed, when 
the appellate Jurisdiction of the Circuit 
Courts was transferred to the Circuit 
Courts of Appeals, then created As the 
Circuit Judges have been almost wholly 
Occupied In the latter courts, the work 
In the Circuit Courts has devolved more 
and more on the District Judges, who 
now, sitting alone, usually hold both 
Circuit and District Court, at terms ap- 
pointed for the same time, at the same 
place. The soperflttlty of the separate 
orfanization has bee^e very apparent. 

Anotber excellent fiHiture of th* new 
oodo is the revtotoa the Ufw$ retetlac 
f'f , • 


to the JndlclAl districts tbomwlVH. fltnoe 
the distrksta as exlatlnf In 1S7S wore 
defined in the former BeVieed Statute 
acts of Congreas creatlhf new distrlsta 
and divisions of districts bavo mcbbu- 
lated, forminfi • vary compliMtod soHm 
of provIMons. These have been vary 
carefully revised, and InoonsiatMelw and 
discrepancies removed, and the seventy- 
seven dlstrlcU and their dlvislou, as 
now existing, have been described, and 
the territory Included la each, where 
necessary, defined anew. 

The thus creating new dlvtsions 
or desl^atlng new places for holding 
courts usually provide where suits of a 
local nature ahall be brought, where 
process shsill be served, where prosecu- 
tions for crime shall be instituted, when 
and how cases may be removed from one 
division to another, how pending cases 
are to be disposed of after the division; 
Is established, when and from what places j 
juries are to be drawn, and for vsrioua! 
other matters of local procedure. These 
provisions, of merely looni appliostion. 
and varying in detail, though for simUar 
purposes, have all been eliminated, and 
their place eupplled by general pro- 
visions covering all such subjects, and 
applicable to future changes. 

The new code Is based on the Report 
of the Commissioners to Revise the Laws, 
of the title "Judiciary,” to the extent 
of the portlwB of that title covered by 
the code. That title was reported by 
the Cammisaloners originally in 1901, j 
and finally In 1909. Comparison with the | 
code as enacted demonstrates that the 
Joint Committee of Congreas on the Re-! 
vision of the Laws, besides Incorporating 
recent legislation, must have expended 
much care and labor on the details of 
the code. In adjusting its provtstons to 
one another and to existing and future 
conditions. The result is a great im- 
provement In the form of the laws on 
the very Important matters covered. — 1 
fVaet PuhlUhtko Ckwipoav's Docket. [ 

Employer and Employee.— In the case 

of Liadofl y. Dsmpeter, Dempster v. 
Lndoff, decided by the Court of Appeals 
of the District of Columbia March 6tb, 
1911, the Court, by Its Chief Justice, 
said; 

"The principle is well settled that If 
one employed to carry out an invention 
by another of a machine, manufacture, or 
composition of matter, makes valuable 
dlacoverles ancillary to the plan and pre- 
conceived deelgn of the employer, ettcb 
discoveries inure to the benefit of the 
employer. And the principle applies to 
the case of principal and assistant en- 
gaged In the work of a common employer, 
as these parties were (Braunsteln v. 
Holmes, 30 App. D. C., 328-331 ; Robinson 
V, McCormick, 29 App. D. C., 98-108 ) 
But as said In the last case cited: 

" To claim the benefit of the em- 
ployee's skill and achievement. It is not 
sulBclent that the employer had In mind 
a desired result, and employed one to 
devise means for Its accomplishment. He 
must show that he had an Idea of the 
means to accomplish the particular result, 
which he communicated to the employee 
In such detail as to enable the latter to 
embody the same in eome praofUcal 
form ’ " 

The Patent Offlee OgMal Oanette briefs 
the case In its syllabus, as follows: 

"D was employed to Improve upon the 
magnetite electrode of B. He made sev- 
eral different combinations bf material, 
one of which contained 8 to 12 per 
centum of titanium oxld. L waa em- 
ployed to assist D, and mixed, fired and 
tested the pencils according to hts direc- 
tions, but waa not called upon to advise 
or assist him in any other way. While 
doing the work L conceived the idea of 
an entire or subetanttally entire redne- 
Itlon of the oxids to iron, ffefd, that this 
did not inure to t^ie benefit of D, slnee 
It wae not a mere mechanical imprOVO- 
ment of the dbing h wgp mttsildrcd to 
porteet" 


BafiBEnT 


vtjomM MACHmRAfi.’ t, Mimm.'mta 
Q. J. MiBKsm. WsShtseOa, 

Uen the BaeUM is l»swa dOfa tmoofiV tils 
Oeid, sad the ptsamire «l the oMl egOfaM ths 
dtifci of the Bwiasmg Imbm holds th« Mdd 
fratae lo incUaed pdtfOaa With eessSet t» tine 
toagm, elnee the grsater portion of the pree- 
cure is on the ianer end of the tmie. The 
diHke are -then in hast poeeiUe pesitton ter 
pulverlelng the eolt, aad are held aatomatletU; 
la thle poeltloo, bet may yWd t* avoid 
obetroction. 

ADTOMATIC SaOCR LOAJMB*.— AMthito 
H itLSTBOM, 11142 Michigan Avenoe, ChU'sgo, 
111. The Invratlon ihowa In the engiavins hae 
In view a inacblae adapted to load the ebocke 
while cootlnuoiiBly traveling and em- 
bodying a foiit pole falcrumed at the 


a R. 'HWoh'hOg had t «. 'iWMM ll^n 
'gtatioa, ' .10, In- 

veathM l|wl mM"m. to d* 

'of ehoirel teom 'Ipclht to ‘lip';»lBwni 

lw°oam^Wt*r*h)?trwrM/' en 

itlM ead of 'A tirtili diii wtiitdas 

isodlly dOtacM tlMWfiN»4‘B0lW 
when it Is Wrn oBfc' ■ 

BIBD AND WWt HaO- 

Bssasa, Jersey City, N. J. ICyfa (oOntlon 

pertains to S form of penh or WflflV Wrt «« 
object le to provide a form Si^tlM toAf^ 



front of the track to ewlng both vertically atad 
laterally, and directed In iti movemente by a 
downwardly and ontwardly-inelined guide hav- 
ing guide erme at the top extending to the; 
opposite eldcs of the track, a ewlteh being ar-. 
ranged at the fork of the guide to direct the 
pole Into either of the arma 

or tiomoral latereol. 

Oil- T.tNK OOJJBTRfICTlON.— J. 0. Hittm- 
viieL. 0 , Berkeley, Cel. Tlie Invention provWee 
e etructure fOr oil containing tonka of port- 
able and other character that bold oU so as tu 
prevent leakage ; provldee a structure of tank 
compartments tor ships to transport oU , pro- 
vides a hacking for oil containing compart- 
ments when torim<d In shipa to render the 
structure aoitd and to prevent pupeture of the 
lining material; and piovidee a lining for the 
compartments that alloivs for vlbratton and 
Wjtrklng of tha ahlp, and redncaa the danger 
Of «ra. 

JOINT FABTKNBB.— D. A. WaiaBx, Ban 
Antonio, Texae, Tbia fastener is adapted for! 
screens and is provided with arma with out 
portions forming laterally projecting teetli ■<> 
that when the arms are pmhed inwardly In 
kerfs In a mcmiter of the frame of the screen, 
the teeth will be pressed In the direction of 
the plane of the erme, the resiliency of the 
matertel of whh-li the arms are made, forcing 
the teeth outwardly at each aide to engage 


claanad. TbU to ChMaM a 

parch havtiNr NcassM iasatwi.,toMi 
atda and toriihed at an sogM to tM gxto aC 
the panto 

BBtfORABUB CALK ffOK HOHiWniOiHh^ 
H. a wumx, Hohohaiw n. J. RIM ^aitoMgx- 
IngVtoto engstat with the shoe tO prctotot gay 
lateral movanaat of the ptott^ and to atosipM 
oeer fbO hoof la such a tuiaMt ' 1^ 

tian of tha ctomptitg aaasna aouies htfadiat the 
rear aad tender aide Of the hOof. The totte 
proper art ramovahla from tta pitta «»4 aiiy 
be readily replaced when wont or hrokan. 

NBCK TOKB C9iNV>K.-r>W Uutoto ttOMfi 
Cove, Cal. The hivaaUim py^to ,aq ayatot 
conatruetad from pttoMa smnd dasdaoing ma- 
terial; provides aa oyeHt •• that the 

anU-rattItng matartol okay ha rOBdUty r«ld* 
juated or rapisead; aad prevldas a loop tor 
The eyelet adjustable te ceotn^ ar axpi^ to 
sccommedate neck yokes of ditteraat dtomoton, 

HaHtoamro ami Vtoola. 

KNirs. — R Casmusa. can of 
Rogers’ Hotel, MlnaaapoUs, Minn. The kaUa 
llBstrated to for nae In eattlnh steaka, ahopa, 
and other meat or food otufih, row av aochad, 
for acallng fish, for aaporatlng fiwh of pauttty 
from the bones, for sapamtiag aamU jotats 
and Ugaments of poultry, atCn sad umutgad 
so that the use regiilres little physical exor- 
tlon to quickly end properly sccompUsb the 


each side to engage 
the member of the frame and to firevent the 
withdrawal of the arms. Tha fastener head,* 
which is secured to the arms, is disposed In a 
kerf and provided with flanges witb cutting 
edges, which provide masna to hold the two 
membera together. 

BOOK COVER.— O, H. Bboeutt, Belleville. 
N. J. The Invention relataa to Improvements 
In removable covers for books, magsstnes, or 
the like, and more partleularly to means for 
supporting and securing the book within the 
cover. The main object Is to simplify the 
conatmctlon, so that the cover may be very 
Inexpensively manufactured, but will prove 
substantial and efllUent In uae. 

BOH-BB BIBINCBCBTIMO COMPOUND.— 
B. L. Du OesvAuk, Tern Crui, Mezioo, Among 
the principal objecta here are : To provide a 
compound which preventa the aeoumulation of 
aeale or other tncmatatlng coatings In -bolters, 
to provide a compound the neutrallBlng effect 
of which to ealeutable and may be added to 
the water of the heller in direct ratio to the 
water consumption thereof; and to provide a 
compound, itmpla and non-daatructlve. 

OBAVB BBACE.— a. H. lUvAM). trthnw, 
til. Hr. HavardW- Invantlon relataa ganatotlj 
to a device which may be uaad tor prerentlag 
the caving in of the earth adjacent aq-uezoa- 
vatlon and more partlcolarly it relates’ tc a 
stractvre of few parts and almide formation 
which to particularly adapted to prevent the 
aides of the grave fhlllag in. 

CABINHT.— K. MAMTSt, Bnatli., Fla. In 
this Inttanoe tiia to made of a easing having 
removably dimmaed thsMia a plntniity of 
drawers ptovldad wtfb rarolnble means, for 
contslnlng embraidefy lihd adapted to he re- 
relvM when tha draireM an trithdrSwa from 
tbs easing, and the bottoms of the draitets 
being snbstanttoUy htolM. to permit of mvelv- 
tng the revolttbta maaas whan the dnwem are 
in open poaltlon. 

ptVB covmoMf^i, MAvrintra. Naw^ 
bnryport Mssa The Alto to «Ut eaya U to 
provide a eetofUi^* SfWiiiflBfi- to .taa«(« gntok 
tad aeenrato beMtol hf.. ^ OAliMlBg 

«>* m tm 


Mvult di'slred- Vm I* made of a tooth In- 
tvgral with tbe knife blade a< the forward sad 
and extending In toe plane of the blade, tbe 
tooth having Its point arrangm) wlthta tbe 
straight enttiog edge of the blade, this edpo 
being Interrupted tor a abort dlatanes on both 
sides of toe toatfa. 

HOBH COUPUNQ.-- H. w. Punmaoii. Beat- 
tic, Wash. Tbs aim here Is to provide a con- 
struction in which one of the coupling mem- 
bers wni be provided with a packing arrangeB 
to be actuated by tbe prasauro of the Bald 
within the coupled pipes in sneh mSttntr tts 
to render the pipe joint perfectly tight ‘ 

COIN IIOLDaB.~Psmram VANwavooM, 
Carrtoo Springs, Thiai, The bolder shown , ia 
the engraving Is adapted to hold a plntallty 
of cclns of given i(ee, ao es to eonetitoto a 
pachags of given valns. The atm to to atm. 
piity tbs oonstmethm by slimlnatlac end 
walls, but at tbs same Hsm effsctlvsly rotain 
tos eoins in poeMloo, and to faeWtate ths 





•pnafilflg M the boMto at 

eotaa Ths luiM|tr ptoy coptoittoaNV Ihl 

la too left hoM' while 
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MWLIW.W jl*. ‘ «•' ,«>* -a w ntw 1, «. «„ 

f.i PW P P i W '«*f'|W tt'«|l|W«Wkea ttM «*t*. Irtu hoM tlw 

<lfm WttU* «t the flow, UK Wbloh win re- 

tt* fltte to the floor 10 puMd. end 

P **WP**» Whorel* the fleto et eny floor map be peeeed 

A .UjUrntt^W, -‘W. Wtlhottt openini the eene, U deelred. 

"• 

;gJW r-l >*'• Certeon'e Inreotlon r^totee to Improre- 

■TO J rglW*" ' ” * ««t» hi ekide tor lowertaig bo**e or peokefee 
‘ *“ * *"*•>' “ *0“ 

M ** **“ or etore to the 

rSSi^w «d®<Sl^ ta o »»* ««““ ie to proTide o 

iLTSLo »“»<* the boxee or peefc- 

ftaft 55, tolS'.irtert XeZr!“ 

vSSSWifl* «>■>»-* ^ B Howwu. flooth STOP W)Il KLBVATOBfl.— B. 

iSffSf to N- If- Thl* eppueoce 

SWJXrv^to dhiiitat. •**«’•• «“• 

Bon nortklilulr toe de- wt of ihearei end another net 

mv'idC eei* »*— *> aontDrlilu a Boat a ODhkdie operatively connected to the elevator 

S5»« ttMthy, ahMlfltmtli)^ M^ted •"** •*®» «*We looped 

fllpH^llid Mtfdle and eeoted at the top of the ‘hereabout, eo that ta the operation the cable 

oaS'flHd' lahmlly estendloK anna earrlad hr ^ drawn front the larae eheave of the com- 
eawwaur eawmoin* ana. onrriaa or ^ 

Sa4^5iis^ r:rthwrur " ““ 

and Jm IHm. and Ita obleot U to ncovlde a cnereaoout. 

I iniw)tejl)i whloh ia aanltarr and wbleh mar be OTRteb DKBiKiiNa AMD MANlPULATlNa 
SSStlT «pS.rr55 ttI;«inrpow.^. »^CHIME.-NW.. A LTMtcn, Ho, letend. 
tlD^ me ie aiade of a ehell provided with a ^ ®» “*“»• o* ‘hie invention oretera may 

ba elevated from the bed, InwHHited and trana- 
I iiii.ii—.-— ~p— a planted ; aorted and tranaplanted with refer- 

ence to aortln, ; the foes of oysters captured 
\ / and eatermlnated i the bed clearod, cultivated, 

\ / and leveled; the load when received ia the 

T ' ' dredfin, maclilne may be antomatically dla- 

trlhuted ; tbo load delivered from the dredger 
^ conveytn, vesaela; the dredfin, nuiebino 
r \ turned upon a eelf-cnntalned center ; an oyatcr 

*, ecoop and attached devlcce conctrncied to ride 
''***’° * contbiuoua system la pro- 

, vlded for dletrlbutln, oysters and abelte from 
the initial operation of removal from and to 
.nai I I i^BBBBMpgaWW!-— the retnrn to the bed. 

NCErTAOU. VAN. — W. F. PamuiT and 11. HI. Bana. Lin- 

coln, Neb. The invention here is to prodnre a 
chamber for contatnln, fonnaMebyd^ or other l!:l“ ““ *" .'“'.‘“m*?"*’.*; 
the ahell a5d bavin, its npjer end adjacmt to 

Mik ftnaiiim waM an# ahmmlima mtk BtiBf AOd Whlcfa flUfly b€l Op<*r®tWl 

iSioTarMbf from the diainfeetln, content. w^mJeT “555* 

in tha chantber pane over the mouth of the cup ^ P*”®" "P'^ted upon. 

biM tbm come in contact with and destroy AtTrOUATTC BIT PtTCHBB.— J. A. Pn.- 
' flenfla or odora from tho cup. Jackson, Ohio. The milling machine la 

CAN OWeNBB.-Don P. BAnnt-iTS, Graham. 'An'ohtart ?.* to nZ 

- readtty and quickly adjusted, and which wl» 

S&U eC” hth^’h^Tf!^^ rthe*^wCorS.M“‘ 

amtiB, a fnlcmm potot • wtfr *“* **' *“*• 

JABRING &IACH1NB.— (' 8 HiuMsaa. Cold 


and by ctoaln, the valvei of the set not in 
nac, neh aot will he pcrfectir protected from 
the producta of combuation, and from tho 
Intense heat of the eombaatlan chamber. 

VALVa GBAB OP INTERNAL COllBlJB- 
TIGN BNOraE8.-:-r. W. LutCMaanH. RS 
Hagley Road, Bdgbaaton, Warwick, Budand. 
This InventloB relates to Improvements In 
valve gear of Internal combuNtton ondnra, and 
moro partionlarly to Improvements In the actu- 
ating gear and method of control of valves of 
the sliding type especially applicable to en- 
gines employing the Otto cycle. The object la 
the application of a varUblo cat off to the 
intake of the working fluid in an effective 
manner. 

8PBEADHR BARb FOR TRACTION KN- 
QINH HITCH— I. J CaASDoMtiaT. Wanbun, 
Minn. Tbta Invention provides ikans for 
connecting the hitching cables of grading ma- 
ehlnca to a traction engine, whereby the ma- 
chine may be maintained In operative pneltlun 
at the opposite atdea of the road while the 
traction engine travels In the center, and 
whereby the laterally eatendrd ends of the 
spreader bare are eupported In spaced rela- 
tion to the surface of thr ground. 

BBPARATOB.— B. W. Kincaid, Wilson, N C 
‘This invention has reference to Improvements 
in separators and it to especially designed to 
be naed with automobiles and gasolene englnee 
for the purpose of leparatlng the Impurities of 
the liquid fuel from the fuel Itself, thereby 
leaving the latter pure. 

BLBCTRIC HECIPROCATINO ENGINE- 
Wti.LtAM A. Stkdman, Millers, Nev. The Im- 
provement Illustrated hy the engraving, has 
among the principal objects In view ■ To iiro- 
vlde means for operating the tamp bars of a 
stamp mill in flaed serial relation without fric- 
tional loss; to provide meana whereby Indl- 


Weohawken, N. J. This Improvement provides 
a oandenaer having parallel wails arranged to 
form a tortuona passage from inlet to outlet : 
provides a condeoaer formed from parallel 
sheets of material arranged to form tortuous 
pasMSges for gasee , provides an air passage 
there-tbrough to air-cool the Inner of said 
■heeta ; and provides means for distributing 
and dissipating gases us the eame are admitted 
to and delivered from the above roontloned tor- 
tnona passage 

PUSH ROD FOR DELIVERY VALVES OF 
INTERNAL COMBUSTION ENGINES,— P. 
Kaftv, T Ruo Collange, Levallols-Perret, Seine, 
France The Invention consists In a push-rod 
or plunger for operating a dellrery valve ar- 
ranged In such manner as to avoid clearance 
between the push-rod and tho valve. A mov 
able rod aervea to operate the valve and Is dl 
vlded In two parts which are maintained con- 
stantly applied on the valve rod and tho oper- 
ating valve by means of a suitably arranged 
spring, the contact between the two parts of 
the push-rod bi'ing effected within a closed 
chamber and In an oil bath aulomstlcally fed 
between the contact surfaces l)y dlsplncement 
of two parts of the push rod. 

Kskllwnys and Their Aceesaorles, 

METAL TIB. — ^AnaDSTiis B. Caton and Ebn- 
BST A. Castbs, Camden, Texas. The tie shown 
In the accompanying engraving Is an all-metal 
tie tn take tbo place of the wooden Mrs now 
In nae and gives the same r<islllcnce with 
Increased durability. An objei't of the Inven- 


SpriOffi N. Y Tbla Jarring raachina is adapted 
to settle, shake down, or even agitate ma- 
tarlal. An object of the inventor la to provide 
a device in which the amoimt or extent of the 
Jar con ba varied according to the character 
J of tho work which It to desired that the 

machine shall accomplish. 

llinHIil^l ABBOPLANn.— E U Taixs. Norman. Okla 

III 1 Among the principal objects In view are; To 

•llllllllv'*^ pr®vlda means whereby the aeroplane Is levl- 

tated from a stationary position ; to provide 
CAN OPBMCB. means for propelling the aeroplane In a hori- 

lontal plane , and to provide a strnctnral ar- 
HOWtad upon a frame and a rolling cutter rangemant to co-act with central ballasting 
momted upon the carrier and serving to .over devices whereby the aeroplane la automatically 
tbs material of the ean or other rsceptacls. balanced. 

■The invention also relates to a can opener in TENDING MACHINE F Cams, Frank- 
Which the cutter-carrier to provided with a fort, Ind. An object of this inventor ie to 
flaed cnttor-lilade In addition to the rolling provide e device in which the releeee of tho 
eflftnv. article to be vended ie eccompllshed by meani 

of a coin, throngh mochantoin of tew perta, 
Mofl ag^e^Tif**^* Itrelnna. *bd to provide a device in which there are a 
TBftBAD ODIDB FOB (SPINNING MA- m''rrtlrie 

£"*^T;to'' r t^d*^ :;'2^mTf^cr.tr 5u^c:5sX^^^^ z. 

flnMf, thare bslog a pinrallty of sl«u on the 
fleSMsjidMir flmpr which nre adapted to catch 

Ilia ifliiilfl #lMn Ike trarator hreaka, the itota Pttaan Btowara niafl Ttoelr Aecaaawriaa. 

h i iW ll UlP MMUteflflD atop tha yum toem whip- laNITBB.— EumTHaa* P. Do Pont, Mont- 

aaM tlM alngle jam to kraak: to Del. Mr. Du Ponfe invention to en 

CkAttfflti^yaili to break; to stop enarto, improvement in igniters, and in the construe 
aki awn la nahm the tbraad to break U the t|n„ pictured In the illustration, each cylinder 
tk» tiflht. M provided with two plug, and either set may 

Uftim) mmmim KACHIHB,— B. W. be made use of hy meulpul.ting the two ban- 
Bnatlik, Corj, oola. Tbto improvessant pro- 

fMka « laflAtoe for flUtolr aaitohe with b*a»j ( ®» ^ 

kriMafraa flnMnymvMee a machine for flilhifl w 

qUAiai* ii«uM ^ ir-i 

kiiiil mdMA ^ euwrn m »u»- J 

S^JSSS*5S5^ 5l»S£j ^5% / 

L: 

Firlt. rmn. ■ Thin to*' 

more pnxdtoiflarlJr ta vieir to, pet- « I u * * 

ami^teR* nd« conHooene »aiwi- I 

»r W^*®***'* 1 .. ^ 






EUCCTBIC BKCTFBOCATIHO ENGINE 

vidual temp here may be independently oper- 
ated, repaired, or replaced ; to provide electric 
engines for the operation of the tsmp bars 
conatrucied to facilitate ventilation and heat 
I radiation; and to almpUty and economise the 
I eonstmctlcn of etemp mills. 

! INTERNAL COMBUSTION ROTARY EN- 
GINE.— ICaiDD 8. Waidirr and Akhond F. 
Waianr, 811 8. Grant Avenne, Tacoma, Wash., 
In Ibis patent the Invention Illustrated herte 
with has reference to intemal combnetlon 
rotary engines. An <-liJect to to provide a 



nreERNAt OOmmSTION EOTAtT ENGINE. 




^ dSaa ak the left, which an eonnaetsd to the 
ffito kf flit touwlathtg malntMI, t®* IhumU* 
; ct % enahs betafl jonriWle^ to the 


plosion ebambers end the explosion chambers 
may be mtde enmpramilon chambers whan the 
direction of rolatlcn of the engine Ie reversed. 
COOUNO COKtHbiraBB FOB OAflBB.— W. 

r. ttoMm um cur. u. t. imm 


tors la to provide a lie which will b« Inei- 
pcnalve to manufactuie, and with which It will 
be dlfflcult for the rails to spread or to he 
lumpered with. A fnither object to to pro- 
vide a railroad Me lisvlng a connection with 
(be rails, Hiich tbiit the latter have a limited 
\crtlral movement resisted by resilient mem- 


Pertaining to Herreation, 

PUZZLE GAME BOARD— 11. ENDlNOKn, 
New York, N V The object here is to con- 
nect certain of the spaces of the continuous 
course or conrses with an Inner or eeiitral 
s|Miee, hy other courses In a way to n-nder 
possible, yet dllBcult, the arrangement of the 
checkers from one preserlls-d order to another 
liv moving the checkers sncccsslvely from one 
space to an adjacent uncovered space over the 
conuectlng course. 

VKIIU'LR— ,U)il»a M For, Palatka, Fla. 
This Improvement refers to vehicles for use 
with agrleultural Implements and other i»r- 
poses, and has reference more particularly to 
an automobile vehicle comprising a wheeled 
frame means for drlvlug eertalu of the wheels 
of the frame to propel the vehicle, and meana 
operable Independently of the driving wbeeto, 
, to propel the vehicle 

ELASTIC TIRE— P BcHnr.BB, I'rague, 
I Austrla-llungary, This invention relates to 
e elastic tires lor road vehicles ot all kinds 
and baa for Its object to provide an elastic 
, tire of great strength and diirahlllty and that 
may be readily and easily repaired The wear 
and tear on this tire as construeted Is only 
slight, and In case of Injury only tin- blocks 
, and hollow bodies Injured ha\e to bo removed 
I and repaired or replaced by others 

WAGON STAKE— H. Waatn and II WusL*. 
Medford, Wls This Invention relates to 
wagon stakes, and has reference more partic- 
ularly to a devirp comprising a base, means for 
nrmly seeming the base lo the holster or to 
another part of the wagon upon which the 
stake to to be mounted, a aoeket, and the 
stake proper, removably secured In the socket. 

Daolgna. 

DESIGN FOR A VASE OR SIMILAR AR- 
TICLE -C Zinai-aa, Limoges, France. In 
this design for a vase or similar article, the 
front and the back present entirely different 
designs The side porlliui has a shield on one 
fact* and Is plain on the other The ornamen- 
tations Include In not a profuse degree, rib 
bona scrolls, and beads. Mr Ziegler has In 
vented another design for a vase or similar 


DESIGN FOR A RAZOR HANDLE R. 
Kanains, West Hoimken. N .1 In this oma- 
mcital design for a raror handle, the designer 
hag adopted a very plain Treatment, the 
Slightly bowed length of the handle being orna- 
mented only at the ends with tour domino 
shaped liands The effi*et to pleasing. 

Nora. — Copies of any of these patenta will 
be fumtohed by the BcnNTnric Attaucaw tor 
tea eanta each. Pleaaa atata tha nano of tha 

gt..^ - 








t^otes 

andOuertes. 

Klniily kwo vnur (ici«rle* on aepanite IhMtt 
of iKnicr when <'ortp«it>o*i<llfig about »uch mat- 
(IMS ud pntcnis Hiibicrtptlona, boekf, ote. Tbti 
wiii grontlv racllltate aniwerlDg roar qoM- 
tldiiH, «F In miiny «aM« the; hive to be re- 
fiTri'd In oxpcrtn The full name and addreu 
ninmhl l» gtvnn on wrery eheet. No attentle^ 
will he paid to unalgned qoerloa Full nlnl 
to eorri'eponUent* are printed (rooi time to tin 
aiiel will be mailed on requeat. 


(i:!4(i4) H. H. asks: This queitlon 

wiiB i\»ked me by one of my mo 
"Ilow do nelnntlete know and prove that the 
earth rerolvea unumd the aun, and that thn 
aim eliinilii xtlll?" 1 iHiing Iho aaalatant auper- 
liitemlent of thla tiinnerv. and more Intorcated 
111 the manufaoliiTO of ink) leather than aa- 
troiioni), I wua noablu to frive him a aatlatae- 
tory uiiKwor t would be very much pleated 
If you could nnawer thin queetlnn In your Note* 
and UuerieK A II la by no meana eaay 
prove tliiit the earth guea around the aun It 
.veer Inatoad of the oppoalte atatement tl 
the Niin goea iiroimd the onrth In a year The 
iippeiiiaiiee of the aky la that the aun movea 
aruiiiid the earth, and for many renturlea men 
believed thla lo lie the caac, The ata 
are now In the eaat In early evening 
night by niglil lo bo higher aluive the horlion 
at the aatne hour until thev paaa quite acroaa 
the aky and dlaappeiir from our vie' 
montha Thla motion la aa well aroouiitod 
for liy Hiippoalng tlinl the aun la In motion 
lowiliil the euat aa liy what la now known 
he the trill' alatenienl that thn earth la moving 
arouiid tlio aun toward the eaat ITntll the 
teleeeiipe waa Invenleil It waa generally 
lliivid lliat the earth waa the center of the 
aun'M iiiotlnn, although there worn aome who 
held the upiuialte view Ono view or the 
oilier inuat he true There la no third poa- 
albllily. There are, however, two phetiomuna. 
which could not Ik> detected enept hy the uae 
of the teleacope heeauae of their mlauteue.aa, 
which are euticlualve proof that the earth la In 
motion, and then we know that the aun la tbe 
center of the eaith'a motion. They are the 
AbmtatUin uf Light and ino Annual Paiallaw 
of ilw Nliuii Neither uf theati la eaay of expla- 
nation, exiept In aeletillfle tcriua liy the 
aliertalloii of light la meant that the atara are 
not aeon In their true iilacea, hut are thrown a 
llttln In front of their true plaeea by a combi- 
Ballon of the utollon of their light toward ua 
and the motion of the earlli In Ua orbit iirnuud 
(he nun All atara aliare this diapincement 
excepting only tlioae In tbe line of the earth’n 
motion at any time If we are going directly 
toward or from a alar, It la aeen In Ita true 
place. But It a atur la away <m the right or 
left hand of the earth'a line of motion, the 
itar aeonia to la- a little In front of Ha real 
poaltloii 'I'lila la well illuatrated by rain fall- 
ing vertically down whjie we ride rapidly 
through the aliewer Our motion enuaea tlie 
rain to accm to full towards ua from In front 
of ua Thla dlaplacement of the atara la an 
alight Ihot It can only be made nut by the 
moat ciiieful meaaurementit by the telescope 
Vet it la Very real, and could not take place 
unleBH the earth were In motion and the llghl 
uf the ataia also in motion toward ua Since 
It la the same for all stura. It eerlalnlj has 
ilH origin In the earth and not In tbe atara. 
The annual paiullux of Iho atara la caiiaed by 
the fact that the earth makea a huge curve Id 
apace aa il goes around at a diatauce of 0!) 
nilllloiiH of miles from the aun. 'nie diameter 
of the earth's orbit la about Iktl.OOO.OtlO nillea 
It la t(>(lii,v n vaat and Inconceivable dla 
lance uwa.i from tloj place In space where 11 
was six niontlis ago We tbua view the atara 
fmm piiluls widely separated eveiy alx months, 
and It llic stars wore not at distances from ua 
vastly giesler than this ebormous distance, we 
eniild see I hem change their places with rc’fccr- 
eicee to c-ccch other aa the year advances H,1 
minute measure-men la can led on for many 
jeara, certain of the stars have been found lo 
have Juat the change of place required by aueb 
a mcilloi] of the c-aillc, and tin- dlataneea of 
a have been computed upon the; basis 
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It la tlwt tbc' aun la so much larger than the 
earth that t fontre.la the motion of the earth 
Just tia It does that of the other planets whleli 
we e-aii see revolve around the aun, In the 
saiiM' way aa the- earth controls the motions of 
the moon It la not poRslbhe that the aun can 
revolve around the earth, under a law of attrac- 
tion soedi as prevails among the heavenly bodic-a. 
Tbe larger always controls the smaller 

(124^?) J- N. B Mks. Will you 

kindly ftnd me the formula used for treating 
pOltsheet brass pipe to secure the dull blnckej 
finish, glmltar to that on aefienttfle Instrnmenta. 
suc|i ag photometers, etc.? A. Aa simple a 
way M any to produre an optical blaek upon 
brasH la to apply a solution of platlpte eblorUe 
to the part to be blaoktaadr If tbe article lC| 


wnaJl, It may 4l|ip4d liite tbc wdvtiim. Tbt 
platlttlc ehlertdc can bC'^iigibaMA fnwi deatera 
in ebcmlcgli- There ate a number ' of ottmt 
good methoda, come of them ChMpci tkM tUa, 
to be found in our “dolenUde Amerltwn Cyclo- 
pedia of ironpulaa," Just ogt of pnea, wMeh 
we wlU cend for fS- 

(124(6) W. L. A. anydi Retwrlnc to 
yoiu Ukue of Uareta 4Ui. ISll, page 238, allo- 
gton la made to a “miHltimi permeaMe to abort 
waveak but opaque to long onea," Aa 
"Nor la wool tbe best insalator." Presumably 
tbe article In queatlon wae written for tbe pur- 
poee of Imparting Information 
icribera. In wtaleh ease would It not have been 
as well lo have stated the nature of tbe 
"medium," and alao that of the beat “Inau- 
la tor"? The auhjert may be of much taitereat 
to those of your readers who are so situated 
that they do not have ae»!i<aa to weli-equlppcd 
IlhrarUea, and would like to ptirano feirlbor the 
matter mider dlacuauion. WlU you kin " 
give the titles eif works whioh contain tbe 
tolls of such "mediums" and "Insulatora” aaj 
those referred to In the article n 
are quite- willing to supplement tiui statements 
of our correapondent In the ScigNTiric Aiinai- 
CAN of Uarrb 4th, page 323, concerning tbo 
abiuty of heat waves to penetrate materlale. 
But we- would sa.v In the first place that 
hold ouvae'lves re-apoDsible tor tbe ah 
menta made In the correspondence calm 
Tbe facts fui which yeiu Inquire are to 
found In text books of physics under the i 
Ject Ileal We may say aiieclfically tbat glasaj 
rather opaque- to long wavea, anch aa those | 
radiated from the ground, but permeabl 
ert one-B, such aa are sent out by the an 
bot fire The glaaa of o coraervatory 
keep the he-at In, but admits the heat ofj 
I aun on this principle Bee too tbc best 
inaulator against the long wnvet 
It la on this principle that 1 
Imttlo la ejonatrue-te-d, Woe>l la a better Insu- 
lator of heal tliun cotton. Aabeatoa and mng- 
used for pacJdng to keep heist In, 
since- they are- excellent Inaulatura Indeed. 

a very poor material for their use-, 
woolen clotbe-a In cold weather rather 
than ceitton, since it retains the long 
which we geieeinito better than cotton c 
It may be doubted If our corroapondenl thought 
he irt-e-d mcntlejii tticse things 

(12467) R. K F. aakg. To nettle an 
argume'ut will you please publlsti In your 
gue-rle-s an cxplanatlem of tbe , 
tbat whe-n air la compre-aaed Its te-roperalure 
riaca'/ (Die party maintains that during rom- 
preaaleeii friction la act up between the mole- 
of which air Is composed Tbe other 
roalntaina that there cannot In' any friction, 
properly siicaklng, between moleiulcs of a gaa, 
and that the rise In temperature la dln-etly 
to the shortening of the free path of the 
'eulea and eonaequent inernaae In the 
ber of colllakma b<'twe<>n them, each collision 
letting up a wave of heat A. The beat 
rated by couipi easing a gas Is due to 
greater number of colllalona In tlie gna fromj 
forcing the molecules Into a smaller apace and 
ahortenlng the mean free path of tbe mole- 
jtva. Friction hna little heating effect upon 
gas. 

(12468) T. C F. askg; In your igsuw 
of April 2»lh, page 431, you give tabic of star 
distances, etc.. In which appears, "I'olarla dis- 
tance In light years 70 and Vega 83 ” In 
I’rof. C A. Young’s "Manual of Astronomy," 
edition of 1004, page 387, Kapleyn's calcula- 
tions of 1001, he gives IVtlaria a parallax of 
074 and distance 44 light years, Vega 21 7 
Have there been measurements and caleula- 
tlona In recent years to account for these Im- 
ae chang(-a In dUtnnee? A. Tbe table of 
atara In out p«iier for April 20th, giving 
distances of several, about which you In- 
quire, was prepared by Prof, Ituaaell of 
Princeton University Prof Itutua-ll Is nn 
lUtborlty on such inattera, and we have no 
doubt tbat he uai-d tbe must reliable data at 
hand In lomplling bis Hat We should taki- 
these results In preference to those of a Imok i 
published sovei'sl yi-srs ago j 

(12469) A S I). aaka. Notutal phil-l 
oaophy teaches thst cold contracts and beat j 
Therefore I conclude tbat matter In 
Its solid state la heavier, hulk for bulk, than | 
matter In Us liquid state Now If this con- 
'litslon bo true, will you kindly Inform me 
ivliy water lee (solid) will float In water 
(liquid)? A it la a general law that an.Y- 
thlng contracts when it la cooh-d, and expands 
when It la heated You donbtluaa do uot cur- 
-ctly qiiolp your teacher Cold and heat are 
ot bodies, nod cannot contract or expand 
Your conclualun Is not right tbat matter taj 
heavier in Ha sulld stats than In Its liquid 
••re are two aorta of bodies. Water 
expands lo freeslng, and so Ice Is lighter than 
water ijcnd on the contrary contracts In be- 
coming solid, and so solid lead ainka In liquid 
lead. Ho too do iisraflbie and beeswax. Tou 
can prove this by melting aome one of these 
•rials in a dish and dropping a aottd piece 
Into the liquid It will sink in thS liquid,' 
showing tbat It la heavier In tbo soUd form, i 
only a few things whirtt expand’ 
upon rhsnglng from the liquid to the tolid 
form Water, type metti, and cast Iron mn 
the principal ones You will Imra these thing* 
by the study of physics, that vary IpteSOftlai I 
Important |[clenc«. .u- 1 
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inwreet, end tbat at felba Daidaipg, qa d(t1 
aMy told In tbe work betorh na, )ii wii ' “ 
an. Apart from his fraltAit «M dhkln 
aa an tngineer, John BrleasM wu 
of unusual peraonaitty, find tur ndtaiuate poi*- 
traiture, a lympatbetlc, npprsaistive biog- 
rapher was an IndtapenaaMe necooslty. Uf. 
Church has proved hlmaelf in tbta trotk to be 
eminently fitted for the task, and if 
declared wleb of dohn Brteason that tbo itory 
of blE life ibould be told by thla authority 
Tbat he was well fumiebad for th« task 
ahown by the fact tbat all of BMeaeen'a let- 
tera and papare were placed at the dUposal of 
Hr. Church by the executors of Brlcaion'a es- 
tate, and tbat hla lUe-long friend, 14r. lOhn 
O. Sargent, provided him with 

recelvvd during fifty yeare of Intimate 
Intercouma, Tbe work qpena with a mo* ' 
able description of hie aneenoM and 
place, and of the local Infinencae amid whteh 
r op to manhood. Hr. Church 
life in Ssroden and th* Unit 
Sutea and tells, in nuutb detail, tho atory 
fitrleaaon'a well-known work on the aerew p: 
peller, the hot-air engine, and give# the boat 
account wo have ever rend of hla development 
of that precureor of our modem dreadnougfht, 
tbe "Uoaltor." Too often blographlee, eSen of 
Intereetfavg characters as Brlcefoo, are 
record of facta — rollable, hut extremsiy 
beavy reading. In tbe proeent 
facts are there, but they are illuminated by a 
keen obaervatlon and a facile pen. The illuS' 
tmtiona, which include eome admirable por- 
tralte of Bricsson at vailone stagee of bis 
life, are numerous and well cboien. We give 
hearty recommendattoa. 

Tmk CoanTUTiOTioit ajto Woucino or lit- 
TxaiNAi. CoMBoaTioN Bnoinks By R. 
B. Mntbot. Now Tork: D. Van Nos- 
trmnd Company, 1910. Sto.; 646 pp ; 
Illuatrated. Price, |6 net. 

The iTansUtton from tbe French is thej 
work of W A Tookey. With a view to the 
requirements of American and British read- 
ers, certain descriptions of little-known types 
have been condimsod or omitted altogether, 
and all tbe material has been systematica lly 
t and rearranged Tbe Bret Ihree chap- 
convey the author's general knowledge 
and opiulnna on the pant, present, and future 
the Internal combustion engine t'bapterg 
IV to XIII bring under review the matters 
of design and cimstrurtloD. Thn remaining 
embody suggestions as to the deter- 
mination of power and ettdency, and 
clsastllcatlon of teat rcsnlta. A device 
offered whereby tbe speed of an engine la t 
trolled by limiting tbe degree of opening uf 
thn Inlet valve under tbe influence of thn gov- 
Tilts admits o variable qnantlty of 
mixture, tbe ronstltueuts of which are 
t volumetric ratio. Appendlees i 
bibliography of tbe sn^ect, and give ad- 
dn-sses, classified according to country, of 

ond gas-producer makers tbe world 
Tbc work Is well printed, and llluslrat- 
od in the pobHahers’ naunl prcdlgal manner. 
Tehtinq or EucTBo-MAonvnc Maohineby 
AND Othbe AvPABATua. By Bnraard 
Victor Swe&Bon, B.ES., M.B., 

Budd Frankanfleld, B.B., EMlnted by 
John Myron Bryant, B.B. Vol. 11. 
New Tork: Tbe Maomillan Company, 
1911. 8vo.; 324 pp. Price, |2.60 net. 

X years have been allowed to elapse slaeej 
the publication of Vol. 1, dealing with direct-] 
current elertro-ipogncttc machinery and appa- 
Iturinx this time tbe development ufj 
alternating-current tbeory wii lo rapid that 
any published experiments and obaervatlona 
would soon have been out-run and of little 
practical use. Now, bowsver, it is the be- 
lief of the nutbora tbat alternating-current de- 
velopment has caught up with dlriict-rurrent 
development. Tbe general plan of tbe Drat 
i'olume baa liceD adhered to, and each experl- 
neut la complete In Itself, Tbeory and msth- 
•d are dcHneated and tbe necesaary data pre- 
lented; curves are constructed wbeM called 
'or; cautions are given so tbat aeddmts ant 
unnecessary repetitions may be avoided; an^- 
finally questions tbat ent to tbs heart uf tbe 
asked. In all, one hundred and 
twenty-seven experiments are given, (rom the] 
determination of reactance and tbo nieasure- 
of eopacittea to brake testa and 
cbaracteristlca. 


jAHEBtrCB UlBEa DIE 

AiXEN OBBirrEN BBH LrOmCfUFFAlUn. 
By Ansbert Vornlter. Uutiloh: J. F. 
Lebnann’t Tarlag, 1911. 607 pp.; 

639 lllustrEtiOBB. 

Mr. Vorrelter bns perfomsd n notable tank 
. publtsblng this anttiikl toinme on tbe pro- 
■ssa made la aerial aavtintion, both so tsr 
I tt‘ affects tbe alfaUp apll t^ fiyiag 
linn. He divides bis liiMt tnto (onrteen ... 
tlons, with inbAivlsisM. Tbs ' 6rtt aeotiMI 
discusses tbs nliwbtp (sMt «l kjlliths primfipal 

namw tif tbs world) 'V 

;ral sylng aMbtOM ’d( 


tsenth la « 

BO tartd te tlte4mBN4» E0!F>lMib 
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dote w tM Jim* «ja 


Is this tbe ense la (Iw ffttanip^ ft 


lean dying iil«c])ttt4ii, tbo m6«t i 

tbat the Wriillt brottion tutf gti]d Mtiftttig 
tbelr btpianea nceordluig ft> tbety (rttgInM Mat 
without wbested, stsfHng (»d 
As a mnrtor of fact, alamst aewF Wri^ abn- 
eblne now bnUt, Iwtb la tbig nit»ir> tu« 
abroad, makos ita prslluiMWr-mi «a wliosiii 
And nllghto on akMs. «fte WrlgMl nRn- 
- T, awNotrer,' H not gwtltkilMty #«u 
led, ainob tbs anthor tailn to »Mai nat 
the (net that tbs iteiyit at lanw tg; wtHtbur m 
not it ia Bseeasary to warp tlie ptaaiM 'wad 
throw ovw tbe rudder at the iHHm *tlEM, 
wbetbor or not tho vertlckl rtiddoi) «n( ttg 
warping system are opevatlvslr twiaeatad. 
Uoreover, tbe deeialoa of tbo Clai^a fntsat 


« made after tha bonk wns e 
pWte, beam out thla vlowpoint. Nor is it ro. 
corded that there Is no obstacle (o tbo nnfciag 
Hying machine In this oonntry, ainen tfto 
preitmliinry Injunction tgnlnnt the Wrtghtn 
diisoivcd Nothing ia natd of thn 
newer types of machines mads by tho Wrights, 
arltfaout forward boriaontal rudder, or tbs now 
type devised by Curtiis, with atlstoiM. Tfto 
developments in Kurope fro recorded with 
greater acrurary and dotnli, attbongh ftoto 
again tbe advanrea made are io rapid tbat It 
has probably been found I _ 
them alL Thus only one of tbe a 
typea ia deserlbed ; tbs latest ot ail, wMeh Biss 
with ttn tall ttrat, not being deaerlbed or Ulna- 
trated. Tbs earns applies to aome new BHrlot 
types The booh is moat vahmUo. perhapo, ia 
of Freaeb and aennao alnhlps, 
lad a truly admirable aeoonnt ot 
Kreneb and German airships, which showt how 
very much in advance of Amerlon nro (he (or- 
elgn powers in eaconmglng n type of craft 
which we In America have sadly noglected 
vt-re overwhslmed by tbe noUove- 
menta of tbe dying machine. 

Dubthan’b Book or Piaks. Ohlosio: 
The Chnrleg C. Thompson ConpaJiy. 
Price, (2. 

Turning tbe pages of tbla book, are find 
plana for one hundred and fifty modem 
uBes, bungalows, and barns. In addition la 
great deal ot information not gensnlly 
known outside of tho building tndea, IntOrma- 
tloo which tbo building pablio neods. Tbero 
lostrurtiona aa to oaMmatlng tho labor 
and msterial for a butldlng ; a convenient and 
comprehenelve speetfleatiun-torm is given ; and 
tbe suggeqtlotts regarding eoustmetion to suit 
varying conditions may be road with profit hy 
Intending builders. 

Motion SrimT. A M:etfaod for IncreMlng 
the Bmclency of the Worknum. By 
Frank B. Qllbroth. New York: O. 
Van Noctrand Company, 19H. *TO.; 
116 pp.; llluetrated. Price, $1 net 
le subject of tbe workman's efileionoy, as 
limited by tbo eompamtl'ra 
economy of hu movomenti, while not ao new a 
subject as aoroo of tbe popular mogaalaM 
would have us suppose, la at tbs prsaent ttme 
being exploited widely. In an intro^vctloD to 
tho volume before us, ths editor of IndtMftiol 
ftngineering cites the case of the dty firs d*- 
psrtment ns a popular Instance of the dsvelpp- 
iicnt of economy in the accompUshineat ot 
work." Improved methods of hamstwltig, th* 
horse-releaalog device, and tbe sliding pels by 
meons of which the firemen glide from thSh" 
quarters above to tbo ground fioor, IntMaad Of 
having to run down itatra, nil have se eea- 
trlbutod toward cutting down time ns to have 
,mado It easily possible for the eempaiiy te be 
ready to start to a Are before (hey bar* n- 
celved the number of the box. Hr. QUhrMh 


Ills nccaoneiles, bat boldly takei into do* , 
«u«mt tbe anatomy, mental nttttnda, and «a- 
poricnee of ths Indlvldnnl wtMkninil, ertw 
'te and nntritloa botog oenaMbtod, Jkltto , 
comes the "vnrtahlen of too anWan##' 
appHanoes, eluthat, heatliig and 'Ught' 

.. rewards and penaHiea fatlgueialtoMaai ' 
tag devices, and (he weight «£ wUto W Ite 
moved. Thto the nutien Itostf to fenaigMa|, 
and stndted, under the bMUhi qf atodtoMi^ 
mtlelty, ebuMaatton with ‘ e^*r 
eff«ctlr«MM, play ter pto|iahh,>'jM’'V;'' 
spsod. The AotbiN' d»*to Ubt 
to thtory, hot aa4'UUaMi^lk4M 
.pcarttoai btotoidto h«>tofitfti'fii|fid^.ito.K 
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Applied ept^cally to tite pu>- 
tleulArlp violent Inadepoute tbnt nre eon- 
m«B In certain parte ol the United Stetee. 

We beve Men that dnat whlrla occur | 
oDiy when the eurfaoe of the pround 1» 
exeeoBlvely heated, and durine their 
hrlef exletence they ere ted by the Inflow 
of the lower air. The eherp oontroste ot{ 
temperature that produce them are char- 
aoteristlc of a land eurface ae compared 
with a water eurfaoe; yet It le over the 
latter that epouti are moot frequent^ 
Bara, then, la one potnt of difference be> I 
tween the duet whirl and the apout. An- 1 
other ia the fact that no aurface inflow of 
the air la obaerved about a apout, except 
Immediately within It. A waterapout 
may pooe within a few hundred feet of 
a veaael when the latter la abaolutety be- ; 
calmed. Both of theae clrcumatancea 
prove the Inaccuracy of the common ' 
ototement that ipoute are due to an un-i 
Btable condition of overheated air at the 
earth's anrface. 

Both theory and obeervatlon Indicate! 
that the vortex of a apout orlglnateB at 
a eonsiderable altitude above the earth — ' 
via., at the level of the middle or lower ! 
clouds — and ie thence pr<H)axated down- 1 I 
ward. The explanation of tta origin | f 
must be Bought In the controeta of tem- 
perature occurring, at high levele, on 
the margin of a large cyclone; the aone 
In which apouta originate being Identical 
with that In which squalls (vortices with 
horiaontal axes) are also moat common, 
rrequently It fslla to reach the earth’s 
surface. Incomplete watempouta are 
often observed dangling from the cloude, 
with no agitation of the water beneath 
anch aa would Indicate that the vortex 
extended to the lowest stratum of the 
air. 

Waterapouta are common within the 
tropica, eapeelally in the equatorial re- 
gion of calms and baflllng winds known 
oa the "doldrums ” The Coat Indies, the 
Guinea coast, the Red Sea and the Medi- 
terranean are some of their favorite 
haunts. 

It la hardly necessary to state that a 
waterapout duee not conalet of toofer. In 
the ordinary lense of the term. A vortex 
In the air, formed oa described above, le 
gradually pushed downward. If it 
reaches the aurface of the ocean the lat- 
ter will be violently dleturbed; the water 
will be daahed upward In the form of 
waves and apray to a height of many 
fbet, forming the characterlitlc broad 
base of the apout. Bxtendlng above this 
to the level of the clouds the centrifugal 
aotlmi of the vortex canaea, within Its 
oore, a rarefaction of the air — a region of 
diminished pressure — In which water 
vapor, previously gaseous and invlaibie. 
ia condensed, by the cooling due to ex- 
pansion, Into a column of mist. This ! 
eolnmn Is often a mere watery Aim. so, 
that vessels, mountains and the like, 
lying beyond the apout, can be dietinctly 
seen through It. 

Although the vortex, and the resulting 
Tielble column of mist, grows downward, 
the air in the spout moves chiefly up- 
ward, In spiral paths, often with force 
enough to carry heavy objects aloft, a# la 
commonly seen In the tornado. 

When a waterspout suddenly breaks, 
owing to a ceuation of ita vortical mo- 
tion, Ite moisture may be dlMbarged 
downward In the form of a torrential 
rain. This has aometlmea happened over 
a ship, and the water was observed to 
be fresh, not ealt, proving that no con- 
siderable part of It wae drawn directly 
from the ocean. 

The forms of waterspouts are various. 
Sometimes they are seen singly, aome- 
times in groups As many os twenty 
have been observed at one time. Their 
height, in extreme caeee, may reach 
hearty a mile. 

Some of the most intereetlng deecrtp- 

ehs and pictures of waterapouta are to| 
be found in a memoir published In 1898 
by the late H.O. Russell, Oovemment Ae- 
Moer at Tlew South Whlea. In one 
sited by this author tourtoen com- 
htata aponta, and alx othera more or less 
tnohaapleta,. were seen within space 
of 8v« honrg Russell also, yeoria a 
to vfhleh the abaft of a iMerapont 
ad a eomplete loop; a tihenoaenon 
tlbat has ooeaalonally been msatioaed by 
dChar wrttan. The deaerlptlon fellows; 

ISth. 1894. Mr. Richard Tap* I 
the ateamahtp 19ur- 
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T his Bureau has hundreds of 

letters from motorists telling of tire mileage 
ranging all the way from five or six thousand 
miles up to twelve thousand. These motorists 
enthusiastically give all the credit to the better quality 
of United States Tires— 
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^ey’re probably right. The motorist using 
United States Tires operates his car at a positivt 
advantag! as compared to the motorist using tires 
made under less favorable conditions, lliere is a 
superior quality built into these four famous brands 
that makts potsiblt such mileage aa these hundreds 
of motorists have written about. 

But having the advantage of the most dependable 
tires does not lessen the importance of knowing how to takt can of 
them. The average motorist loses heavily through sheer neglect of his tires. 

The United States Tire Company propoooa to see that lock 
of core is not due to lode of mf onnatiao. 

Our Bervict Bureau has been organized end m 

supplying the motorist with exactly the kind oL 

enable him to keep hit tire expense doivn to where it htlongs. 

The Bureau has issusd and is supplying to Its members the moet completa 
book on the manufacture and care of tirae that has ever been published, and in 
addition will, at frequent intervals, furnish its members with such information u 
will be ci genuine value to them. 

This service ia ahtolutely free to sny motorist who cares to take advantage of It 
—whether a user of United Butts Tires or not 

Fill out and mail the coupon, and 

C will receive the initial Instruction 
k, as well u all literature and data 
to be Issued In the future. 

United Statea Tires are America’s 
~ Tiree. Milling at the aome 
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Don’t buy « saw that’s "Just a Saw.” 

You’ll see the point of this advice when you 
get hold of a 

Simonds Saw 

(/VwwMCdaf a-osandf) 


T^t'i becBUne Simonds Saws are made from touf^h, Viard 
Simonds Steel that enables the teeth to hold their sharp, 
quick-cuttin|t points^ for years with ordinary houseliold 
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wlae verr •Imilar. and ft p — e* a«a{ 
the Mune dlreotlon. The third and 
one was very beantltul; It formed mder| 
the aotttbeattem eztremltr of Uie eairj 
dark rain cloud, and it traMad in the 
direction aa the other two. Ita 
fonnoMlke abape waa like the firat one, 
but ^ waa much longer and cloaer to 
the aklp, ao that we could aee it ▼• 17 '' 
well. Aa it came howling along at the 
rate of twenty mllea per hour, we oould 
aee the water apouttng up In a oontlnn>| 
oua and uniform atream right up to the 
cloud. 

When the waterapont waa about two 
mllea. to the northweat of our ablp ft 
suddenly presented a very curious and 
fantastic chape; it became very long, 
swaying and colling about like a aer- 
pent. All at once ft made a complete 
coll (aee Illustration ). then burat, great 
auantitlea of water poured out of the 
lower part of the coll, and In a few aee- 
onda one of the moat beautiful sights I 
have ever wltneaaed during my seafaring { 
career vanished as completely aa it ft 
had never been In existence.* " 

If mariners were once a prey to a 
•uperatitiouB dread of waterspouts, on 
the other hand the sailor of to-day la I 
perhaps Inclined to go to the other ex>{ 
treme. fiea captains have been quoted 
aa saying that they would not be afmid 
to run their veaseta into any waterspouts 
they had ev6r aeen. There are, however, 
several caaes on record In which veiiels 
have come off much the worse for In-j 
voluntary encounters with waterapouta. 

1896 the Oerman bark "Ceylon,” 
Capt. Niemann, bound from Antwerp 
Philadelphia, met a waterapont in 
about 31 deg. north lat. and 71 deg. west 
long. 

Moat of her canvas waa furled at tha 
time, aa she had recently encountered a I 
thunder squall, and hence ft was not pos- 
albla to adtl out of the way of tha spout, 
when It was aeen rapidly approaching. 
The spout struck the veeael on the port 
Bide, and heeled her over until the atar- 
board yardanna nearly* touched the 
water. At the aame time she waa swung 
around from north-northwest to south - 1 
southeast, and than thrown over to port, 
on her beam ends, with such vtolence; 
that her mainmast and mlszeamast want] 
by the board. 

On the coast of Guinea, In 1674, a olz- 
teen-gun man-of-war of 800 tons was 
•tmtlarly mlahandled by a waterspout, 
losing her toremaat and bowsprit In tbej 
encounter. 

The Piurie-lkniie-Tarfai Aeroplaiie] 
Rue 

(OmHmwt fnm pop* MS,} 
that be abandoned the race at this ptdnt. 
Bathlat reached Lyons the evening ofj 
June lat, after having had another 
breakdown Lieut. Lucca, while flying 
from Avignon to Nice on June 1st. was 
forced to alight at Heyeres, near Mar-i 
seillea, owing to a thick fog. The next 
morning he made a flue start and flew 
over the city, but returned shortly after I 
In order to a^uat hia motor. Just aa bej 
was about to alight, hia Henry Parman 
I biplane upeet. When the aviator and 
his paaaenger were removed from the 
wreckage, It Waa found that each man 
had a broken leg. 

The race to Rome was notable from 
I the fact that two avlaton, iCt least, 
made the trip in reeerd ttmkt althoMi 
they suffered various mlghapa ahd motor 
breakdowns. The endurance oC these men, < 
as welt aa of their maohlnet, most have! 
been very great In order to stand so 
jvnany honra of flight In all kinds of 
weather, intenmeraed with heavy land- 
ings in dangeroua iklaces. M. Gama via 
aimMuwntly In very pdor physloal ocodK 
tlon on hlB arrival at Roma, bat after 
a few days' rest he will undoabtodly baj 
racaparatad sufllclagtljr to flw Uadt 
•xoeiiwi Mte lor Oa 



a ftiroodvllla. sndeavmwd 

heart action oubimt|bW tim xoMl to 

la currant under 60,0*6 vbits l ,„ 

The experiment waa a veoftm^ 6*M 
after a number of charges (aiMl to 
dnee any atgna of Ufa. 

Baetckity aad the 6rw 

— lAt the anggastlon of Prot flilante 
ArrheBiua, an experiment la being tried 
in Stockholm upon fifty oohool dUldron. 
Tb* Children are divided into twO frovpa] 
Identical to point of health, hel|^, 
weight, etc., and are placed to two cIih 
roome of the same dlmanatens, and aUii- 
Itoriy altoated aa ragardo expoeure to 
light In each class room, a^toolly the 
same teaching la given, but mm of the] 
claaa rooms la subjected to , aleotrlOttir, 
while the other la not As yaC the ex- 
periment hne not been drawn to a Ohwe, 
but it la reported that the 'Electrified 
chtldran" have shown a graatur mental 
and physical development then tbeee In] 
the other claaa room. 

Taat of Eleetrie AutonwMIaa— On June 
eth a very interesting contest of electric^ 
Butomoblles will be eonduotod by the 
Diectrleal Automobile Dealers’ Asaoda- 
tlon. Tha object of the contest is to 
demonstrate the value of the electrical 
automobile tor visits to suburban towns 
and tor shopping trips. The entrants | 
will start from Columbus Circle, NCw 
York, and make a trip on Long Island 
of from 66 to 70 mllea on a single charge. 
An average speed of about 13 miles per 
hour will be maintained, with stops occa-| 
sionally m If fbr shopping purposes. The 
exact aohedttle time allowed will be kept 
secret, and when the contest is over, 
those whose time happens to' be nearest 
to that of the schedule will receive prlsea. 


-Plans tor electric machinery 
operate the locks of the Panama 
Canal have Just been made public. Bach 
leaf of the lock gates will he operated 
by a separate motor, and to addition 
there will bo a mltor-forotog nmehine 
operated by a separate motor, to lock the 
leaves together. Bach leaf will be con- 
nected by a oonneetlng rod to a “bull 
wheel," or crank wheel, which may be 
moved through an arc of 197 degrees by| 
a train of gearing driven by the motor. 
The "bull wheel” will be 19 feet 3 Inches 
In diameter, and will be mounted borl- 
sontally on the lock wall, being sopported-l 
at the rtm upon rollers. The connecting 
rod will be m'ovided with a shock ab- 
sorber to withstand wave action and the 
like. The operation of swinging a leaf 
open or closed wiU take but two min- 
utes. After tbe leaves are closed they 
wlU be locked by means of a pair of{ 
jaws on one leaf tfid a pin on tha other, 
which will be seised by Ow faw> under | 
action of tbe mltar-tordng maohlne. 

Dsstroylag a Wsodm IMfifi by Shw-I 
Mdty.— An Intorestlng nsa we!* 
reCMjUy ' 


f elaotriolty 


by means of elsotrieally bsatod wires- 
The bridge had been oendsmiMd, and 
was to be replaced by a steel struoturs 
tbe old 

abutments. Three weeks was eUowed tnj 
which to dismantle the woodwork, 
it proved Imposalhto to aooompUsh 
work to so short a time erithout tbej 
use of dynamlto or flrs, 'irblrit nndoobt-l 
ediy woidd have Injured the 
Finally aa etoetriotaa pto p mo fl to oe* 
•troy the bridge by tbe «M d( sleetrlotiy. 
Bach s|M of tbe midge oontalned 
twenty-seven plaihs, and ft was proposed 
to out them so that ftiey would drop toto 
the water stamltoaeoariy, ctsar of fhej 
The struiftuae erne wired 
t currsat M cMlorsd to bring 
the wlree to a eherry td*. An hour aiidl 
foity mtontss attar the ewnrent trae dm] 
tbe first spsA Ml sot mn* fstt into 
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UpiitlOriiit BuU«tp.— In an addresa to 
tba Paris Academy of Sciences, Prof. Bal* 
tlMoard contends that when a leaden bul- 
led traverses cloth, characteristic marks 
are left upon It, which are not obliterated 
by the subsequent passaie of the bullet 
through flesh, provided that It does not 
strike a bone. It Is even possible, he 
clalnia, to Identify the nature of the gar- 1 
roent through which the bullet has passed 
by a careful examination of the marks 
on the lead 

Tenth of a Second,— It Is not common 
to And a person who can correctly esti- 
mate the lapse of a single second. But. In 
these days of epeedlng automobiles, the 
exact time when each of two colliding ve- 
hicles must have occupied particular spots 
may be a matter of great Importance. In 
a recent experiment a car took nearly 
two seconds to stop after brakes were ap- 
plied, and In that time It moved nineteen 
feet. So even fractions of a second are 
I Important. One can train himself to esti- 
mate even tenths of a second. Try It 
with a watch, and It will be found that 
It Is Just possible to count 10 in the 
lapse of a single second. But one must 
count very fast to do It. 

Cotton in France. — It 1« desired to 
promote cotton raising In the French 
colonies so that France will not be ob- 
liged to Import Its supply. At present 
It Imports 250,000 tons valued at over 
BOO, 000,000 Two-tbirds of the supply 
comes from the United States, and It Is 
evident that there are many reasons 
why the supply might be cut off at any 
time In the future, either on account of 
a crisis or from the fact that all the cot- 
ton would be used In America, hence the 
need for taking some measures In order 
to prevent this. M. Audlffred and 
others recommend that the State en- 1 
courage cotton raising In the French 
colonies by allowing subsidies for this 
purpose 

Lsrgest of Flowers.— The largest of 
all the flowers of the world is said to 
be the Raffesla, a native of Sumatra, so 
called- kftef’-sir' fftanMyd Raffles. This 
immense plant is ^bmposed of five round 
petals of a brlcklsb color, each measur- 
ing a foot across. These are covered 
with numerous irregular yellowish white 
swellings The petals surround a cup 
nearly a foot wide, the margin of which 
bears tbe stamens The cup of the Raf- 
fesla Is filled with a fleshy disk, the upper 
surfboe of which Is covered with projec- 
tions Uke miniature cows’ horns. 1'he 
cup, when free from its contents, will 
hold about twelve pints. The flower 
weighs about fifteen pounds, and la very 
thick, the petals being three-quarters of 
an tnoh. 

ProtsetioB from X-Rays.— In order to 
protect operators against the harmful 
effects of X-rays, Hr Aubourg, of Paris, 
covers tbe head and also the rest of 
the body. On tbe head Is a rubber pro- 
tector somewhat resembling an ancient 
armor helmet A pair of glasses cov- 
ers the eyes, and the glass used here Is 
a kind of lead glass which is found beet 
to act as a screen. The operator wears 
a blouse or apron which Is lined with 
thin sheet lead together with rubber 
and bismuth. On the hands are worn 
thick gloves having a like protecting 
covering. Such armor is not always 
needed, but can be used by doctors who 
are much affeotod by the rays or who 
are already Injured by them. 

C«M Btorngs in Enrops.— Many of the 
European cities are following the ex- 
ample of America as regards cold stor- 
age plants. Paris Is one of tbe centers 
wlure such questions ore now being pro- 
moted, and the Refrigeration Society is 
endeavoring to bring such question be- 
fore engineers and manufacturers. Not 
long since there has been built a large 
cold storage plant in tbe suburbs of 
Paris and lying on tbe North railroad. 
It ia designed to store home products 
which are to-be exported, as well oe for- 
eign products brought In by fall to tie 
consumed In the city. There are now 
flaven cold storage chambers In Apera- 
tlna. A Muvenient system hi the use of 
HU' antfWMblle wagon with freeslng com- 
phB-tmeitta which piles between ttte'ony 
US the storage house. It carri^ tbe 
produota to the sellers in town, dad also 
IMtes hadt the unsold produots tor stor* 
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The test of a 
magazine’s merit 

is that its readers tell their friends about it 

We recently asked our subscribe to send us the names 
of those whom they believed the Scientific American would 
interest, and we are gratified to find that so many of our 
subscribers believe that its merits will appeal to such a large 
number of their friends. Have you sent a list? If not 

Here is the way: 

Simply send us the names ard addresses ot the people 
whom you think will be interested and we will do the rest 
An accurate record of all names received in this manner 
will be kept and for each new subscription we get from 
any list we will extend the subscnpdon of the person who 
sent us the list for four months. Thus if we receive three 
new subscriptions from any one list the subscription of the 
person who sent us the list will be extended for a full year. 

Of course you may send as many names as you wish, the 
greater the number of names you send the larger the number 
of subscriptions we will probably receive and the longer the 
period for which your own subscription will be renewed. 

Be careful to write the names and addressee plainly and 
don't fail to put your own name and the address at which you 
are receiving the Scientific American on each list you send. 

Address all lists to Circulation Department, Saentific 
American, 361 Broadway, New York. 
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changed for the beHa. Jmiv ihere 
is no lessen why the |n^ die 
rafboads shouki at* sd^ dbiwalilo an 
nttkiideof friamdyc(><a|M^^ this, 
at least, is thefionvietjonof dwSdeMjfic 
Americsn, and it is ilitred by Mr. W, 
C Brown, Preddent of the New Yoric 
Centra! and Hudson Rivet Ibsbnad, 
who mil conirdHite a ohiiaeteriiticaily 
dear and forceful artiele oa thissubject. 

One^ialf d the mdroadt of die world 
are to be found in die Uaked States, 
and, as usual, we hpee sguonMid our 
individuality stmidbr upoa fbem. The 
most picturesque and romantie ehigsat 
Trantportaboa facifilies and dvifiiation “ system is the half dona deat 
go side by side— a people’s means for transcontinental routes, which spmi that 
getting about give a pretty good line on wonderful stretch of piaia and moanUun 
their development in other regards. For ‘1«‘ between the Mississippi River 
this reaioii, among others, we are do- Pacific. Theatoryd the trans- 

voting the greator part of Ae June mid- conbnental roads w3l be -Mid by Mr. 
mooA number of the Scient£c Asseri- WiDiam E. Hooper, Associate Editor 
can to the story of that marvelous net- Railway Age Gaaette, 

work of railroads, ■ which, during the 

past three-quarters of a century, has Let k he undeistood dlSt dto diove 
been woven over Aeface of Ae United articles wi bnMtM k4d|i6oal to the 
States and Canada. rgpiiar paper, nAieh wll oiMaip'dgI 

usual edkorid.aivMEion,saene« abstracts, 

In bygone years, there was much cause inventor’s and odtev weekly depart- 
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W ALTHAM is the pioneer railroad watch of America 
and the first officially adopted by leading railroads 
here and abroad. For years, Waltham was the only 
Company to construct a watch movement specially designed 
for railroad pTjrposcs. 

RAILROAD watches, to pass inspection, must not only be 
time pieces of absolute mechanical precision, insensible to 
changes of temperature, climatic conditions and varying alti- 
tudes, but made specially strong and durable for the exacting 
Railroad service. 

WALTHAM watches have stood the test of three generations 
of railroad history. For scientific accuracy they are unrivalled. 
They have been furnished to numberless scientific expedi- 
tions where time reckoning were of greatest moment, 
including those of Peary and Shackclton. They have also 
been selected by the United States, Canadian and foreign 
governments for survey and other scientific work. 


W ONDERFUL automatic machinery invented at The 
Waltham Factory insures a uniformity and precision 
in the manufacture of small watch parts impossible 
to obtain from the most skilled hand labor of Europe. This 
is a great factor in Waltham accuracy. 

SCIENTIFIC care in the adjustment of Waltham watches 
is shown in the fact that The Waltham Factory has its own 
Astronomical observatory, equipped with transit instruments 
and sidereal clock, and maintains an independent standard 
of time corrected to the second’s fraction. 

ALL watches are not exposed to the exacting conditions of 
railroading ; but it stands to reason that watch construction 
designed to meet these severe conditions will also meet 
the needs of every-day business, professional and social life 
with highest proficiency. Waltham Colonial, Riverside 
grade, in thin exquisite models, is an ideal high grade 
watch for the man of taste. 



WALTHAM 

Railroad watches began with “Crescent St.”, for years the 
highest grade 18 size Waltham movement and still an old 
Railroad favorite. Successive improvements finally evolved 
the “Vanguard” — the foremost railroad watch in the world. 

VANGUARD : Strength, solidity and simplicity distinguish this famous 
model. While the frame of the ordinary watch movement is composed of 
seven parts, The Vanguard has but four. Other points of superiority 
are: the location and protected condition of the balance wheel; the use 
of the double roller, whereby escapement fnction is reduced; the manner 
of securing the jewel pin in the impulse roller; the improved steel tempered 
safety barrel which secures the train of the watch against dangers otherwise 
likely to arise from the breaking of the mainspring The Vanguard is made 
with 19, 21 and 23 selected diamond, fine ruby and sapphire Jewels ; is 
adjusted to temperature, isochronism and five posiuons. 

CRESCENT ST. is a solid nickel movement and is made with 19 and 21 
ruby jewels ; adjusted to temperature, isochronism and five postuons. 

'Time You Owned a Waltham." 

Send for descriptive booklet. Then consult your Jeweler. 

WALTHAM WATCH COMPANY. WALTHAM, MASS. 
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Electricity Assisting the traveller 



The many comforts as well as the speed and the safety of travel in 1911 are 
closely and yet inconspicuously allied with the applications of electricity. 
In fact, the average traveller is not always aware of the source of the 
very improvements which his api^reciation and support has encouraged. 








BlMtric Slfittl. 



Rk. bMwraii unin lud elnnk IgcoDudm 
on N» Y«k L'.ntnl 



".llmiy Power HouM. New York Cciural 


The steady, briUiant illumination which is 
supplied by current from a small steam turbine 
located on the locomotive or in the baggage car 
gives a homelike and cheerful appearance to the 
moving cars. 

Speed and safety have been increased by electric 
signals which are operated automatically, giving 
infallible indications of track conditions for miles 
ahead of the speeding train. 



Tnibo-Oamtor on locoiiwih'c C. B. . Q. Roka 


Powerful electric locomotives are now used to 
haul steam trains through tunnels and up heavy 
grades, thus avoiding the obnoxious smoke and 
gases, at the same time increasing the speed and 
safety of journeys through mountainous country. 

Branch lines to rural communities which do 
not transact enough business to warrant the expense 
of a steam train, are now operated by the self pro- 
pelled gas-electric car. This car attracts the distant 
as well as the local pleasure travel, thus bringing 
the community into more profitable relations with 
the larger centers. 

The general application of modem illumination 

to picturesque falls, caves, municipal buildings, 
streets and stations along the route has contributed 
largely fo the increasing pleasure in travel. Elec- 
trically equipped repair shops have greatly reduced 
the time required for repairs and have increased 
the efficiency of die system. 

The approach to a terminal city is marked by 
cleanliness, faster service and an increasing number 
of commutation trains which arc made possible by 
electrical operation. 

The efficient production of power in large 
quantities by means of the steam turbine and water 
power generators contributes to the extension of 
electrification of steam lines. 




Wherever the appreciation and support of the 
travelling public warrants further applications of 
electricity, the engineers and equipment of the 
largest electrical manufacturer in the world stand 
ready to assist the railroad. 

The apparatus shown on this page consdtutes 
only a small part of the steam railroad equipment 
which is made by the 



General Electric Company 

Largest Electrical Manufacturer in the World 


Principal Office: 
Schenectady. N. Y. 


Sales Offices in 
All Large Cities 
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be madf up of both wooden and ■tr«I cavi, that nqpilatioiia appljriitg .to aojoBin o£ ui 

care to be taken always to place the latter iitime* di4tr«ut. > ^rorlshni ill alio made for Hm W^tng of 
d lately liebind the locomotive. logs, ewkmu sdperviUoa ia the atRMMj^dwM the ngiit 
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1 III /iiii/iiiir of Uni journal iv to iiroitl aicuralt-li/ 
and in ttmplf Irrnu, the n’orld'a pragma in arienlific 
knoiilrdgr and induatrud aihu-vrmcnl. It aetdea la 
preaenl Ihia information in a form ao rradahh and 
rraddy iindrrafood, aa io act forth and cmphaaise the 
inherent i harm and faaeinalion of arienee, 

The Steel Railroad Car 

I T IN dillieiilt to unib-rNtnnd why that univerNol 
tnntiTial of construction — steel — should hove 
ni.'idi NO late an entrance into the important field 
of Anierieaii railroad car construction. For a given 
weight, the steel car is far stronger than one of 
wood; its period of useful life is much longer; it 
lends itself more readily to a concentration of • 
strenglh in those parts of the car where it is most 
needed, it is incombustible; costs less for up-keep; 
and, most important of all, removes forever from 
railroad operation those two frightful causes of 
death and injury in railroad wrecks — fire and tele- 
scoping of the curs. 

Hut when the age of the steel passenger car 
finally arrived, it was ushered in on a scale which 
refieets the greatest credit upon this Pennsylvania 
Uailrond Company, to whose enterprise some tribute 
is certainly due in any article dealing with this 
most important subject. At the same time it should 
be recorded that while this company was.' the first 
to make extensive use of steel cars in trunk line 
express and local service, credit is also due to the 
Interborough Company which operates the system 
of subways through New York city for being, we 
believe, the first to use all-steel cars in passenger 
servici. Limitations of space prevent any detailed 
description of tJic fine equipment which the 
Pennsylvania Railroad ('oiupauy has placed in ser- 
1 ice , but in the current issue of the .Suhplkmknt 
will bi‘ found an illustrated article dealing with this 
subject at some length. 

Hricfly stated, the principal advantages of the 
new construction arc — first, tin provision of a mas- 
sive, longitudinal, box-girder running entirely be- 
neath the center of the car from buffer to buffer, 
to which are attached the couplings and through 
which are transmitted the heavy shocks incidental to 
railroad service. Second, the provision of means 
for locking the abutting platforms of cars very ' 
firmly together so as to prevent one platform from 
mounting the otlier and a(‘ting as a knife to cut its 
way through the adjoining car in the process of 
telescoping Tliird, the provision in this last con- 
nection of massive, vertical steel framing at the 
vestibuh and the car entrances, of sufficient strength 
to resist teleseoiiing in case the platforms should 
overlap in collision; and, lastly, the com|ilctc elim- 
ination of W(K)d and other combustible material so 
as to shut out the jmssibility of fire in case of a 


diately liebind the locomotive. logt, cwkmu sdjierviiriini ia the the ngiit 

of iMlice, the regutatloa of {HUMenger mid li«ight 
ThA Taw nf tliA Air trolks, the prohibition of aavlgatton ia eettgia aoaes 

xne lisw or ine ait ^ fortlficationi. There U ma a. 

T he flying machine and the airship have tendency to incorporate a principle aaald||an to 
brought us face to face with new leg:al prob- the three-mile nentral »one of maritiine law; but 

lems, that affect not only local conditions, but there seems to be no agreement on the height of 
interstate and international })olitics as well. The that cone as yet 
first question that must be decided is this; Has the 

air-man any right to the atmosphere at all ? The RengiaMnce of the Naval SeefomthW 
old legal maxim that a man owns not only the land x i.m wwMSWwWMinf 

upon which his house stands, but also the air above SdlflllO 

to iinbinilrd height immediately springs to mind. V "W THEN it was recently awno ntw red thgt the 

Luriuus as it may seem, no square decision in which %/% / Navy Department bad decided to return 

that maxim is involved can be found in all Eng- T T to tlic reciprocating engine as a drive for 
lish or American law. On the other hand, there battleships, wc expressed astonishment that this 

is many a dictum to show that tlic maxim is rather should be done at a time when every other naval 

liglitly regarded. Master of the Roles Brett once power was using the steam turbine exclusively, 

referred to it as a “fanciful phrase.” It is only That the action of the Department was bae<ifl upon 

when the possession of the soil is interfered with fact and sound reasoning, however, is shown by the 

that the air-man is likely to infringe upon the rights comparative steaming results obtained fnmi two 

of proiM-rty owners. That point of view is taken in sister ships, the “North Dakota," which is equipped 

most of the European codes. Thus, for example, in with turbine engines, and the "Delaware," driven 

tile (ierman Civil Code it is stated that a property by standard reciprocating engines, 

bolder “cannot prohibit such interfereiu'es under- An opportunity for comparison of coal consump- 
taken at such a height or depth that he lias no inter- tion under identical conditions was recently afforded 


cst in the prevention.” 

Probably the first laws which will be enacted 
this country will concern not projierty, but liv 


when the two ships were steaming with the North 
Atlantic fleet, the “North Dakota" in position 
directly astern of the "Delaware." Wc are officially 


In view of some accidents which have occurred at informed that average results for ten days show Uiat 

1 aris, it seems unlikely that air-craft in Europe using coal from the same collier, employing the — «w 

will be permitted to fly at will over large cities; and auxiliary engines, and steaming at the same speed, 

communities with the possibility of being compelled of 1« knots, under identical conditions of wind and 

to descend because of crippled motors or lack of weather, the “North Dakota” consumed 48 per cent 

fuel. On the other hand, the ojien country and more coal than the "Delaware." 

navigable streams wiU probably be free. It has aM*nys been understood tliat the turbine 

I'orced descents may perhaps render it necessary showed lU best efficiency when it was being driven 

to treat the air-man more leniently than is possible at full sliced, under which conditions iU coal con- 

under the common law. In a New York case (CHillle sumption it as good if rait better than that of the 

ag-iinst Swann, 19 Johns., .881) decided in IS'ffff, reciprocating engine. At anything lest than full 

an aeronaut was held responsible not only for the speed the turbine 4»ntumption becomes relatively 

direct damage cauved by the descent of his balloon * larger and at cruising speed considerably so. But 

into a garden, but even for the remote damage it ha^ taken sw6h a'* test as this, made under sea- 

caused by the crowding of strangers u})od the prop- going conditions, to show just how extravagant is 

erty to satisfy their curiosity. In an article which the coal consumption of tlie turbine under cruis'ng 

he published last year in the American Journal of conditions. At the same time it must be remembered 

International Ldw, Governor (then Judge) Simeon that the turbines of the "North DakoU" represent 

Baldwin thought it would be advisable to indicate a comparatively Carly type, and that in the later 


.where a landing is prohibited and where it L 


mitted. It seems to us that in the case of a ncccs- has been r^uc^. 


'dksigns the coal consumption at moderate speeds 


sary landing', the aviator should not be made tojpay 
mure than the direct damage wlhch he,hks hbniuilf' 


What makes the record of tlie “Delaware” so 
vary significant is the fact that she recently carried 


caused. Governor Baldwin has raised the question ouHier aimual full-speed trials, at the close of some 

whether the law of self preservaUon cannot be 19,000 miles of all but continuous steaming, and 

invoked by an air-man who is compdled to make' under conditions which show her reciprocating en- 
an immediate landing to save his owh life and by gines to be remarkably reliable, and capable with- 
80 doing accidentally causes the dcafli iif another. ‘ out anv preliminary preparation, of equaling and 

To avoid these-forced dCicentg, and to insure cajC-' cv«b surpassing the results obtained during the 
ful control of air-craft as far as pnssiblc,,li,qq||||ps^.qKi^^ acceptance trials. We invite attention to 
to navigate the air will undoubtedly , be necessary. ihe following facts which are taken from tlie log of 

Most of tlic bills which are now pending before legis- the ship: 


laturcs provide for such licenses. In the United 


u, , ,, - - , - - / the present year the "Delaware" 

Mates It IS questionable whether the .States steamed at 12 knots from Cherbourg for Guan- 

should be permitted to issue such licenses in prefer- tanomo, Cuba, where she 'JWielked tireless orders 

enee to the Federal Government When air-craft , to proceed at once at 15 knote to Hampton Hoads, 
travel at speeds of 40 to 80 miles an hour, it is a further distance of 1,100 miles. She reached 

possible to traverse more than a single State in a. Hampton Roads with 500 tons of coal in her bunk- 

day. Must the aviator take out licenses for eVery ers. Here, after thirteen days in port, she received 

State in the Union? Would it not be more desir- instructions to take the body of the Chilian Minister 

. able to receive a Federal license which would enable to Valparaiso, which she did; and after ten days 

him to fly where he pleased? To be sure, automobile at Valparaiso steamed back around the Horn to 


licenses granted by one .State are respected for a Boston. At 5 A. 
few hours in most States. But the conditions in Boston Harbor, a wi 
the air are so different, the distances cover«i so the Navy Departmei 
great, that a similar provision to jwotect the aeronaot steam tplals of the 


Boston. At 5 A. M. of April 26th, when nearing 
Boston Harbor, a wireless order was received from 
the Navy Department, to Imld the annual “surprise” 


would mean the practical nullification of a 


- It T'tT’’' Boston at 10:80 April 26th, took on a thousand tons 

liceriHC act Moreover, if the Federal Govdnunent of coal and fresh provisions, andd^fft at 0 A. M., 


controls the licensing of steamboats and ships that 
ply our coasts and streams, why should it not 
license air-craft? 


April 27th, for the trial course.' 

This was a surprise trial with a vet^nee; for 
the ship htd just concluded some 18,000 miles of 


The unqualified success of Htcrl car equipment in 
active siTwec lias led to its adoption by several 
leading roads, including tlie New York Central, the 
New Haven, the Lackawanna, and the Chicago Rock 
Island fir Pacific, all of wlncli are placing steel cars 
in service as soon ns they arc available. But in tills 
connection we wish to utter a word of warning. In 
a long, heavy, and fast train made up of mixed 
steel and wooden cars, tlie very elements of strength 
and resistance to telescoping whicli render the car 
a protection to those who use it, make it a menace 
to the weaker wooden cars which may be sand- 
wiched in between. In case of a head-on collision 
the momentum of the train is expended in crushing 
up or splitting open the weakest element in the 
train, Hence it would be advisable, if a train is to 


Questions of aerial internattonol politics have steaming without undergoing any dock repair or 
already given Congrreses which have met in Etin^ machinery over-hauling whatsoever. NereiStfielres, 
no little concern. On the whole, there seems to be the "Delaware," steaming for four oonsefiutiTe 
a tendency to apply the principles of maritime law hours, at full powerT^e an average of 21.86 


to air-craft. Thus, i^fore the. American Political knots, which is nearly a third of a li^more than 
r f the *1.56 knots she m^e on Imr official trials. ' But 

that the right of tlic craft of one nation freely to tra- she did even better tiian that; for on the tworty- 


with that of the vessel of one State freely to 
navigate the waters of a co-riparian State. The 
abortive convention drafted by the International 


aged 21.82 knots, and this in spite of the fact titat 
she was burning coal only, had her regtdar iTatoh 
in the fire rooms and was cleaning fires as usodL A 


Conference on aerUl nav.gaUon of wai W f;rJLy tei^uT; h« In^i^ ^ 

entirely upon the provisions of IiitcrnaUonal marl- in the fact that the ship has Steamed 204)60 JttUcs 

time law. There are the same requirements aC to without any adjustment of her 

rcgistration and nationality of the air vessels; the If there is sny better reco^^TLitlve iomt 

same method of determining the fitness of the cMt, efiklency on fi' lUdaB Afin 

and the competence of ito navigators, and the ^ would give us ^ 
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The Interstate Commerce Law 

Its Development and Administration 

By Judge Judson C. Clements, Chairman of the Interstate Commerce Commission 


a laeludins the satety appliance and 

eini^layMa' penonal injury lawn, 1 b baaed upon author- 
ity vawiteA la Oongresa by tbe commerce claiue of the 
conMtttttiElL Although the adoption of this provlalon 
antatU^ by aome forty yeara tbe flrat mile of railway, 
ItB MpUjcatton to other featurea of commerce palea 
Into Inaigatficance when compared with Ita practical 
apbtloaUoa to preaent-day tratwportatlon on our nearly 
two bUsdrod and forty tbouaand milea of railway. 
Thia la one of many llluatratlona of the great wladom 
and keen foreaight of the phtloeopbere and patrlota 
who framed the constitution. They did not deal merely 
with tangible matters In their Immediate sight, but 
conatruotad upon ever'«xlatlng. fundamental principles 
applicable to whatever changed conditions might arise 
in tbe course of human progreaa. It has been said 
truly, "Tlmea change and men change with them, but 
prlnolples never.” With tbe progreaa of time, clrcum- 
Btancea and condltlnna change, requiring new and suit 
able rules of action, but tbe principles of Justice 
governing natural rights are Immutable. 

For the flrat fifty yeara or more of railway 
transportation, conditions did not strongly de- 
mand tbe exercise of this federal i^uthority,' 
but with the constantly Increaalng tnooriKira- 
tlon of separate roads into great systems of 
through and continuous lines, the combinations 
of these systems through associations, the bui»- 
presslon or diminution of competition by pool- 
ing and otherwise, and the tendency to favor 
thoee offering large and frequoni. shlpmenta to 
the disadvantage of ahlppers of less commer- 
cial Importance, there came general public 
neceasity and demand for relief against the 
baneful effects of unjiiat rates and dlacrlmina- 
tlons. Tbia all culminated in the iwsaage of the 
Cullom-Reagan bill, approved February 4th, 

1887, known as the Interstate Commerce Act , 
There had been no definite legal requirement, 
nor even manifestation of a public policy that | 
carriers, although they had been and wore en- 
gaged in a public aervlre affected with a public 
Interoat, were under obligation to aerve the pub- 
lic on terma of reasonableness and equality It 
la not surprlaing, therefore, that in the contest 
for buslnesi, conducted mainly with a view to 
corporate gain, there resulted deplorable con- 
ditlona. 

The Act of 1887 In the very nature of the case j 
was experimental and tentative because Con- 
gress was then Just beginning to blase the way 
into a vast Jungle to be reclaimed only by new 
leglalatlon. Naturally, the first step was to 
turn on the searchlight; hence one conspicuous 
feature of the new law waa Us authority and 
command to the commission "to inquire Into 
tbe management of the business of common car- 
riers subject to the provisions of thia act" and 
to "keep Itself Informed as to the manner and method 
in which the same la conducted;" alan to report to 
Congress "such Information and data collected by tlie 
commission as may Ite considered of value In the de- 
termination of questions connected with the regulation 
of commerce, together with such reooromandatlons as 
to additional leg .ation relating thereto as the com- 
mission may de<tm necessary." 

The fundamentals of this act are that rates, rogula 
tloaa and practices affecting IntersUte transportation 
■hall be reasonable and Just and devoid of undue and 
unreasonable* discriminations; and after the declar 
atUm of thesff prluclplea practically all of the subse- 
quent provisions of the law constitute machinery to 
give effect to these substantive requirements. It bac. 
been said by high authority that tbe embodiment of 
these requirements in tbe act w»a simply putting into 
statutory-form principles of the common law. Whether 
or not thia be true as to dlsortmlnattons it eerUlnly 
la with regard to reasonableneoa In the a;nount of 
rate*. Yet up to and for a time after the^paasage, of 
thlg act to 1887. It Is doubtful if therp flsn,^!* .found 
in nay of the courts a record of judgment for dsmagf^ 
oil , account of an unreasonable rtite. In practical ef- 
therofore. thtl theoratioal common-law right of 
was n dead-letter. The reaiona are manl- 
MailS there waa no requirement tor the eatabilahment 
of tote* M a standard to be observed alike aa to all 
ib^ppera; neither was there a aatisfactory basis of 
obmparlson or other measurefinest for the determlna- 
itW ol! the reasonahlenesi of rates. As n practlcsi 
a .shipper oonM not bops to mstntaln gneh a 


contest under the conditions that were then existing. 

The pasaage of this act was strenuously resisted un 
many grounds, constitutional and otherwise. II was 
alleged to be radical, revolutionary, un-American and 
an unjustifiable Interference with the freedom of con- 
tract and with ancient commercial usages. It was 
contended that that government Is beat that governs 
least. But the brutal doctrine of the survival of the 
so-called fittest did not prevail; neither on the other 
hand d{d the passage of the act mark a recognition of 
prluclpies that were radical or revolutionary, but It 
did give j^dltlonal evidence of tbe masterful capacity 
of the English-speaking people In tbe Interest of long 
recognized principles of Justice to Initiate new and 
neceaaary remedies and forms of procedure to meet a 
material change In conditions. This legislation, with 
Us new forms of procedure, was as necessary to meet 
modern conditions and to remedy a deplorable failure 
of Justice as was tbe institution In England hundreds 
of years ago of courts of equity and equity prot;eedlngs 



Chairman of tbe Interstate Commerce CommiMion. 

to remedy the failure of Justice under the common 
law, which proved inadequate In many caBos by reasoTi 
of Its universality 

It would be Just as reasonable to allow one party to 
an ordinary legal controversy to determine for himself 
the rights of both ss to permit carriers under modern 
condlttons to finally determine what their patrons shall 
pay for a transportation hervlce Experience does not 
justify the contention formerly made that the interests 
of the carriers may be relied upon to protect the rights 
and Interests of each of their patrons There Is equal 
necessity for the determination of controversies of 
each of these classes by an Impartial public tribunal 
\'o specific formula fur the exact measurement and 
ascertainment of the reasonableness of a given rale 
lor a particular service has ever yet been devised. 
This can only lie approximately ascertained by the 
conscientious application of un Impartial Judgment to 
the facts, circumstances and conditions affecting the 
service In each Individual case. It Is therofore of the 
utmost Importance not alone for the protection of car- 
rier and shipper, but the consumer as well, that the 
tribunal applying Its Judgment to the determination 
of these matters should be Just and keep constantly in 
mind tbe necwelty for sufficient earnings to provide 
for efficient service to the ppbllc as well’'a8 that the 
public should be protected from excessive rates and 
unjust dlscrtmtoatlons 

While the act as first passed denounced rebr.tes and 
unjust dtscrlmtoatlOBs, It provided penalties only 
against carriers for granting rebates; there was no 
penalty for shippers seeking or accepting unlawful 


luncessiouH. But within a I it Up morn than two years, 
upon the recommendation of the cuninilssion and upon 
sound principle, (.'ongruss provided penalties against 
shippers as well Soon thereaftoi a large shipi)er and 
receiver of rebates who was (ailed upon to testify 
before the cominlssioti as to these dlscrlnimatiuns 
refused to do so (»n the ground of sclf-iiK rlTnlnatlon, 
thus Invoking his constitutional proteclion, notwith 
standing that the ad provided that while a witness 
should not be excused under stieli elrr iiinstaiK es* from 
testifying, his testlmonv should not be used against 
him In any criminal proscditiou Thi plea was sus- 
tained by the United States Supreme Couit, wbich 
pointed out, however, that the enactment of a pro- 
vlalou protecting a witness altogether from jiroseoi- 
tion on acdiunt of any matter about which he should 
be required to testify would not Justify bis refusal 
This resulted in tbe passage of another art in 1893 in 
conformity with tbe suggestion of the Supreme Court 
Subsequently the constltntlonnlltv of this ad was sus- 
tained by the Supreme Court 

In the meuntiuie another constitutional ques- 
tion arose involving the validity of a provision 
authorizing tho crmimlsslon to inslitule and 
conduct general inquiries into the conduct of 
railroads This provision was siisl allied by tho 
Supreme Court In a decision of five to three 
Tims for a number of veai the Qiithoillj of 
the commission tu Hscertalii the fai ts abso- 
lutely necessary lo a jiisl determliiation of 
questions was Impulied and held more oi less 
in abeyance 

In 1897 came Die decision of the Supreme 
Court to the effect ttiut the law did not em- 
power Ihe cominlsslnn to prescribe a future 
rate however un reasonable It might find the ex- 
isting rate to tie 

In 19(i:i, following the oxinmure In a general 
invest Igat ion b> tin* commission of wholesale 
reliallng on Importiiril slilpirients, particularly 
ill tile Northwest the coninilsslon fittemiited 
through the lourla to enjoin c.iirlcrs engaged 
111 smh practices, and while this question was 
ponding in tho Supreme Court, tho ICIklns bill 
was passed, .specially iiiilhorlzing siu li injiitn- 
tions and prescrlhing larger penalties for ills- 
criminations and dejiartiires fiom tho published 
rates This lalist enattmciu considerahly 
strengthened the law as to dlsi i Iminations be- 
cause under the original act It liad been held 
by tlio eourts that n coiiioralion was not Indict- 
able and that proof of a depart lire from piili- 
llshed rales estubllBhed no offense, as that fact 
of Itself did not prove discrimination — that for 
aught the court inlghl know all shippers might 
have lieen given the same unpublished rate 
without Inequality The amendalory acts here- 
tofore referred lo did not however, strengthen 
the law against excessive charges 
In I'lOtl, the commission, pursuant to a joint resolu- 
tion of the Congress, Instituted the well-remembered 
investigations Into the relations of carriers to the coal 
and oil busInesR and produreis of those i nmmoditles, 
disclosing most flagrant and extensive discriminations 
induced to a large extent by the bribery of railway offi- 
cials and employees and effected by nionn.s of various 
devices While tile Investigations Wcie In progress 
Ihe so-called Hepburn act was passed, increasing In 
many respects Hie power to regulate Interstate com- 
merce and conferring upon the commission aurhorlty 
vipon complaint and full hearing to prescribe for tlie 
future Just and reasonable rales, regulations and prac- 
tlc^!B in lieu of those found to be unjust ami unreasou- 
sble, also confuiilng jurisdiction over express com- 
panies, pipe lines and sle-'pingear eoiuiianles and defin- 
ing trausportalinn so as to Include refrigeration, venti- 
lation, elevation and other services theretofore not 
regarded as part of transportation This act contains 
the so-called commodllles clause, providing that 
"From and after May flvsi, nineteen hundred and 
eight, it shall be unlawful for any railroad company to 
tranajiort from any State, Territory or tbe Plstrlct of 
CoIumblR, to any other State Terrltorv, or the District 
of Columbia, or to anv foreign count rv, any article or 
commodity, other than tlmbet and tlie manufactured 
products thereof, manufactured, mined, or produced by 
It. or under its authority, or in which it may have any 
Interest, direct or indirect, excejit such artlc les or com- 
modities as may be necessary and Intended for Its use 
in the conduct of its business as a common carrier.” 

It alao requires the carriers to keep open to Inapec- 




CharlM A. Prouty, Frankiin K. Lane. Edgar E. Clark. 


tlon of the oommlsBlon their hooke and uccounU la The amended act confers apon the commission Juris* records of the Investigations In two of the latest pro- 
such a form ae may be prescribed by It and specifies diction and authority over telegraph and telephone oeedlngs, In the matter of rate advances under the 

penalties for the falsification, mutilation or destruction lines, and also empowers the commission to Institute act of 1810, printed under a Senate resolution, nils ten 

of records The exen Ise of the commlssloD’s authority investigations upon Its own motion, with authority to octavo volumes. Two hundred and thirty-nine criml- 

undor this provision has resulted In unltorm standards make suitable orders therein the same as if formal ual prosecutions have been Instituted for violations of 

and has afforded a powerful check against unlawful complaint had been made by a shipper. It also en- the act, and about three-quarters of a million dollars 

practices, as well as produced a much higher degree of larges the powers of the commission with reference to in flnes have been collected from guilty shippers and 

reliability In reports of carriers the establishment of through routes and Joint rates. carriers. Reparation aggregating over two million 

The latest amendment, known as the Mann bill, was Merely to illustrate the growth of the work of the dollars has been ordered in formal contested eases and 

enacted In .Uino, 1910, and empowers the commission commission under the Invigorated law, the following over one million dollars has been allowed upon the 

to suspend the operation of tariffs providing for In- Increases are signifleant. application of carriers on stipulated facta and suitable 

creased rates, subject to invesllgallon as to their rea- There were filed with the commission from 1887 to Inquiry. 

sonablenesB and propriety The enactment of this 1906, 878 complaints, resulting In 393 reports or opln- In the performance of Its duty to prescribe the 

provision is a distinct recognition of the oft-demon- ions, printed in eleven volumes of reports. Since the forms of tariff schedules and generally to enforce the 

straied necessity for the prevention of transportation Hepburn act was passed 8,186 complaints have been provisions of the act. the commission has been under 

wrongs as the only adequate method of protecting filed, and 2,000 decisions, Including unroported and the constant necessity of Interpreting not only the 

those upon whom Injury would fall If the wrongful memorandum opinions, have been rendered, filling nine tariff schedules and specific Items thereof but various 

act should be permitted In the very nature of tbc volumes of printed reports. Many investigntions have provisions of the law itself in their application from 

case rompU'ie reparation In damages for Injuries suf- been undertaken both pursuant to resolutions of Con- day to day to specific shipments, as multitudinous 

fered is tor obvious reasons Ininosslblc gress .and on the commission’s own Initiative The rroeffseeS on pagt m.) 
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Relations of the Railroads to the Public — Co-operative, 

Not Antagonistic 

By W. C. Brown, President New York Central k Hudson River Railroad Coini)aiiy 


Ibo compenutlon even to the railroads In the run- 
nlngf Bre they have been under during this last gen- 
eration and especially during the last six or seven 
years. It may be that the attention which has been 
given to their affairs will lead to their being so well 
understood both by railroad men and the people as 
a Whole that dlscuaslon will come to rest upon mutu- 
ally understood and agreed prem- 
ises. That alone will bo a consid- 
erable gain. Disputants never get 
anywhere unless they stand upon 
common ground In all things the 
only common ground Is fact, and 
In matters of natlon-wlUe Inipnr- 
tance It Is all the more neceasary 
that dlscusalon and action be based 
upon exact fact. The people need 
facta, the railroad men need facts, 
and the railroad men need to pre- 
sent facts to the people. During 
this generation of rapid railroad 
extension and tremeudnua increase 
In traffic, problems have arisen 
which the railroads have naturally 
looked at from one side and the 
people from the othei They have 
not always been thoroughly under- 
stood either by the railroads or 
the iwople. What both sides have 
needed Is more light, When every- 
body has the tacts there will bo no 
chance for misstatement on either 
side. 

It Is the slinpio triiili that the 
railroads cannot succeed unless 
they serve the Industi'y and com- 
merce of this count) > satisfac 
torlly in the pieseni, and make 
proper provision foi satisfactory 
service In the future. It 1b like- 
wise the simple tiuth that Hie 
people of this country will not 
prosper unless they aic willltig to 
pay a fair rale for s)icb services 

The first duty of a lallioad is to 
carry passengers and property 
safely. The standard rode of rules 
developed by the Anierban Railway 
Association makes iiuposslblo a 
wreck or collision from any cutise 
immediately lonnected with the 
moving of trains as long ns iliose 
rules are observed That these 
lules are not always observed Is 
tilt fault of no one but the em- 
ployee who Is dciMlIct, In all tho 


wreck or other accident that results In damage to 
property entrusted to lU care Is a source of greater 
expense and greater annoyance to the railroad com- 
pany than to the ahipper. It !■ likewise with delays 
In the passenger service or a freight blockade. In 
all of these respects tho Interests of the railroads 
are In no wise antagoniatlc to those of tho public. 

In his daily work the railway officer can never lose 



tho besi ho can In I he way of coiiclltatlon and 
atlon Time was when the railway managen 
country wore supposed to be lonflnually 
aggresslvo In llicii doBlliigs with tin public 
ever may have been the status diiiiiiR a past 
certainly have been on the defensive diirii 
many years, and duilug the.se years have la 


lias Homellmi-s bad cause to think 
that his inastei Is faultfinding, 
ovpi bearing and iiiireasnnablc He 
Is gtruggllng In the ho|)e of a 


laws that have bisui passed to nun 
licl the railroads to adopt this and 
that appliance, to shorton (Im 
hours of labor, oi otherwise to 
favor the railway employee does 
anyone know of a single legislative 
enactment In this country which 
makes It criminal for a railway 
employee to carelessly disregard _ — 

nn order tliereby Jcoitardlzlng the ~ 

safety of lives or of propel tyf As x ¥ » ft “I 

has recently been pointed out by ^ w 

Mr. Acworth, the discipline of rail- 
way employees Is mure difficult In President of the New York Central and Hudson River Railroa 

this than In obiter countries be- 
cause here one of these men when discharged can sight of tho fact that co-operation with the public In 




President of the New York Central and Hudson River Railroad. 


easily obtain another position, while In Rngland, for 
example, it is an achievement to enter tho railway 
service and a disaster to be discharged. If there Is 


the Interest of the community at largo Is essential to 
the success of his company. To study, osubllah and 
maintain such coK>peratlon is a large measure of his 


to bo a diminution In railway accidents should not most serious work. In tho broad sense that all tho 
public opinion cooperate with the railway managers service rendsred by a railroad company Is public 


In enforcing discipline and obedience to rules? 

To the safe and prompt carriage of freight is not 
only necessary tho proper discipline of employees In 


service, proper co-operation with the public la the 
serious thread that runs throughout all of his work 
Some lines of activity may prosper In the face of 


its handling And loading, but careful packing and general adversity. Their very opportunities may bo 

marklttf on the part of the consignor. II our ship- found in adversity. The rallroada, however, can pros- 
pers Whuld always pay due attention to this they P«r only when tlfe community as a whole prospers, 

would not hgve so many damaged shipments and for business depression means the falling off of traf- 


the loea and dgmnge paynientA by the rallwaya would 
bo SMieh less. A 


[Ic His duty to develop traffic moreover forbids the 
railway officer to meet antagonism with antagonism. 


Bvery accident that results in loss of life or per- Although communities as a whole, chambers of c 


Sftiutl injury to passenger or employee not only en- 
ta^ aiqptnne which It is to the interest of n ratlro; 


merce and shippers' associations may vent bitterness 
upon hlB company, condemn his actions and Impugn 


to RTotd, but Impnlrt Ita pr««tl(e. Bvarjr bis motlvet, the rnUwgjr mMager U obliged to do 


Not only is the piospoi'llv of the 
railroad dependent upon the wel- 


retiirn which will I'liable II lo pay 
V'liges buy supplIcH mainlaln its 
jilaiit nnti equipment, anil make Im 
proyements and cMcnsmnH neces- 
saij for its fuUire This means 
that thoio must be (lii<> i etui 11 to 
iu|iltal and pmsiierl ol icliirii to 
the caiJltnl needed foi (he lequlio 
ments of the future 
Every leHiionsIble eltl/.cn has not 
only an Interest In the satisfaeiory 
opeiiitlon of Ibe railways timt are 
now 111 e'tmleme, but be bus an 
Inteii'hl 111 the extension ol rail- 
siiVK tlmjiiglioiil the icgloiis that 
Hie not at Ibis time adequately 
Biipplleil Nni withstanding the rail- 
way building of the past, there 
1 1 mam In the Viilted Stutes thou 
sands ami Ibouaaiids of sqiiaro 
miles of hind tliiit could be 
made proiiiicllve If provided with 
adequate tranuporlatloii failUtles 
for Its development The land 
area of the T'ulted Slates eom- 
pilses very nearly tliiee million 
squuie miles The legion whoso 
railways sie designated by the 
Interstate Conunerte ('oniinisslon 
as Group No a emliraees praetl- 
eally all of Neyy York, 1‘onnayl- 
vanlH and Mniyland, all of New 
.lersey and Delaware, and a smal* 
portion of West Virginia, eoniiirls- 
ing Ii)k,R711 square miles, nr only 
S .h jiei cent of the entire lountry. 
The leiisus of ItHO shows that this 
aiea contains nearly 2i',iti)(l,(tl)n or 
a trifle less than 22 pei leiit of the 
H2, 000, Otto of 001 popiilnllon Yet, 
here In I'tOH yyere 49,277 miles of 
infirotof (Mill, 01 14 4 per eenl of 
the total Ilf .142, .'151 miles of track 
III the United .States 


Group .No 10, (omposed of Wash- 
ington, Diegon, Idaho, Gallfornia, 
Nevada. Utah, Arizona, and a part 
. of New Mexico This grou|) eon- 

taliiK 759,409 square miles of land 
surface, or 2.5 6 per cent of the toial area of the 
United Stales, but it had in 1909 only 27,05:1 miles, 
or but 7 9 per cent of all railroad track In Group 
No. 2 there were 4 52 square miles of land for every 
mile of railroad operated, while In Group No. 10 
there were ,95 84 square miles. 

These Western States can doubtless sustain a den- 
sity of poiiulatlon equal to that of 11 k North AUanfic 
seacoast, but that population cannot exist without rail- 
roads. Indeed, no such population can be attained 
unless the railroads extend as the population grows 
The farmers and merchants and manufacturers and 
every other class of tho cUIxens of this country am 
Intimately concerned with the extension of (he rail- 
roads. Laud Increases in value as Us products can 
be transported to markets, and when to an increas- 
ing number of homes are brought the conveniences 
that make lUe worth living, Manufacturwa wlU 
(OMrtiMti w gars NT.) 
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Transcontinental Railroads in the United Stat^ 

The Seven (jJreat Systems Which Radiate from Chica^ to the Pacific Coast 

Ry William K. Hooper, Associate Editor, Railway A|fe Gaaette 


by the t(M-iu "trangcontlnen- 
iHlIioail” onn means a line 
the Atlantic coaat to the 
Ic, then Uiero la no trana- 
neiitul litllroad In the United 
m, the only one In America 


to mean n road ruu- 
an etiRlern terminus, 
on the north and 
Irawn from Chicago to 
H, to the Paclfif coast 
' trafBc of the United 
Iiasaenger and freight, 
iilll tip In the way It 


It Ik ( oast to the Pacific, 
lirutlKitl tiaftlc man will tell 
that there Is no advantage 
iianscontinental road (meaii- 
li toad running from the Pa- 
coast to Chicago or St 
s) to have an PtiHlein connec- 
of Its own, in fact, he would 
ahlv tell you that such a con- 
on woiihl he a disadvantage, 
I I'm as 11 would hamper a 
hargalnliig on the part of the 
"in road as between the dlf- 
il Inink lines In eastern ter- 
V The Rceompanylng map 


up would not permit showing 
I of them, and it would he mis- 
ailing to show only part of them 



The horeeahoe carve in the iwtorel coliseum of the Dcechutes River. On opposite beaks 
'ere seen the two llnee now boiac built by the Herrimea end Hill syetoMs. 

coMpewtion in a canyon 


cbarecterletlcs in comttoa. They 
all have to climb over 4b« coutl- 
nentol divide; tbey all have to 
crou long etretohea of oountry 
which furnish little, it any, local 
trafflio, and they all have to cam- 
pete on throng freight from the 
Atlantic seaboard to the Pacific 
coast with watoNKMme freight 
going from the eastern United 
States through the Straits of Ma- 
gellan to the Pacific ooa^ or with 
freight that movee by water down 
the eastern coast of the United 
States to the narrow part of Mex- 
ico and CToeaea this strip of land 
by the Tehuantepec National Rail- 
way, and then moves again by 
waiter up the west coast. When 
the Panama canal le finished they 
will have to compete with a much 
shorter all-water route. 

The first of the transcontinen- 
tal railroads across the western 
desorta were built rather more for 
military and governmentel rea- 
ttciiiH than through any hope of 
their immediately earning a suf- 
ficient amount to make the enor- 
mous investment In thslr con- 
etrucitlon profitable. Since private 
owners of capital were not In- 
clined to bo phllanithropic, the 
government had to hold out in 
duoeraonts to them to invest their 
money by giving them land grants 
and making them loans Of the 
seven roads shown on the map, 
five were extended to the Paidftc 
coast by government help and the 
other two without. The writer 
has taken the Chicago, Milwaukee 
d St. Paul, with its subsidiary, 
the Chicago, Milwaukee Puget 
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Qoondi tbe NortheTn Pacific; the 
Oreat NprtJwni: the Union Pa- 
d&o; the Denver & Rio Orande, 
With Ita Ruhsldlary. Ih^e Weatem 
Pacific; the Atchiaon, Topeka A 
flanta Fd, and the Southern Pa< 
dfio, aa the more important trana- 
oontlnentala. Of these the Denver 
it Rio Grande and the St. Paul 
!W*ro extended to Iho roast with- 
out government aid In the ac- 
oonipanylng table, in which cer- 
tain rather InteresUng character- 
iatlca of each road are shown, the 
Denver ft RIn Grande la omitted 
hecauae It la Impossible to give 
any flgurea for the newly con- 
Itructed Western J'aclflc, end It 
would bo puUe misleading to give 
the Denver ft Rio Grande’s figures 
by themselvea The Denver ft Rio 
Grande Itself only runs from 
Denver. Col , and Pueblo, on the 
east, to Ogden, Utah, and Salt 
Lake City, on the woat, with a 
great number of branches through 
Colorado. From Salt Lake City 
west the Goulds, using the Den- 
ver ft Rio Grande credit, built a 
line paralleling In many places 
the Southern Pacific from Salt 
Lake City to San Francisco It 
waa built without any govern- 
ment aid, and built with modern 
standards and with modern 
standard grades: so that Its ac- 
tual Initial coat was far higher 
than that of the other transcon- 
tinental roads The other roads, 
with the exception of the St 
Paul’s Pacific coast extension, 
were built os cheaply as possible 
at first, and slowly, as the years 
have gone on and the freight 
traffic and passenger buslucas has 
Increased, the properties have 
been Improved, rebuilt and often 
relocated, so that to all Intents 
and purposes they arc entirely 
different lines than those orig- 
inally built 

Kven with its Western Pacific, 
the Denver ft Rio Grande would 
not be a transcontinental road If 
it were not for the fart that It 
Is controlled by the Missouri Pa- 



Thls type of bridge rendered poeetble the rapid construction of pioneer railroads in the western 
country where steel wae eoetly and timber pienlifui and cheap. 

HOWE TRUSS TIMBER BRIDGE ON THE PORTLAND & TILLAMOOK 
RAILWAY, OREGON 



Two competing raiiroode being built through the desolate Deschutes River Canon. On the 
right is Harriman’s Deschutes Railroad ; on the left Hill's Oregon Trunk Line. 

THE FIGHT FOR RAILROAD TERRITORY 


clflt as well as by the Gmilds; 
and the MlHsoiiri Pacific, which la 
alao controlled by the floulds, 
runs from Di-nvcr and I’licblo 
eaaf to Kansas t’liv end SI I.onis 

The Chicago, Milwaukee ft St. 
Paul’s I’ncllh coast extension Is 
the other transcontinental thai 
was linill without goveiunient aid 
The ChltaKO, MllAUinkee & St 
Paul Hallway jiiopei i nna from 
Chl.siKo and SI Piinl to tbe Mis- 
souri River at Mohrlilgi , S D. 
with a mass of hi am h lines 
t h V o 11 r li Wisi nnsiti, Minnesota, 
Iowa anil .South iJal.ol.i, and with 
II line extending iih Ini a- Hmild 
t’llv, S T). W'hlih tiikew it into 
tlm UlH, 1 mill, I -I mu Mohildge 
west tlniiiigh tlu' Kiiiithwestein 
emnei of Nortli Dnkiil.i. tliiniigli 
the length of Monliin.i and 
thnmgh the hrendth of 'Wnshliig- 
ton, the St Paul hnilt a line to 
Taeoma and Se.ittle on Puget 
Sound 

The Chicago, Milwaukee & St 
Paul Ih geiiernllv understood to 
ho controlled bv the Itoi kcfeller 
and Standard OH Inlet chIs, the 
Missouri Pacific, Denver & Rio 
(irande and Western Pai 1th , as 
has already been mentioned, are 
eontrolled by the GniihiH, the 
tlroat Norlliern and Ihe N’orfheiii 
Pacl/li are both what .ate known 
as Hill linos, ooiUt oiled largely 
by .lames .T Hill, the I'liion Pa- 
cific and the Southern Puitfic are 
llnrrlman Hues, and the Atchi- 
son, Tojieka & Santa Ffi nnee con- 
ti oiled largeh hv the Kngllsh 
banking house of Dai lug Rroth- 
ers is now not eontrolled by any 
one interest 

The rornpetltloii between these 
sevtm roads, hotli fm fulglvt and 
passenger husineas, Is veiy keen, 
and although It mlgiil seem aiir- 
pilslng at first, the i omiietltlim 
la nearly as keen helw'een the 
Uiilnn Paeifie and liie Soiiltieiu 
Paeiflr. for Instnme, wlilih aie 
controlled bv the sainr finnnilnl 
Inleiests, ns It Is between the 

(( iiiiliWiiil mi )iiwr 4W ) 



A tnddaytnr MMrhhie which places ties and rails on the rosdhed. aftvandiig at the rate of four miles a day. The 
•Mktectol is bMught forward continuouly from the loaded train In the rear and depooitod in place. 
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The Growth of American l^omotives, apd 

From the Baby 5-Toh Engine of 1882 to the 188-Toii CSkiftt <3^ ? 

By Herbert T. Walker 


operation In the United SUtes. To-day there 
Lre over i4a,478 miles, i 
bliiKle Hue would euclrc 
times. 

This enormous growth of 
hten acTompanled by the expnnsl 
of the American locomotl 
that while there Is prac 
Blon of a line of railway, 
tloii lo the else of the 
yitliln till' ineasuri'Uienti 
and widtii of hrldges and oth 
These rigid dlinenshms 
gage, and ate siihstantlully the 
were al the heglnnlng of railroad history Tb 


for a loeomotlve from the Philadelphia, Germantown 
& Norilitown Hallroad Coinj 
(I six tnllPH was operated by h 
Ing the rngine Baldwin 
liy the plans of the "Planet” 
designed by George and Robert St 
phenson for the Liverpool & Man 
Chester Hallway In 1830, Wh 
pleted Ihe engine was ehlst 
Ironsides," and was tried 
November 23id, 1X32 This engine Is 
shown In the first figure 
partying lllnstratlon, which 
six American passenger looninotiv 
drawn to a uniform scale for the pur 
pose of eomparlson "Old Ironsld 
weighed something over 
driving wheels were 4 feet 6 Inches 
In diameter The tyllnd 
Inches diameter by 18 Inches stroke 
Its tractive effort was 
pounds. It attained a 
miles an hour with Its usual train 
hut It only ran under favorable 
dltlims, for in rainy weather the 
were drav.n by horses. 

nurltig the next seven 
/mprovemeiits were made in Amerl 
can loconioilves, and 
tiuck had tome Into tis 
sentatlve engine, built at the Rogers 
Locomotive Works, Is shown In the 
second figure of our 
must ration En- 
gines of this class 
ran on the .Tersey 
City St New Bruns- 
wick Railroad lu 
1839 The cylinders 
wore 11 Inches In 
diameter by 18 
Indies Btioke Driv- 
ing wheels 4 feet 6 
inches In dlainetcr 
Weight about 10 
toils. Tractive ef- 
fort about 2,000 


9tnm4a. etrlladen w«ii« the frghw, «aA the 

valve fear, hh^lnc the boob aiotloa. waa on 9 ul^. 

The tune tfortss which thle eoftne WM Ih wyiae 
wah fh Interesting period of raUroad hist(H|’p. l9UM- 
n«ae vas increasing taster than ths aMans lloT linnd- 
llhf It. Our railroads ^wsre liln a bojr ot th« .a'#lrw>Md 
age Who is constantly outgrowing bis clftltei IJIhey 
were lotting unmanageable. Rotigh^id^eadl' 
ode handling trains— well enough for tlM pioneer 
days— were causing bad wrccka tb«t al^ihod even 
the free and eaey American public. The writer has 
interviewed old railroad men (eome of them eeamd 
and maimed by fearful aocldenta) wboae memo^ fe 
back to the fortlM, and a recital, ef their espertehee 
ould be truly surprising. A slight sketch of the 
early railroad daya may be gives here, for as every- 
thing goes by comparison, the beet wny to fudge of 
the present is to measure it with the pest, end «e 
thus appreciate the progress made up to recent 

who travel In the luxurtousiy 
appointed trains of to-day, with an nlraoet perfect 
stop to think of the bardihipe and 
dangera endured, not only by the railroad men but by 
the traveling public, who often paid higher rates of 
fare than they do to-day, and tor 
greatly 
detailed description 

The engines had thin boiler plates, 
1th lap joints and single rivets, 
pressure gages, and 
be only way to estimate the boiler 
to raise the lever of the 
safety valve by band and judge by 
the sense of feeling, eo that, In the 
“If the 
had 100 
we 

might have 7S pounds. If- it was bard 
to raise we didn't know how much 
know how much 
blowing oB.’' 
Under these conditions. Is It any 
wonder that exploeiona 


than 100 miles, and the train bad to 




Bleep in the engine cab. 
shippers have to say 
about this kind of service, when 
freight trains to-day travel 40 miles 
hour to deliver 


Turning to the 
enger service. 
Id the 
traveler 
think of riding on a 
pro- 
tected by either tele- 
Blgnalst 
In the nhsehoe of 
ttiegraphs the su- 
perintendent WM in 
profound Ignorance 
of the poeltlcm of 
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,«o«ld»iit «r Mv, tralM w«r* 
‘kmv llMrtr i^UK«»lioutik 8om«- 

Mfi ^ tor the iblBelnir 

Wulif'^o euirartftUlidMit eent o mu eut 
. Viltf ^|«ooa«aia« vhe attended with dan- 

; 'WU h Chanee of meetlnc the belated 

at aotne sharp curve, We may thus 
ed^itofa tIfM eovdltlona with <tlMae of our own day, 
tho tlftta dispatcher knows the position of every 
trilli «tt Ills division, and, In soma cases, can even 
cmamnslcata 'vrlth the conductor of the train by 
taliMbdHils. 

LAsttr, w« will take a look at the way our prede- 
oad4|^ traveled on American railroads, by going back 
to l^U forties and Imagining ourselves boarding the 
average passenger train on, we will say, a winter’s 


On entering the car, the first thing ws see is the 
stovd. It Is of hideous design and Is placed In the 
middle of the ear. It bums wood, and tor want of 
proper attention, sometimes gets red hot. to the Insuf- 
fembie annoyance of pasaengera unfortunately seated 
near IL The seats are narrow and otherwise uncom- 
tm^tde- There Is no law against spitting, and the 
flltky condition of the floor justifies the criticism 
found in Dickens’s “American Notes” and “Martin 
Cbnviewtt.” When the 


llluetratlon. It was built at the Rogers locomotive 
Works In ISfij for the Delaware, Lackawanna t West- 
ern Railroad. It was named “Wyoming” and was the 
first passenger engine for that line. The track gage 
was 6 feet. The cylinders were IG Inches diameter 
by 20 Inches stroke. Diameter of driving wheels, 5 
feet 6 Inches. Weight, 28 tons. Tractive effort, about 
7,600 pounds. This engine had tho Stephenson link 
motion and was beautifully flnlsbod, the dome and 
safety valve casings, boiler bands, and wheel guards 
being lagged with polished brass, which gave the 
engine a handsome appearance. To-day, our engines 
are far less pleasing to the eye. 

The next twenty years saw gi-eat changes in our 
railroads. The volume of business was Increasing by 
leaps and bounds and the public were demanding 
faster trains. Here was. and is. the greatest source 
of anxiety to our motive power superintendents. The 
demand for higher speeds is always accompanied by a 
reuulsltlon tor heavier trains, for high speeds coal 
money and It does not pay to run light fast 
trains. Tho locomotive engineer of forty years ago 
was ready to design powerful engines, but ho was con- 
fronted by the difficulty of light rails If he responded 
to the reQUlrements of the transportation department 
he got into trouble with the maintenance of way de- 


engines. In the year 1!)02 a still heavier passenger 
engine was introduced having a pair of trailing wheels 
behind the drivers A sldo elevation of this engine is 
shown In the firth figure of our illustration and Its 
length of 18 Vi feet, when compared with the previous 
engine, Is strikingly appaient This engine was built 
for the Chesapeake & Ohio Kiillroad by the American 
liocottjotlvo Company at theh Schenectady works. 
The cylinders are 22 inches diameter by 28 Inches 
stroke. Driving wheels, (1 feet in diameter Steam 
pressure, 200 pounds. Total licuting surface. ll.h.lS 28 
square feet Tractive effort, S2,00o pounds Weight, 
96 tons 

Duiing recent years the weight of iiassonger trains 
has so greatly Increased as to neefssilale a radical 
deparliiTo In lociimotive design In isr.C. a passen- 
ger coach weighed aboiil 26 tons In 1872 6 the 

weight had ciept up to 28 or lU) tons To-dsy a i«r- 
lor car weighs about 60 tons, and oiir passenger 
trains frequently weigh 400 tons lielilnd the lender 
As the loading gage limll was noiclied years ago, the 
only way In which the dimensions of n locomotive 
can be expanded la in the dlrei-flon of Its length. 
This was first done about the yeai 1888 bv M Ana- 
tole Mallet, a French engineer who Intiodiieed his 
"aptlculated” locomotive, but Hie latesl development 
of this class of engine for 


kouT ot departure baa 
lone paeaed we inquire 
tbe egliM «f delay and are 
plaiMiitty Informed that 
tbe ooftduotor and engi- 
neer wo •‘bracing up” In 
tbe lunch room. At last 
a etart ie made, and when 
under way we find that 
we gre going about fifteen 
mllea an hour. Certainly 
not twenty. The track le 
not ballaated. The ralla 



Sectional view of boiler, aupwheetere end feed-water 
heater ae applied to “SanU Fe** Mallet locomotive. 


passenger service is shown 
In the last flgiire of tho 
illiistrullon Tills engine 
was bum In 1910 by 
the llaldwln I.g)comotlvo 
Works for the Atchison. 
Topeka & Santa Kf' Rail- 
way. The length of this 
mammoih locomotive |b 69 
feet (', inches The boiler 
with its suiierheater and 
fpcd-waler heater Is con- 
nected rigidly to the frame 



IWlawdMnerl^ W^rnThHlMr taaliM eia!r^L. P. an 38 iaelM* dla.| Iba eommea atisha U 32 ioobM. Tba max. ^awb« 

anaemti-ra baa baelad 1 A 1 1 taw at 13 mllaa ear boar orar a 1 .8 ear arada. Oa Iba Ural it ao«M haul a traJiMo bias that Iba alda track* could aol Ukc ll ia At a 
Mbaatad ta Iba aiaal aiaaaar, H woaM davaloii abaut 3,000 hor*a-eawar, which at Usbar aeacd*. wauld ba *1111 araatar, Tha fira-box ha* 204 *quiu-* fool of boatinar *urfac 
acaarafoal. Tho aa*o* wat eo*o tbro aab Iba ta bo* of a tuporbootor of 3,313.4 «aaaro toot oaifaco pad tboa tbreuab a food-wxtor hootor of 2,889 8 Miuaro foot. Tho i 

SANTA FE MALLET FREIGHT LOCOMOTIVE, THE LARGEST IN EXISTENCE 


dor 117 toa*.makinK tbo total 
pull i* 11 1 ,000 pound*, and 
*d of 10 mile* per hour. 


are either of wtrap Iron, or if of the etanderd pat- 
tarn, they are without flah plates, and tho car 
Inrehea and bumpa in a way that would be Intol- 
erable to the modern paeeonger. Anon, eomee the 
conductor, awinging hi8 lantern and collecting fares, 
as many or ae few of which he will turn in to the 
company, ae he pleases. In common with tbe brake- 
men, be weare no uniform. He Is brusque. If not half 
way Insolent to male paieengars, but extremely polite 
to women. Some of these conduetore hire negro lade 
tq carry their lanterna. It le whiepered that a few 
of them are richer than the preeideat of the railroad. 
Ilhimlnatlon la by mleorable oil lamps and reading la 
out 0 l the queatlom We may beguile tbe tedium of 
the Ifimnwy by looking out of window and watching 
the otoHnueiie bright aparks drifting over 

the dfuft Inadeeape. The Jooemottve bums wood and 
throw!|i maek fire. Dtekess eaHad this appearance 
“^enjr’tBWw.** 

Bu^ f « are aoi aorry trheia the. prolonged aonnd of 
the esitoe aditoUe fflvea the elgmA fbr^“devrh brakee” 
and hra^wamn hurrisn ont to aftenili to ifis dntiee. 
The ik/tk, fUtteg to h gtadual and Vmrdrawnont etop. 
Hand are Ahd we prdhably owrun 

the * "dWOt" tfltk aether 

tN. gun > lniiky ,» we 
po^ water to the 
I'friitAiii hraiMtMm.i 

' *n, tbe 

tfeiriMpM ^th ilat'tnore pattenoe 
tMpSiW'fliA oosapheatively eUfflit inoohewiienoes 
flOBWiatntk effire not mhigl. 

' ->> IwinM of h -good. pair*"gtr lecemettve Is 

Hliftlii p$i»* •» ^ aeewngawtog 


partment, for his engines would batter out the track 
Some of tbe rails of seventy years ago were only 33 
pounds to the yard and the heaviest was but 64 
pounds. As late as tbe year 1851 rails In the eastern 
part of the United States weighed lie pounds to the 
yard, laid on hemlock ties. No fish plates, hut a caat- 
iron chair at each Joint with an extra-heavy tie be- 
neath It. In 1867 rails of 7.1 pounds were in use, hut 
they wore considered heavy. 

In 1887 and subseauently, rails weighed from 75 to 
80 pounds per yard. Today rails of 100 pounds per 
yard are in general use. 

As regards speeda, we find that In 1849 the average 
speed of passenger trains was 23 miles per hour As 
Inle as 1864 the average speed of express trains was 
.32 miles per hour on a few of the most Important 
lines. In 1889, 40 miles an hour was tbe average ex- 
press speed. To-day speedt range from 60 to 60, but 
spurts of 80 and even #0 miles sn hour are occasion- 
ally made. 

A good examiple of a passenger engine tor fast 
heavy trains of 1871 wiU be found in tbe fourth figure 
of our Illustration. This was No. 673, built for the 
Pennsylvania Railroad at the Altoona sbops. This 
engine burned bituminous oosl and its chief dimen- 
sions wsre; Cylinders. 17 inches diameter by 24 
laches stroke: dtameter of driving wheels, 6 feet 2 
Inches; weight, about 37 tons: total beating surface. 
1,066.98 square feet; boiler pressure, 125 pounds; 
tractive eflori, ahftut 1,100 pounds. This style of 
engine wSs the Standard locomotive for many years. 

About twenty-nine yeuu ago slx-wheele-coupled en- 
flnea for heavy paeaenter service came Into the field 
and some of the hlfhest speeds were attained by theee 


in whwti are carried a pair of trailing wheels, the slx- 
coupled drivers and the Ulgh-preaaure eylindcra The 
low-pressure cylinders, rniiiM'oupleil drlveiN, and lead- 
ing truck are carried In the separau frame, to provide 
for lateral movement aa the loeoinollve enters a curve 
A full deseriptlon of this engine appealed In the 
SeiKNTirie Amkhican of January 29th, DHO, but the 
leading dimensions ma.v be repealed here Iliameter 
of high-pressure eyllnders, 24 Inchts by 28 Inebos 
stroke; dtameter of low-proasure cylinders, ;18 ini hes 
by 28 Inches stroke, driving wheels, 6 feet I inch 
diameter, heating surface. 4,756 sgugre feet, super- 
heating and reheating surface. 1,1'21 square feet; 
steam presBuro, 2(i() pounds, weight of engine. 188 
tons, tractive effort, 68,000 pounds, sufficient to lift as 
a dead weight a passongor engine of thirty-five years 
ago. This engine is equal to the power of two 
ordinary locomotives, and hauls trains over the 
heaviest mountain division of the line 

In conclusion tho writer takes pleasure in thanking 
the Baldwin Locomotive Works, the Anietlean Iaico- 
motlve Company, and Mr. C H. Carnthera of Yeadon, 
Pa., for tbe use of data embodied In the foregoing 
article. 

A Moving Land. — One of the broad slopes of Mont 
Qrlngues, Prance, is reported to have become de- 
tached from its foundations, and to have moved over 
a distance of nearly a quarter of a mile, carrying with 
It the soil, meadows and woods, and covering up In 
Its passage roads and bridges that stood In the way. 
A chestnut grove has traveled 500 feet without suffer- 
ing any apparent damage, but many small lakes bavn 
been formed by the damming of the waters. 


The Transcontinental Railroads ^ 


How the Government and the Railroads are Co-operating in Bttilding Op the Grteait 


By J. W. Whitman 


Wlthltt tM Uoultii of tlie PMowit ft 1# iupos- 
plble to outer anr Krttaer Into detiilo) bttt> nentloa 


T he three tranoeo&tinental ratlroada of Canada 
are dlBtlngulahed from those of the United States 
by thu tact that they extend, or will do upon their 
completion, entirely across the country from the At- 
lantic to the Paciflo, with terminal ports on each 
ocean Of the three whose main lines are shown upon 
the railroad map published on page 688, the Canadian 
Pacific Is completed, and the Canadian Northern and 
Grand Trunk Pacific are under construction and both 
slated tor completion In the year 1914 
Canadian Pacific Railway. 

The charter granted by the Canadian government 
to the Canadian Pacific Railroad, February 18th, 1881, 
proscribed that the road should be carried through to 
the coast In ten years’ time. From the government, 
by way of encouragement, the company received 125,- 
OOO.onu In cash, 26,000,000 acres of land fit tor settle- 
ment, and 712 miles of railroad In which were In- 
cluded two of the most difficult sectlnns. At that 
time the great northwestern section of Canada had 
been favored with little or no settlement. Transporta- 
tion facilities to aid In construction work were npt 
tivallable, and the building of the line to the coast 
called for pioneer engineering of the most strenuous 
character In spite of these dlfflculllea, however, the 
road was finished la five years’ time— a feat which 
will ever redound greatly to the managerial and en- 
gineering ability of the Canadians. 

The opening of the new road was followed first by 
a gradual, and in later years by a phenomenally active 
settlement of the country, which was promoted by the 
Joint activity of the railroad and the government 
The fertile wheat lands of the prairies were thrown 
open to settlement upon liberal terms, while In later 
years the certainty of remunerative crops was assured 
by the construction of some of the largest Irrigation 
works In the world. 

The story of the growth of the Canadian Pacific 
Railroad to its present commanding position has been 
due to the broad view which the company has taken 
of Its opportunities, and to the realisation of the fact 
that Its system of lines, stretching from ocean to 
ocean. In addition to performing Its great work of 
opening up new country and developing Industries and 
promoting commerce, could also be made 1o form the 
central link In a continuous system of transportation 
reaching from the Occident to the Orient In due 
course lines of steamers were placed upon both 
oceans, and the activities of the company on land, 
lake and sea have grown to an extent which can be 
Judged from the following facts' To-day the company 
own and control soma 16,000 miles of railway, 11,600 
miles of which form the Canadian Pacific Railway 
proper. It employs 76,000 people, all on the pension 
system, among whom are distributed every memth 
some 63,800,000 In salaries and wages. The company 
owns Its own sleeping, dining and parlor cars. Its own 
telegraph system, and its own express company, and 
the total value of Its railway and equipment la 1317,- 


000,000. Including Its service on ocean. tekM find 
river, it possesaea a fleet of sixty-seven steamiblps, 
sixteen in cammlasion and four building on' tbe At- 
lantic, four In commlesion on the Pacific, twenty In the 
British Columbia coast service, and the balance on the 
Great Lakes and inland waters, Also it owns • chain 
of sixteen hotels, built originally to provide tor the 
efficiency of the system, and now all are on a paying 
basis. 



Cluumcteriatie rock fldl ocroas m areek. 


The story of the settlement of the country can be 
largely told in terms of Its land operation, which 
forms a most interesting record. Of the original 
grant of 26,000,000 acres the company still has In 
western Canada 8,000,000, and in British Columbia 
4,600,000 acres, now valued at $180,000,000, The early 
sales In 1883 of the roost desirable agricultural land 
In Manitoba were made at an average price of $2.85 
per acre In 1610, so greatly had values appreciated 
under the improvements due to larger railway facili- 
ties and constant settlement, that one mllllcm acres 
were sold at an average price of $14.80 per acre. To- 
day. In the Bow River Valley, one of the biggest 
schemes of irrigation outside of India and Egypt Is 
being carried out, involving three million acres 
of land. The first operatlcm covered 400,000 acres, 
and required 1,580 miles of ditches and canals, and 
all of this section has been sold. Work Is now being 
done on an additional 500,000 acres, to be followed 
by extensions to an additional 200,000 acres. 


should he thade of the celebrated Attgug ghopa, vrhlch 
WS capable of turning out a eompMA ttfiln every 
day for the servlee of the roofd. whloh. «• w« have 
Mti, owns Its orwil sleeping, dinini and parlor cars. 
Bc^j^at has been the ImtnlgratloB Into the KOrtpyrest, 
particularly of energetic and thriving farmers from 
the United Btatee, that the company at the present 
time Is building betwen 600 and 700 miles of new rail- 
way each year In the endeavor to keep up with the 
development of the northwestern country. 

The Canadian Northim RaOwsy* 

It was less than fifteen years ago, Itt DeoemtMr of 
1806, that the first train to earn revenue for the 
Lake Manitoba and Canal Railway Company— the 
nucleus from which has sprung the present Canadian 
Northern Railway system — left Oladetone, Bfanitoba 
on its ohe hundred mile trip to Dauphin, The gross 
revenue from the hundred mllea operated, the first year 
was $60,000: thirteen men and a boy constituted the 
staff, and the payroll was $660 per month. Within 
lees than fifteen years the gross revenue of the Can- 
adian Northern and Its allied railways has grown to 
over $18,000,000, Its staff has Increased to 48,400. 
and to-day the railways of the Canadian Northern sys- 
tem are running In six provincee with a mileage 
which has grown at the rate of a mile a day for four- 
teen years. Farmers of the prairie provinces have 
over 3,600 miles of road at their service, and a glance 
at our railroad map on page 688 of the present Issue 
will show that It needs only the completion of con- 
necting -links which are being built between Lake 
Buperlor and the Ottawa Valley and between Edmon- 
ton and the Pacific Coast to make of this system « 
transcontinental railway, with a widely-diverging and 
comprehensive system of branch roads. 

The expansion of the Canadian Northern In the 
wheat-growing bolt Is being carried out upon a plan 
which will result in the possession of five principal 
lines running east and west with certain noi^hwest- 
erly devMopments -which will make the syalipm u ser- 
viceable to the Hudson Bay bread route to Europe as 
it Is to the present route by way of Lake Buperlor and 
the St. Lawrence. One thousand miles from Lake 
Buperlor the company is opening up vast areas of 
wheat land, as fertile and more extenelve than those 
which have assured to Manitoba and south Baskay- 
chewan their great reputation as wheat-producing diih 
trlcts. Southwest of Saskatchewan the line Is being 
built across the fertile Saskatchewan plain. From the 
first seventy-six miles of line In this district there wm 
hauled In 1909 2,000,000 bushels of wheat to Port 
Arthur, and In addition to the wheat business there 
are vast timber tracts to the east and northwest of 
Prince Albert, which the new road has brought Into 
touch with the commercial world. 

The expansion of the Canadian Northern from Al- 
berta to the Pacific Coast was assisted by the guar- 
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' M'-it4^n«Uii^ CtMun of 
«F^ 9 «a ti»t It bat 
Man iiMOeod from with- 
th« prairie proYlnoea, 
«a4 the earning power 
arhMiti H bad diei^ayed 
M«tl#t«d greatly to Mcur- 
tolt gotemment aupport« 
vbidb WM (omMlly aa- 
aurad by an act paued In 
IPtd, and wa« speedily 
toUewed hy tbe eom- 
mencement of construe- 


mouth of tbe Fraser River 
at New Westminster. Tbe 
main line from lOdmonton 
is adranclng to meet tbe 
Rrlllsb Columbia section 
by way of Lao Ste. Anne 
and tbe BIcLeod River. 
Hence, as provided in the 
etstuto. British Columbia 
will receive its first 
competitive communica- 
tion with the prairie 
provinces during the year 
mil. The main line will 
ascend tbe Fraser River 
Canyon and wHl surmount 
the summit on its way 
to Rdmonton by way of 
the Tellowhead Pass, 
which Is claimed to be the 
easiest summit of any 
pass through the Rocky 
Mountalne. The road will 
afford connection between 
Puget Bound and Duluth 
within a mileage almost 
tbe same as that of the 
Northern Pacific, the pio- 
neer railway aeroee tbe 
northwest States; but It 
will have tbe advantage 
that Its trains have to he 
hauled over only one siun- 
mlt, and that of tbe low 
elevation of 8,700 feet. 

During 1910 the new 
terminal paseenger sta- 
tion was .eompleted at 
Wlunepeg, for the Joint 
occupation of tbe Can- 
adian Northern, the Na- 
tional Transcontinental 
and the Grand Trunk 
Pacldc Railway. 

Contemporaneously with 
this development in the 
western provinces the 
company is actively prose- 
cuting the work of Joining 
up certain separately-op- 
erated lines In the eastern 
provinoes; and when this 
has been completed the 
system will have a 
complete transcontinental 
road from Quebec to the 
faotflo Coaat. The chief 
Of these dgstern roads Is 
ihe Ganadjlan Northern 
Ontario Railway to con- 
nection with whiflta tbe 
bompeny ic buMding a new 
line httwepn dBeronito and 
Ott^wm wbleb Is about 
oompletsd* It Is atao ‘ 
foigtd OB the (Mmstmottop.. 
^ a ^ ^ wegt o|> fmnoh 


hOotiA odtib MMitrsai and 
'fa«obim,(hy )d rniottw 4 tfc* 
OidibIlaB' ' Nertbdrii : ' OB- 
' id. fMoh ,l>y- 




Cloedy massed and mutually protected from etorms, the magnificent timber of the North- 
west grows straight as an arrow and free from knots to heights of 2(0 to SSO feet. 



MoriottUktMBr4lutor.&dl, t t y p i cal lal w and atoms, 
taia rlmr M tka Kho vt «fc« CmsadlBa PasMe Hallway. 
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between Cast and West 
mainly goes by tbe great 
lakes. By Its control of 
a fleet of lake steamers, 
the Canadian Northern is, 
therefore, able to handle 
freight from tide-water to 
Edmonton for about eight 
months In the year It Is 
necessary to supplement 
this by an all-rail route, 
for which purpose the gap 
between Cowganda Junc- 
tion and Port Arthur, 
roughly 450 miles, must 
be filled, and eventually 
a short line to obviate 
the necessity of haul- 
ing freight from Montreal 
to the West by way of 
Toronto This will be ac- 
complished by connecting 
Ottawa with the Toronto- 
Sudbury line at or near 
Key Junction, so as to 
give rapid conneotlnn with 
Key Harbor. For the 
C!owganda-Port Arthur 
gap. the Ontario govern- 
ment has proforred a land 
grant of 4,000 acres per 
mile, and it is anticipated 
that the completion of this 
lino will synchronize with 
the completion of the line 
through British Columbia, 
which is guaranteed for 
1914. 

The year 1910 is not- 
able not only for the ad- 
vent of tbe Canadian 
Northern at the Pacifle 
Coast, but for Its appear- 
ance among Atlantic pas- 
senger fleets In May the 
Royal Line of tbe Can- 
adian Northern system be- 
gan a fortnightly service 
between Bristol and Mon- 
treal, with the “Royal Ed- 
ward" and “Royal George," 
tbe two fastest as well 
as the most splendidly 
equipped steamers In the 
Canadian trade, which 
gave Bristol Its first up-to- 
date passenger service 
with Canada. 

The Grand Trunk Pacific 
Railway. 

The third and latest of 
tbe Canadian Transcon- 
tinental railways, the 
Grand Trunk PacIfle, has 
the unique distinction of 
being the only road ever 
planned and built as a 
definite transcontinental 
line, reaching from the 
Atlantic to the Pacifle. 
Also It is the greatest 
length of railroad that 
has ever been conceived 
and put under construc- 
tion In one complete 
scheme, since it is 3,556 
miles from terminus to 
terminus. It is the first 
lino to be thrown across 
the North American con- 
tinent from ocean to 
ocean under one manage- 
ment, thereby being a 
transcontinental railway 
in the fullest sense of the 
word: It crosses the 

mountains at a lower 
mazlmum altitude than 
any competing line; it 
has been built at a more 
northerly latitude than 
was conceived possible a 
quarter of a century ago, 
the route laying for the 
greater part of Its length 
between the 49th and 54th 
parallels, and it has easier 
grades and curves than any 
line on the continent. 

(PeaHaewl oa 9ao» SM.) 
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A DOZKN ypars bro thp prolv 
Ipiu of liuiidllug tho ovpr-in- 
PKitsiiig nmltltudp wlilcli flowed 
lato ami oni of the tormina! sta 
tioiiB of our leading railroads was 
CHiiBlng giPHt anxiety to the en- 
gineering and oiierating depart- 
ments wlioHp duly 11 la to look 
fill iilieiid and provide for future 
developnienta J’artif ularly was 
this tiiip of the Orand Central 
Station, New York, which forms 
the onBtein termlnuB of the vast 
svRtem of railroads which Is 
owned and oiiernted by thp New 
York Central and Hudson River 
Rallroail Company The old ata 
lion, built In tho seventies, with 
an annual lapaclty for handling 
twenty-one million pasBengers, 
was (onsidered to lie far in ad- 
vanee of Its time, and sufficient 
to lake care of a century's 
growth In the business of the 
company Thirty years after Its 
date of opening, however, the 
company realised that traffic was 
advancing so rapidly that within 
a few years' time the Grand 
Central Station, In spile of Its 
dimensions, would soon he 
swamped by the swlftly-rlsIng 
tide of travel. 

The company, however, was 
confroDtPd hy two serious 11m 
nations, each of whlih presented 
an effoctlvp barrier against any 
great extension of the terminal 
facintlps On the one hand, the 
Btatinn, being located In the 
heart of tho city, was aur- 
rounded by property whoso value 
was so high that any adequate Kasterlj' fieode of the swir terinliuU baildiiw, showiaff Lexiagtaa AreaH* 

purchase of real estate for the «a It will appear when the whole eUtioo yard arw haa bean boltt over. 



pttr]^ Of ottMiliaf 'Hto am 
of the ftpitlpB at lrr») wo* 
out of the queotloa; wid on thei 
other hand, the lhki|if of ttdlBe to 
and front the enlnrlte^ 
would he throttM bir tho lim- 
ited oopaoHr ot the fotlMtBck 
mnnel under Pork Avenue. 

Blectrloity. whldh hM ioloed 
•0 many a problem hi moAem 
entlneerlqp. proyod th be Urn 
perfect eolutlott of ibte riddle. 
The eleetrle motor, ellent nnd 
emokelesa. enabled the ratlnad 
man to get rid «t mm polMa- 
oua gaoei and the roar «( tho 
looamffltive eubaiut No longer 
waa It ne ws ea r y, for purpoM* of 
ventilation, to bnlld the new 
station at street level and open 
to tbe atmoepberoi Trains ootQd 
be sent throngb the Ftrk Ave- 
nue tunnel without vitiating Ite 
atmosphetw, Obd the greet ter- 
minal atotlon ooirid he eunk be< 
low ground, the atreet level re- 
stored above it, and the wbole 
area of the atatlon yard covered 
with the reeldentlal and eom- 
merctol buildings of a modem 
city. 

And eo the New York Oentrol 
Company, acting upon the op- 
portunity preeeatad by the de- 
velopment of eleotrioel treetion, 
mode large porohoeea of renl 
estate, contlguoua to tbe old oto- 
tton yard, and prooaeded to pre- 
pare for the new terminal by 
making a vast excavation 46 
feet in depth and 4S.2 acres la 
extent on the site ot the old 
station yard. Bren the 4S.a 
acres did not provide suOoltnt 






staranFicAifEBiciN «» 


M.l i6ll«* ot iennbuil trtok- Fifty'VeTuith Street down to Forty-fifth Street, on olty which, In the dignity and harmony of Ite archl- 

htol^on tlf** planned to cover the south tide of which will be the north facade of lecture, will be unequaled In any part of tho greater 

irtth f totol area of «.8 acres, the new station atructure. From this point the traffic city. It la interesting to record that the rentals 

' tiWflij'lOtllir to devoted to suburban traffic, the will pass around the station on s broad elevated from these buildings will be suffleirnt to cover the 
, il|*||(S».to Tbe plan driveway to Forty-second Street, which it wlH cross Interest on the vast expenditure Involved In the 

fev tito rsmovsl of the old station, with its on a bridge of handsome design, continuing at grade construction of th<> new station. 

;,#tosl Slato foof, and the suliatltutloD of a new till it Joins the present high level of Park Avenue at Tho new teiminal will have four levels, where the 
!^rn^ whlbh should not old had but one at street 

''iMf bs stole to aooommo- level At the erade of 

jSsto, If need be, some SO.- 
im fitopl*. bat should ^ 

' 1 ^ 01 ^ offioo room tor 
tbs thousands of em- 
ftojrfes naoessary to carry 
oh the engineering, adfflte' 

Iftrattve, and clerical 
WOjrk of the company. 

mts construction of the 
station was enormously 
couplloated by the fact 
that it was necessary to 
keep the whole machinery 
of the terminal In contlnu- 
Ofis operation during the 
bnlldlng of the new work; * 
and It is safe to say that 
tbe most creditable fact 
oOnnected with ' this stu- 
pendouB work is that It 
has been carried through 
ffimuitaneously with tbe 
operation of the trains, 
which, except tor some In- 
erltahle oontuslon when 
electrical service was first 
Instituted, has continued 
without aertous Interrup- 

“Thfjtan'rtcJMiruction To the left are the new office bailding i^the excavation f^ the tracka To »he 1. the wdwl' Tmportant olemeni 

was to commence excava- ^ *"*» “** * "*“* ““ '*‘*** m the pi„,. has boon the 

tton at the eaeterty, or NEW STATION EXCAVATION LOOKING SOUTH total ollmlnatlon of sulr- 

Lexington Avenue side, 'ways and the eubstltu- 

and as fast as the work was carried down to grade, to Fortieth Street. Thle broad, rectangular driveway, tlon tberefor of inclined paagHnger walks, or, as they 

erect upon It the steel work for the two new levele, eUndlng at a considerable elevaUon above Forty- arc technically known, “ramps," which will be con- 

lay the tracks upon It, and transfer the trains gradu- second Street, VanderblK Avenue and Depow Place. siruclwl on a grade of eight feet rl»e to every hundred 

.a B I I I n. a* »< * Itfoad, elevated base, from feet of length With a view to avoiding congestion, 

Comparative BUt^enl— Principal imeeenger Btatons ^hlch the huge atatlon building will rise with a fine no leas than twelve separate entrances to tho station 

In the united ntates and Europe. monumental effect. are provided. The passeneer nurcIiAHeK his tli-ket In 



old had but one at street 
level At the grade of 
Forty-second Street will 
be the galleiy, below that 

will be the great con- 
course on the level of the 
forty-two tracks that will 
handle the through ex- 
press trains On tho 
third level will be tho 
twenty-flve trucks for tho 


for handling the Inbound 
and outbound baggage 
An Important problem 
In buililing the terminal 


t broad, elevated base, from feet of length 


inbound from the out- 
bound traffic, BO that pas- 
sengers and their baggage 
may flow In an unbroken 
stream from street to 
train or fron) train to 
street To secure this un- 
obstructed flow has been 
the governing motive In 
<»!•< I. designing this station, 

I I *** important element 

high level. 

total olltnlnstlon of stair- 
ways and the substitu- 
tion therefor of inclined passenger walks, or, as they 
arc technically known, “ramps.” which will be con- 
Biructed on a grade of eight feet rise to every hundred 


Which the huge atatlon building will rise with a fine 
monumental effect. 


no leas than twelve separate entrances to tho station 
are provided. The passenger purchases his ticket la 


s: 

LaM^Watrtlobfltaiioa'---.. • 

ggdgn Mtlon ^T.O 

l^iSoiviKmHmttonV' u'u 


By referring to our front page engraving It will tbe express concourse, and passing to tliu next 

be Seen that, for the present, the atatlon yard tracks counter, turns over his ticket and baggage checks to 

will be exposed to view in the area north of the sta- the transfer company, who send them by pneuinatl* 

tion; but ultimately these areas will bo covered by tube to the baggage room, where the trunks are 

buildings designed to present a monumental effect, checked, and the trunk checks sent back Passing 

In which will be Included museums, hotels, business through the gates on the side of the concourse op- 

blocks, and theaters These buildings will cither be poslte the ticket offices, the passenger walks down an 

erected by the railroad company and leased, or they easy Incline to the express passenger platforms, whU-h 

win be put up by private enterprise. In tho latter are at the same level as the floor of the cars, and 


case the railroad company will reserve the right to 
exercise a strict supenrlslon over tbe architectural 


boards his train. 

The handling of baggage Into and o 


ally from tbe old to the i 


features of the buildings, which probably will b« is entirely separated from the passengers, the Incom- 
classlcal or seml-classical in treatment Ultimately, Ing baggage bmng unloaded l>eyond where the pas- 


(MSfu followed with great auccess; and a few months 
ago tbe last of the express trains, after It had cleared 
the Park Avenue tunnel 
entrance, swung over on to 
the upper deck of the new I 

Steel structure, and the | 

demolition of the old' sta- 
tton bulldtoK was begun, i 

lOUowed by tho btaallng ' 

out of the last section of 
the rock excavation. In j 

« few weeks’ time the ex- 
cavation will be com- 
■ pteted -and the laat car 
toad of the three million 
oublc yards of rock will 
have been hauled, through 
the Park Avehue tunnel 
" hhil dumpto^on the river 
•Ido <a the New- York 
l^tral RalliPoad ttookA 
hfbete they aktrt the Kud- 
am ftlver far to the hnrth 
the city. ’ 'ft ‘ ' i 

' *Aitoh{t««turaUy sad «a- 
titettoafty. Nshr TFprtt olty , i 
wMl he gptotly udvai^tofed 

tine hWatruotton 4t:-the 

B Aton. la the fMt 

Kll ihe crtwstoim i 

from FhrtyNUth 

e^itirled- *t i^s- ' 

BStotitottot ’ Wowtl 


r levele. This plan has the whole space will be covered In, and i 


ot the old and unsightly yard, with Us smoke and 
dirt and noise, there will rise a new section of the 



MMtor to nwivaimitlMMe ywlihf rack hi ataUnr tbe trachs to the new level, 45 feet 
balowtheetfaffia. iMlteffiilhttotheilMlwiwktoreaeryliwtlietwolerols 
af hiitlii fee e atp sae s and local trains. 

irmr w mobVAnw loouno nosth 


sengers leave the train, ami the outgoing baggage 
being brought up to the baggage cars, at the front of 
the trains, from the subways already referred to 
Following out the princi- 
ple of segregation of 
I- 1 a g 8 0 s Ilf passengers, 
there will be two large 
waiting rooms adjoining 
the Forty-serond Street en- 
trances. one for through 
long-distam-e passengers, 
and another Immediately 
below 11 for suburban ser- 
vice, each being on the 
level of the tracks which 
It serves Rverylhing. 
ticket offices, entrances 
and exits for the express 


separate, each having Its 
own concourse, Its own in- 
formation liureau, baggage 
checking places. imrccl 
room, and other facilities 
for travel The coneourse 
for Inbound trains can 
comfortably hold S.nOO 
people, that for outhouud 
trains, 15,000, Tho wait- 
ing rooms will accommo- 
date about 5,000 more, and 
altogether this great sta- 
tion can taka care ot 
nearly 80,000 people with- 
out subjecting them to un- 
comfortable crowding. It 

(Oo«tliiN«d on taut SOS.) 






A Substitute for the Rate Increase 


Economics of Scientific Management as Applied 
By Charles B. Brewer 



N ow that the railroad! cannot Increase their rev- 
oniie by raising rates, It behooves them to look in 
otlh'i directions. 

Mucii has Is'cn said and written about the high cost 
of living. UcHiiIts may bo looked (or when more at- 
tcntkin liuH been paid to what somebody baa aptly ex- 
pressed as the ‘'cost of high living." 

The liiigic call was sounded when Mr. Brandiee, the 
Boston lawyer, gave such wide publicity through the 
railway rate hearings to the movomont of conserva- 
tion of human effort practiced (or some years by a 
few advanced englneera and manufacturers 
This movement, known as sclentlflo management, 
has 08 ItB foundation stone a inouaurcment of output. 
No great advance Is probable In any line unless it be 
known beforehand exactly what has been done in this 
line— In onlei lo know what It is we aro striving to 


cost figures from this manager’s shops. As should 
have been expected, the reply did not give the In- 
formation. In conclusion, the refusal recited how 
Impossible compliance was — that such figures were 
nener given to one outside the company, etc, 

This eecrecy as to oast accounts prevails In every 
branch of the Industrial world. It Is considered al- 
most a brea<'h of etiquette to mention the subject to 
one wlw may In any manner be considered a rival 
The manufacturer, otherwise liberal In giving out In- 
formation as to methods, thus locks from others and 
has others lock from him the door through which 
might pass illuminative Information— «uch, perhaps, 
as might mean an immense Increase In output for 
both. 

It Is true that, unless ofieratlug conditions are 
understood, the uso of such Information is Often more 


to the Eailroads 


In Igtiorance of the widely dlvgrfetit r««d)b Md« 
apparent In the UMes. U also seems worth irttile be- 
cause of some wonderful results In loWerlhgt USOts 
known to the writer by exaotly gtwllar 
of whkh were sooompllehed thlfough oorreil|iioa4^ 
only by the intelligent work of an oooupMt of the 
much ridiculed "swivel chair.” 

The tables show conditions that are nothing gbwt 
of aatounding. They provide a plonttful mmiJ of 
pacemakers. A glance at the table marked “twii- 
mary of coeta of repairs per mile" will Show thAt so 
road need bo slighted. For since no one rpaA ^wois 
in more than cue operation, every one can geloet at 
least two others for Its pattern. 

Tha Vailivad’a OfaJaetioM to tho BMoiey •'Deeton/* 

Before discussing the table further. It it pdrtineat 



MAGNITUDE OF LEADING RAILROAD LINES OF THE WORLD REPRESENTED BY SIZE OF LOCOMOTIVES 


Improve on. Thus, as the trotting record has been 
lowered materially by using selected pacemakers. It 
will be possible to accompllsb results In matters In- 
dustrial when we have sufllrlent knowledge to select 
the pa(ciriakerH for each particular branch. 

Nothing stands In the way of selecting Industrial 
pacemukets ae does the cloak of B«‘crecy thrown 
around tho accounting departments. In this connec- 
tion I often recall a remark made to me a good many 
years ago by a companion In the engineering office of 
one of tho large steel plants He was a Norwegian, 
only a few months In this country, and had come to 
our office from the engineering department of one of 
the great trunk lines, A habit of prying around rival 
shops poseessed him. "A Yankee" said he "will toll 
anything and everything about his buelness so long 
a« he can make It appear he knows more of tho sub- 
ject than you." This remark would, in all prob- 
ability, have been modified bad my friend’s experl- 
enoto Included qulszlng of tho “Yankees” about the 
cott of their work. ' 

Only a few daya since I was shown a newly written 
letter fl-om tha vlce-presldant and general manager of 
OBs of the big railroads In anawer to that of an ac- 
quaintance who had bad the temerity to ask for 

d 


than useless. It is sometimes even dangerous. Costs 
as a measure of output are. however, the readiest 
measure of accompllehment that we have In Industrial 
matters, and a free exchange of Ideas along this line 
often opens up a mine of Information as to desirable 
and undesirable methods, efilclescy of workmen, ef- 
ficiency of machines, and many other matters of high- 
est Importance— not the least of which are inherent 
faults with many systems of accounting. If there Id 
anything about which secrecy should not be obseriFSd, 
that thing la the cost of manufacturing Such secrecy 
is a stumbling block to those practicing It and to the 
whole engineering profeeslon. 

^ When that letter of refusal from the Tlce-preBldeil.t 
and general manager was being written the Ink wgs 
scarcely dry on sworn statements giving the identkil 
Information requested of my acquaintance which tbik 
manager's road had sent to the Interstate Commehia 
Coimnlselon In answer to the order of the commlgdUu 
of October 81st, 1910. 

The comparison of the costs Of this msasfdf'a ‘ 
shops, with those of twenty-two other rsllrosgs, 
the theme of this article. Their publication 
worth wbllq, because It It fair t|o assume that tblf 
«ever-perTadUi4^ secrecy has kebt tbe dlRereiit yfeSaifti 


to remark on some of the objections raised by the rail- 
roads to the Introduction of efficiency methods advo- 
cated by Mr, Brandies’ wltncasea. After the bald 
assertion the railroads cannot apply these methods. 

One of the principal objections Is that specialists an 
essential and that the supply of such apeciaUsbl <« 
extremely lliqjited. Another Is the time required te 
put the metb^s in force. A very oonsldersMo pari 
of this time Is required in accurately asoertgllUag the 
output— In determining the measure for the paow 
maker. The method of ascertslnlhg the oqtpui la Id 
place atop watches In the bands of trained ecper^ 

Of necessity, thlfl method Is slow at best 
Bttn another objection is that the ordeM ottboi# 
speotallsts must be supreme. And this the 

interjection of outsiders between the maaagmiMni and 
tbelr empli^ees. Anotber 4a that the apeoMIsM 
knowledge of - these experts Is M such blgb ebdd^ {Higt 
It does not stick with the ordinary meekaotoamkm v '^ 
,'Vrtthdnswal of the expert. ■ , - , A:'!,' ■ 

' Them are only eome of the more .imVbi4|ttt’ ‘ ■ 
tions. All of ffiMffl do not motn to be trell wmp. ’ 
l;,ucbily. boweWrt there to a war to 4»Mtoto«to% 
ntonee amount Ot’MBotoney Akd Mffit Ae ' " 

'‘■Wbtob the fa»ntoii 'kato' ij > V. , 









SdlHIlilC AMERICAN 


« «toi go OOM^ Of HMt <nr& large 

It 1« net iiiir«ftO»aable to oxpeot 
Mi nllMM «Mi aoooaiplUfc irltat hat alrMdr 
to^DpUltiM tof another railroad. The Ublea 
, IfPlw :1^ «(nap«M^ htiil tabulatod from figures sub- 
M railroads thesoaelvea. Bven eunory 
<rf than arould saam to point a lesson to 
alqr railroad nunagar. 

readbla Savbici 

Mteaut attemptlafi to give advloe to any of these 
fiMMHkeni aa to bow to run their bualnesa. It would 
Mmm (Mm an examination of the table of locomotive 
laMlr^ far sample, that the Brie could, with profit, 
sand their locomotive repair men to Investigate the 
ghops of any of twenty-tsro other rallroada In the 
matter of freight oar repairs on these same roads, 
amang irhleh the Brie Is the eighteenth on the list, 
there are aeventeen freight car repair ahops from 
'Ohom the BHe ean get Information of value. Like- 
#tie, in the matter of repairing paseenger care there 
are aixteeB available fountalne of Information. 

If after auoh an Investigation the Brie attained the 
low ooet per mile for her repalre already attained ae< 
eordlng to their own statements on the Minneapolis 
A St. Louis for locomotives, on the Toledo, St. Louts 


^ 1 am aware that It can be argued that the policy of 
one road for letting Ita rolling stock run down and 
another for keeping Its In prime condition will ac- 
count to a certain extent for the large differences. 
This argument might possibly apply to a single set 
of figures. It ean scarcely apply when all are so dif- 
ferent. And against such an argument can be cltod 
the costs of Individual items of repairs submitted at 
the rame time by the different roads which showed 
even a greater difference than any recorded In the 
tables printed herewith. Por example, turning loco- 
motive axles ten inches diameter ran all the way 
from eighty cents for the lowest road to five dollars 
for the highest: bolting up front ends of locomotives 
ran from fifty cents to four dollars and olgbty-onc 
cents; applying wheels to locomotives ran from 
eighty cents to eight dollars and thirty-five cents, and 
so on. These examples cited are those showing the 
greatest differences. It Is not within the scope of this 
article to print all the answers to all the detail opera- 
tions, but It can be said that In practically all mat- 
ters there ran a very wide divergence between the 
coat of the highest road and those of the lowest. And 
like the repairs that are tabulated for locomotives, 
the work was such as the roads are called upon to re- 


Locomotlve Repairs— April I 


Minneapolis a Bt Louis . 
Clil<iH«n, MU. a HI. 1‘aiil 
Toloiln, St. Louie a Wester 
Chicago a Northwestern . 


N. V.C’eutiaiaHud Uh 
Chicago, Iliir auiiincy. 
('hicago, ]{. ]. a Piu tile 


('hicago, ]{. ]. a Piu tile 
Ilel , Lack a Western 

Wnhesh 

Illinois Central . 
llaltlmore a Ohio. ... 


lehlgti Vulli-y ... 
Pcniisylvanhi, 
Phuiuieliihla a Heading 
Delaware a Hudson 


B taken from the flgiircH fc 
ere those first made up 



GRAPBICAL COMPARISON Of* THE ROIXINO STOCK AND FREIGHT AND PASSENGER TRAFFIC OF THE WORLD'S LEADING RAILROADS. 


A Westorn on passenger Oars, and on the Chicago A 
Alton for freight cars, her costs for these three Items 
would be chauffad tbus; 


LMonwtive vspat^ ......... 

IS&Mr:-;":::."::- 

ijSm ■ 


Totels 


«L«aB.4N 


HOra then la apitaMot a poMlble aaving for this 
oaa Mnd of over two nilRon and a fiuartor (or a 

C 4 ^ six months, or over four and ono-half mil- 
^oil^irs (| 4 ,IW 0 ,t) 90 ) ( 0 ^ a year. A waadorful op- 
y^ttoliy mito thi totabtlahmont of aomo central 

Oftweo at the petoofithgo of ^llfoiwnoe between the 
toMmw «t tbio ylgiit-hand aMo of the ubie, 

. . do up isto oatoral l^;|Md per cant. 

. theae 'WtlA tfickt. tafi' «r' tor«tty par 

.,;«iit:;;i|rai|laaA hy <aiiiiaa pMpoAVfi «iMtotot9i!*-<«nd M- 
moh a 

I. M f IIMM;;' After 


peat day after day and year after year It should be 
noted timt the figures are based on miles of travel 
and not on length of road. 

The figures given for the Brio show the possible 
savings for a single road by simply using methods 
already In vogue In the shops of other roads 
for work of exactly the same nature. The twenty- 
three big railroads given In the tables represented 
about one-quarter of the mileage made by all the 
roads In the country. The total for all roads, as 
given by Poor's Manual for last year, was one bil- 
lion, one hundred and forty-one million for locomo- 
tives, about five hundred million miles for passenger 
cars and six hundred million miles for freight cars. 

It the hlgheat, lowest and average figures per mile 
of the twenty-three roade are applied to the mileage of 
all rbado In tho United States, there would be this 
startling dlflerenoe in cost; 



see that there was no peculiar reaeon foi the rcniark- 
ahle differences shown tor timl year, those for a sim- 
ilar period for I'Jin were theji lahulatod, Space does 


Summary of Costs of Repairs Her Mile — April to 
September, 190!t 




not permit the publication of these tables for 1910. 
It can be stated, however, that although the flgnrea 
were changed slightly because most of the roads raised 
wages during the intervening period, the same gen- 
eral variation obtained; the highest and lowest fig- 
ures for that year (1910) being 17% and 8.1 cenU per 
mile for 'locomotive repairs, 8.7 and 2.6 cents per 
mile for passenger car repairs, and 34.1 and 10 3 for 
freight car repairs. 

It would have been Interesting to have had the 
rates paid workmen published along with these re- 
markable differences. Some light would probably 
have been thrown on the relation between high or 
low costs of work and high or low monthly wage 
rates of the workmen 1 say monthly wage rates, 
for when work Is paid for by the piece the unfor- 
tunate and widely prevalent oustom of cutting piece 
ratoH often results In all sorts of deception on the 
part of the workmen And a high hourly rale one day 
will be followed by the workman decreasing his out- 
put the next He feels, and with justification, that 
the rates will be cut If he la able to make an unusu- 
ally high amount In a month Diminished output of 
the workmen, with attendant expensive delays, arc 
the results, all of which are paid for dearly by the 
stockholders. 

It would seem from the tables that there Is ample 


««?: j 8 tt ' 

.. M W ig .'ks' ' Sf' iff 

Toul espiuasstioa { ^10^ mmjn 


Avtrtgc leogtta ofhsat (nllet) . ^ 

Artrage train load of rerenoo ftolght* (tona) ^ 

Total nomlwr of pixmigcra carriod 18489 jH 

Avarago rvcelpM par paasoeger por mile (oonta) 

‘The length of main lino Is from eastern terminus to w«st- 
ern lermlnua of Ibu route »Tbe Chicago. Milwaukee A 8t. 
Paul main lino run* from Ht I*niil tn IWruma. This Includes 
the Chicago, Milwaukee A Puget Hound, which Is the oper- 
ntlng company for the I'arllc Coast extension of the Ht. 
Paul. 'The Northern IMcIfle nste lta« runs from Bt. Paul 
to 'rucama ‘The tlreat Nurtbem main line runs from Bt. 
Paul to TScomi ‘The Vnlou Padfle nalii line really only 
rune from Council Blulfs to Ogden The mileage gteen In our 
table Is the main line mileage from Council Bluffs to Han 
Kranelaco *Tlie Atchison, Topeka A Santa Ke mala Une 
runs from Chicago to Han Prandero. ’The Southern Pacific 
main line runs fiom New Orlimns to flan Prancisco. ‘All of 
the figures In this eoliimn are the total figures of the Ht. 
Paul Itself and the Pugot Bound, with the exception of the 
flgnrcB for capitalisation, and the averages for length of 


9,888, m 8408480 


hsnl, train load and receipts per Muumifsr per mti. 
•424,618.331 capIMl Is the OOtstsndlM captM ^ tU Obteam. 
Milwaukee A Bt. Paul, and tho |3B,<loai^ reMtstiUi te.'. 
outstanding bonds of the Puget Sound not bold & fi t trcM 
ory of the parent company. In tbk aOanioaa 

lint figure is for tho luget Sound snd tbo sedlMl&m to? 
the St Paul. • Does not Include company fr«lilit7 
company freight. Hila makee the Svetsige tiSlli tolldM 
AtchlaoB appear oonsUteraMy larger In eonuiaMaun 
other roads than It really la. ^ IbSSSoTS Muth^ 
Pacific train load as shown tn our tableia SM If oom 
pany material were Ineluded In that figure, It would be 47o 

0* ««np««y oitertil la tooUSl fc 

arrtvlng at this average . but It la rather hard to oas Mbatber 
tho average Is much affected or not a Omitt(«g hmy .ad 
suburban. « Ineludlng ferry and oabiutan, *** 


opportunity for the rallroada to recover several times 
the twenty-seven million dollars expected from the 
rate Income by effecting reform from within 
After all roads have attained the lowest figures of 
the "low" road by using that road's methods, the 
habit of saving will probably hdve become so fixed 
that perhapa tho “offlcloncy docton," u they have 
been railed, will be sent for. 

TraiUMontinental Railroads in the United 
States 

(Cimtinusd /mm page M».) 

Union Paclflr and the Atchison, Topeka A Santa 
F6 Borne Idea of what this competition and the 
potential and often active competition by water has 
done for freight rates may be gained by under- 
standing that the rate on first class freight from New 
York city to San Francisco Is |3 per 100 pounds, or 
•67 20 per long ton, while tho rate on fifth class (high- 
est class) merchandise from London, England, to 
Birmingham, about 126 miles. Is 49s 4d (f9.84) per 
long ton. 

Transcontinental freight rates are really much lower 
than Is shown by this comparison, because only a 
very small part of the freight that moves from the 
Atlantic seaboard to the Pacific coast moves on what 
are called class rates; and even at these rates only 
a small part takes the first class rate, there being six 
classes, and each succeeding class is proportionately 
cheaper. The great bulk of the freight moves on' what 
are called commodity rates; that Is, so much per 100 
pounds is charged for a certain commodity — oranges, 
for Instance, or lumber, and commodity rates In gen- 
eral are much lower than class rates. 

Competition and the genius of American railroad 
men have worked along the line of reducing the charge 
for the freight buslneBS. and the results are probably 
more strikingly shown by the transcontinental roads 
than by any other class of roads. 

Competition and the genius to meet this competi- 
tion have been Just as active In the passenger business 
as in the freight, hut with the result that instead of 
reducing the cost per passenger per mile as the cost 
per ton per mile for freight was reduced, the rail- 
loads have found that what the public wanted was 
not MO much cheaper passenger rates as a very high 
clasK of service Of course. In the case of each one of 
the Imnscontliieutul roads the freight business is a 
far more Important source of revenue than the pas- 
senKcr biistneMs, but the passenger business Is abso- 
liitelv csseiitial to tho roads; and to the great ma- 
jorlfv of the publli, passenger service la the criterion 
bv wliicli I he cfflclciicy of any given railroad is 
.luilgrrt 

The varying HeaHons have a ronsiderahle infiuonce 
on the movement of freight over the northern or 
soul hern lines For Instance, oranges first begin to 
move eusi from Calirniniu in considerable quantities In 
the early part of .lamiary At this time the southern- 
most route, the Southern Paclfi< , can bid successfully 
for the bufiluesB A little later the Atchison, Topeka 
& Santa F6 puts lu its bid also for this business, and 
by the time spring has come the Southern Pacific- 
Union Paoiflo routo,through San Francisco and Ogden 
ta the East is bailMng solid trains of oranges. 

In the summer tfae northern lines— the Northern 
Paci^c, the Orett NorUmrn and the Bt. Paul— get 
their share of the fmit btutnees, canned fruits, dried 
fruits, apples, ete.. moflilf dram Caltfomla to the 
Bast. 

The seasons msks « big IUOKpmmm Mao as to which 


route gets the bulk of the passenger service. In the 
summer the St. Paul and its northern nelMihorte— 
the Northern Pacific and Oreat Northern — can flood 
the New York city ticket offices with highly colored 
literature describing the cool breeses, the cool nlghte 
and the magnificent scenery on their lines. In De- 
cember and January the Southern Pacific’s southern 
route, which in point of time cannot compete at all 
with the other lines, gets nevertheless a large paasen-^ 
ger business because it can offer the prospective trav- 
eler a Journey through the semi-tropics almost all the 
way from New York. The Southern Pacific’s south- 
ern route for passengers la to take them by boat from 
Now York down Into the Gulf of Mexico and transfer 
them at New Orleans to trains. 

Few people realize how keen this competition for 
paseenger traffic from the eastern cities to Califor- 
nia has become, and few indeed realise bow much the 
railroads have done, or In how many little ways they 
have extended their actlvltlee In order to make their 
road the more attractive. The fact, for instance, that 
the Yellowstone Park is on the line of the Northern 
Pacific Is as truly an asset of the Northern Paolflc’e 
as is Its passenger station at Seattle; the tact that 
the Grand Canyon of Colorado Is on the lino of the 
Atchison. Topeka A Santa F6 la as truly an asset of 
the Atchison’s as Is Its Interest In the union passenger 
station at Los Angeles. 

A very Interesting development for tnstanoe in this 
competition for the California passenger business Is 
shown in the case of the Atchison ahd the Southern 
Pacific in the development of meal service. The South- 
ern Pacific, taking its hint from the deservedly well 
known and well advertlaed Fred Harvey meals, haa 
made its own dining car service, apparently regard- 
less of cost, an achievement truly to be proud of. The 
money loss from operation Is more than made up by 
tho gain in popularity. 

The ordinary traveler does not make the trip from 
Chicago to California ao often that he can form any 
fair judgment of the percentage of through trains that 
are on time. His judgment is based on a single trip, 
and If, therefore, bis train Is two hours late, he feela, 
at least, that the A. * B road that he has traveled 
on usually has Its trains two hours late Since there 
Is no double-track transcontinental road at present, 
although the Union and Southern Pacific are planning 
to have their connecting lines betwpen Ogden and San 
Francisco double-tracked, this fast passenger trafllc 
has to be handled over a single-track line, M<’ea<l7 
pretty fully taxed to take care of the local passenger 
and local and through freight business. Nevertheless, the 
road’s reputation, and therefore the passenger depart- 
ment’s ability to get increased business, depends on 
getting the fast train ihroogh on time, and the efforts 
on the part of the operating man that are used In doing 
this are eometlmes almost beyond belief. 

One of the first tthlngs that a traffic man wants to 
know about a road Is what commodities It carries. 
An expert can get a pretty good Idea of this from 
studying a map of the road. Most roods r^lort tho 
tonnage of each general class of commodities to tholf 
stockholders in their annual reports, and all rosUlS An 
required to report this to the Interstate ConUnarcS 
Commission, 

Of the total tonnage carried on the Oreat NorthAgn, 

1 9 per cent la products of agriculture, such ga >gvMB 
and so on. Of the total tonnage of the N’orthatfli SM 
clflc, 19 per eent Is products of agriculture; dR |3>e 
Gbioago, MHwaukee ft St Panl, If per cent la p # | ^n4 t' 
of agriculture; on the Union nwtfic, M per 
ptxmiicte of egtloaltim; on the Denver A I^to 

! .Ml'; 


i per cent; on the Atchison, 8S per cent aftA oft tho 
Bouthem Pacific, 20 per cent. 

On the Oreat Northern, live Stock and ■n Hs l prod- 
ucts, such as dressed meat, etc., fwm but 1 per Oent 
of the total tonnage; on the Northern Paolfio, 8 per 
cent; on the St. Paul, 6 per cent; on the Oaldn Pacific, 
6 per cent; on the Denver ft lUo Grande,^ per tent;’ 
on the Atehlson, 8 per cent, and m 1^;Sdufhem 
l*Taolllc, 4 per bent. » '’w 

Products of mines furnish S8 per cent of the total 
'tonnage of the Great Northern; 84 per pent on the 
Northern Pacific; 32 per cent on the Bt. Pgttl; 34 per 
cent on the Union Pacific; 84 per cent on the Denver 
ft Rio Grande; 38 per cent on the Atehleoa, and %8 
per cent on the Southern Pacific. 

Lumber and products of forests furnish 12 per 
cent of the total toonagk on the Oreat Northern; 38 
per cent on the Northern Pacific; 18 per cent on the 
St, Paul; 14 per cant on the Union Pacific; 8 per 
cent on the Denver ft Rio Grande; 13 per cent on 
the Atchison, and 21 per cent on the Southern 
Paoiflo. 

Manufactureo fumlth 9 per cent of the total ton- 
nage on the Great Northern; 10 per cent on the 
Northern Pacific; 18 per cent on the St Paul; ll per 
cent on the Union Pacific; 6 per cent on the Denver 
ft Rio Grande; 17 per cent on the Atchison, and 17 
per cent on the Southern PacMo. 

This la all carload business, that is, each shipment 
consists of at least one carload. Tho leeS than carload 
freight business is generallr called merchandise, and 
of the total tonnage of frt^bt carried by the Great 
Northern but 3 per cent waa merchandise; by the 
Northern Pacific but 5 per cent; by tho St. Paul but 
10 per cent; by the Union Pacific but 6 per Cent; by 
the Denver ft Rio Grande but 1 per cent: by the 
Atchison but 7 per cent, and by the Southern Pacific 
but 8 per cent The rest of the total tonnage, bealdes 
the carload buslnees that we have olasetfled, and the 
miscellaneous less than carload buaiaees, galled mer- 
chandise, Is made up of mtscellaneoas carload Ship- 
ments. It should be noted here that the very high 
percentage of products of mlnee, carried by the Denver 
ft Rio Grande, la caused by the great quantities of 
ore which the Denver ft Rto Grande hauls oqt of the 
mountains In Colorado, and this business Is not trans- 
continental business In any sense of the word. Of 
course, In giving tho above averages, it wts impossible 
to Include the 1lt«item Pacific’# or Missouri Pacific’s 
business with that of the Denver ft Rio Grande, and 
we have not Included tho St Paul’s Pacific Coast ex- 
tension with the figures for the St. Paul itself. He 
only wn.v ,|o get any comparlaon between rdsds of 
different iliagtha as to what they are eamthg, is to 
reduce earnings to a per mile basis. AS a matter of 
fact, a par mile basis does .not make evdfi a fairly 
acournte comparison. Difference in oondtitonff, 
ence In commodities carried and differences in physleal 
location mu«t ba taken Into conaMeratioii. to ni^ke 
any sort of comparison, so that there is fhoffa kfifR- 
irith total earninga in the year ended juiie SfitjU. linfi. 
of each of the roods dlsoassed: 
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Northern Paoiflo., 
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Hygroscopes— Quaint and Curious 


(QMIclilC, til* 4nty of a hyer(UK»9 « Ia 
JT* amtart ea^wWte., to abow whether the air Is 
arr or aiolet->«WhUe to the hrsroioeter la aaalgned the 
iiatiirh dUBcttlt tahk ot meuurlng atmoepberic mola- 
tlim. Owtof, however, to the (act that the approach 
'# a harometrle depreealon. with Ita attendant rain 
^ jOr Wcnri i> aooompasied by an increaee in the 
itnhitdity Ct the air, the hycroeeope aervee aa a rough 
JMltd ot weather glaaa, and. In aome of ita forma, Ih 
ottan referred to aa a "barometer." 

The fireat majority ot hygroacopee are mere toya; 
bwt ataee they are in Oommen uae the world over, 
and are often very ingenionBly devlaed, aclence can- 
Itirt afford to Ignore them, but ahould rather endeavor 
to . enlighten the public aa to their true character. 

4- CPteat number of aubstanoea poaaeaa in a marked 
degree the property of absorbing moisture when the 
atr la bumld, and giving it out again when the air 
hMomes dry. Silch eubitanoee are said to be hygro- 
MOplc. Their property of changing tbelr condition in 
feaponae to changes in the humidity of the atmosphere 
ia taken advantage of in the couatruetlon, not only of 
but also of many forma of hygro- 


By C. Fitzhugh Talman 

(Fig. 7). The weather house was Invented about 1700. 
It was a more familiar object In American homes 
fifty years ago than It la to-day. It conalata ot a cat- 
gut cord, from which la auapended a little horizontal 
platform of wood, bearing the figure of a man at one 


The twlated fibers of hemp, catgut, etc., readily ab- 
•orh moisture, awell, and cause a longitudinal ahrlnk- 
Ing of the ropes and oorda made of such materiala 
This fact la Illustrated In the familiar anecdote of the 
erection of the Rgyptlan obelisk that atanda In the 
middle of the aquare facing St. Feter’s 
at Rome. The following la one of aev> 
eral versions of the story: 

'Ttw obellak conalata of a single piece 
of red granite, more than 86 -feet high, 
and fi feet aquare at the base. It bad 
been thrown down during the decline of 
the Roman Empire, and had remained 
under heaps of rubbish during many 
oenturlea, After several futlte atterapta, 
the huge block waa auapended In the air, 
and M the ropee which held it had 
aomewhat atretcbed, they could not make 
the baae of the obelisk reach the aum- 
mlt of the pedeatal, when a man in tha 
crowd called out, 'Wet the ropea' Thla 
waa done, and the column, aa of 
Itaelf. gradually rose to the re- 
quired height, and was placed 
on Ita pedaatal.” 

If a weight be suspended from 
a cord, molature win not only 
tend to lift the weight, but will 
also give to the cord a twisting 
motion. 

These two proceaaea— shrink- 
ing and twlatlng—explain the 
operation of aome of the moat 
Interesting forms of hygro- 
Boopa. An llluatratlon of the 
former Is seen in the Capurhin 
(Fig. «). A bit of catgut within 
the figure is attarbod immov- 
ably ait one end, tlie other end 
being fastened to the monk's 
• cowl, which is hinged at the 
back. When, in consequence of 
the Increasing 
moisture o f 
the atmos- 
phere, the cat- 
C u t shrinks, 
the cowl Is 
drawn over 
the monk’s 
bead, who fhi. 
thus supposed 
te prepare 
bluaelf for wet 
and stormy 
When 


d»y I 



Fig- l.-The “Chameleon Barometer," a 
hygroscope. 




side and that of a woman at the other. Sometimes 
the man carries an umlirella, and the woman a fan or 
a parasol. In an averago condition of atmospheric 
humidity both figures stand tnsUh' the house. It the 
air grows moister the man emerges from the door, If 
dryer the woman; these niovenienlB being due, of 
course, to a sllghl ehange In the twist of the cord By 
the Oennans these nguies are ciillert, respectively, 
Wrlh-rnuirtnchni and Wi tin u < ibi lirti 
The s.mie proi i-ss Is ilhistr.ited In the famous 
Wttlrtiungfrau (Kig fi), n chandeliei he.irlng a 
female flguie banging in Ihe UiithhaiiH of Rol lienbiirg, 
Bavaria The chandelier hangs fioiii a hempen rope. 
In moist weathi'i the- llgiire lares the window, In dry 
weather it turns In the opposite dlreetion 

Many plants possess hygroseoph properties. The 
common plmpeinel {Anagallts m r< inti's. K) owes Its 
sobriquet "imor man's weather glass," or "sheiiherd's 
weather glass." to the fael that 11 Is tepuled to close 
Its little scarlet blosHonis before iiiln It is Ihe ex- 
perience of the present writer thal this piophellc 
faculty of the pimpernel cannot lie depended upon, at 
least in America, for he has often found the blossoms 
wide open both before snd rtiii'lng a shower There 
are, however, several other plants that exhibit hygro- 
scopic movements whenevei suitable (onditlons exist 
The heard of the oat is decidedly hvgroscopte, and has 
often been used In the eonslruetlon of liygrorneters 
and hygroscopes Lana, In 1670, fastened a bit of 
convolvulus stem vertieall) at the bot- 
tom of a llttlo tube or vase, around the 
rim of which was placed a divided cir- 
cle A light figure of a niiin was at- 
tached to the stem, and as the latter 
twisted a spear In the nmn’a bands 
pointed to suceessive graduations ot the 
scale, Indleatlng various degrees of 
humidity 

Two curious forms ot apparatus, the 
buttnflj/ li]/[iros((>}U' and Ihe foil hygro- 
scopr, were described a few years ago by 
Mr Uiehard Inwards, the well known 
Knglish authority on weather folk-lore. 

The former of these utilizes the 
hygroscopic properl les of Ihe awn of the 
Egyptian wild oat (P'lg 4), the 
lower part of wlih li twists about 
with voilatlons In the humidity 
of tho atmosphere P'lg ,1 shows 
one wing of tho bulterfiv — made 
of paiier, painted In water 
colors The lower end of an 
awn is fastened down hv tho 
seiew shown at the left, (he 
iipiiei Is adsehed to the wing 
The other wing is attaehed to 
another awn, which, however, 
be turned in the opposite 
direction It Is best to set Uie 
wings on a veiy damp day, 
when iiller loosening the aiTews. 
the wings may he pressed to- 
gether in a vertical iiositlon, and 
tlie screws lightly turned so as to 
hold them tlieie With a little ex- 
perimenting, li Is easy to adjust 
this philo- 
sophic toy In 
such a manner 
that the wings 
will expand In 
dry weather 
and close In 

The foil hy- 
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2). which Is 

of the most 
sensitive de. 
vires o f its 
class, is best 
described i n 
Mr, Inwards's 
own words 
“It consists 
of three slips 
of the toll 
used by Jewel- 
ers to enhance 
the effect of 


Flff. 7. —Tha Dutch weather- 
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Abstracts from Current 


Phases of Science as Other Editors See Them 


Falw Appearances Produced by the Stereo- 
acopic Combination of Comet Photographs 

I N the tiionthly notleeM of the Royal Astronomical 
Society I’rof, B B Uarnard <llBcna»eB certain false 
aiipciirnnceii which may be produced In the prepara- 
tion of celestial stereo-photographs owing to the dif- 
ferential motion, for Instance, of the different parts 
of a (oiiiei Prof. Baitmt'd writes: 

"The stereoscope enables one to see objects in per- 
epeitlve by the combination of two photographs taken 
Irorri ii slightly different point of view. One way to 
a( coiiipllsh this effect Is to shift the position and di- 
rection of the camera by a proper amount between the 
t.thlng of the two pictures. Plssentlally the same ef- 
fect would be produced by the bodily displacement of 
the object with the camera stationary, provided all of 
the hachground were Itself too distant for parallactic 
displacement Roth these methods would require that 
there were no relative change In the Individual parts 
of the object In the Interval between the two pictures. 
For celestial bodies, where our base line la too small 
to give any appreciable parallax, the last of the two 
methods Is resorted to. In the ease of tho Moon the 
perspective Is obtained by tho aid of llbratton; and as 
the phase has to bo exactly tho same, a very long 
Interval Is required. In the 
case of a bright asteroid an In- 
terval of an hour, or of a proper 
motion star of several years, 
will produce the required ef- 
fect. The short interval la also 
applicable to a comet, and 
beautiful and atartling effects 
are produced by this means In 
the case of a comet with a tall. 

Few bright comets, however, 
are above the horizon long 
enough to permit the two photo- 
graphs to be made for this pur- 
pose. On account of its high 
north declination, and Its con- 
sequent visibility through all or 
nearly all the night, comet r 
IflOS (Morehouse) was speci- 
ally suited for stereoscopic 
photographs, and the material 
acquired for this purpose Is 
abundant. The combinations of 
proper sets of these pictures 
show the comet In beautiful re- 
lief suspended alone In space, 
as we know it Is In reality, 
with the various parts of the 
tall In Individual perspective. 

There is a wonderful effect of 
reality In these pictures, and 
tho filmy, breath-like character 
of the comet Is shown as no single picture can ever 
hope lo show It These photographs are marvelously 
Instructive, and one Is tempted to deduce certain 
‘facts' from the appearance which are probably en- 
tirely erroneous. 

“This Is such a serious matter, and one so fascin- 
atingly delusive, that I have thought it worth while 
to draw attention to the chances for serious errors 
that are Inherent In the very success of the experi- 
ment In the case of a comet. 

"I have combined a number of photographs of the 
ipresent comet, In which the motion In an hour or so, 
between the exposures, permits stereoscopic effect 
One of the most remarkable of these combinations is 
one of lfl08, OctulK'r IPith. On this date there was a 
sudden twist or break in the tall, which formed Ir- 
regular cloud-llke masses that moved out from the 
comet along the general direction of the tall. In the 
stereoscope these two pictures produce an exquisite 
object suspended In front of the stars Apparently It 
la easy to aSe which nra the farther and which the 
nearer parts of the comet. The south end of the long 
Irregular mass at an angle to the tall Is the nearer. 
From this the tail has a twisted or corkscrew form, 

I he nearer and farther convolutions of which are at 
once evident The straight stem-llke tall emanating 
from the head passes behind this mass. On each side 
of the head is a small stream shot out at Oy consider- 
able angle to the main tall The south one of these 
apparently recedes from us at a lal-ge ,*ngle to tho 
plane of the photograph. 

"But how much of this perapectlve Is real’ I be- 
llevo that there la but little of It that can be true. In 
the first place, these masses were receding from the 
conMt and changing their actual fortau, and especially 


their position angles, so that a paeudoatereoacoplc ef- 
fect would be produced, and what la really the nearwr 
iportlon of the comet may appear to be a distant part. 
Some of the features where the details were hot 
changing rapidly— as, for Instance, the short tall from 
the south side of the head — would probably not be af- 
fected mucb by tbe outgoing particles, and a true 
stereoscopic effect would be produced. I have my 
doubts about much of tbe rest. 

“In connection with this subject I would say that 
I never need the atereoacope to combine these pic- 
tures. By a certain control of my eyes, any stereo- 
scope picture is far more beautiful without the stereo- 
scope, and I never use the Instrument. The onagntfl- 
cation of the image Is somewhat leas. When one has 
this command over hla eyes he will never again use 
a stereosoope. 

“While I believe that a good deal of the perspective 
on these stereograms Is untrue, and that It does not 
accurately represent tbe actual appearance of the 
comet at the time, It must not be understood that I 
would dlscouraige the stereographlc study of comets. I 
believe that much can be learned of the general struc- 
ture of these bodies from such a study. We must 
simply be guarded as <Co tbe relaitive perapectlve of 
ihe various parts of the comet at that time, as reaulb 



Htcroognph by Fruf. E. K BnrniuxL 

STEREOSCOPIC VIEW OF MOREHOUSE’S COMET, ISMl 
Cut this out, iMste it on cardboard, and view it in your stataaaeopa. 

Ing from a combination of the two photographs. 

“Though the appearance, In a stereograph, of any 
one comet may be partly false, there is certainly no 
other method that can show us how a comet really 
looks In space; and for this reason. If tor no other. It 
will, I believe, in a truthful manner, help us to under- 
stand the features of comets in general.” 

Standardized (^leratitBU and Scientifie 
Management 

T N a nnoet readable and instructive article In the 
* A’npinecnnp Ifaffatine, Mr. Harrington BmarsoQ 
shows what standardization means In efficiency en- 
gineering. 

"Moses came down Into camp with his tables of 
stone and the ten commandments,” says Mr. Kmerion. 

“It took one minute and fifty seconds to read them 
slowly and Impressively. Moses expected that the 
tribes assembled would listen, practise, and become 


fOr a single thread af woei ftR aae MMl tkb 
whole fleece cornea, not becauac of (Wdelr^ coaue- 
tion, but because of didorderly taflg to. 

“The march of a raglinent is one thing, tho antge 
of the crowd that Jostles and tvraya us and upsets 
all orderly progress is another thing. The Sheep Is 
a silly creature, the only animal' that woltid parish 
without the care of man, so BO wonder its is 
euoh a mess. The matted, tangled hair of some shv- 
agei, hair plastered with mud, iS comparable to tho 
fleece, but civilised man settles the problem by clip- 
ping his bead hair so that It Could nOt tgflgle If it 
tried, settles his face hair by abaving off ovary 
vestige of it three to six times a weak; b«t #oman, 
more patient, with more capacity tor taking palng. 
brushes and combs out her long locks, begihnlnt al 
the ends, straightening a few inohea at a time, than 
reaching higher up, rearranging all tbe parts already 
perfected, and so back to tbe head, until each of the 
40,000 separate hairs lies in its own appointed i^ace 
as to all the others, and all contribute to the marvel- 
ouB and Intricate creations that as a whole crown 
her lovely head. If it were not for the Ideal plan the 
task would be hopeless. At least once a day doM 
woman adjust her hair, the 40,000 single hairs to the 
general plan, and once a day should tbe 40,000 opera- 
tions of the shop be straightened 
out In accordance with a general 
plan 

“The separate operations In a 
shop must flow into the Dual 
output; but from the expected 
output backward, there must be 
a plan that reaches back to each 
detail of every operation. 

“It Is one thing to build g 
battlsshlp, taking up deUlls as 
thsy occur-— the haphazard meth- 
od; it is another thing to make 
the plan first, place all the de- 
tails whers they belong la 
time, space, relation and perfec- 
tion, and have them drop Into 
place with the accuracy of a 
watch movement— the difference, 
in fact, between tbe running of 
sand through an unstandardUeil 
aperture, and the precision of 
tbe chronometer. Good resulu 
are not achieved by chance. 

"One volume of the standard- 
practice Instructions covetiug 
tbe manufacturing of tbe gaso- 
line automobile truck car con- 
tains 278 laometrlo deslgna or 
illustrations, 314 pages of printed 
msttor, and spaces for tbe times 
and rates of 1,231 distinct opera- 
tions. Bach one of these operations was preceded by 
many designs until one was accepted as approximately 
good. The design was spilt up Into Its component 
parts, Investigation made as to material of each 
piece, how strong It should be, what beat treatment 
should be given, on what machines it should be- 
shaped. In what sequence, by which worker! As to 
each piece and operation many time studies are made, 
and finally from the mass of accurately ascertained or 
available Information, a carefully preetndled work- 
instruction card Is made out. All these Items of 
planning rnimt precede the time and cost ratings. Are 
you appalled at the mass of detoll that precedes the 
making of a book? If we have but 100 copies to print 
It is cheaper, quicker, and better than manuscript 
duplication; If we have three copies to make It is beb 
ter to choosp the typewriter and provide carbon ttanl- 
folds than to write It out by hand. If we want oiily 
300 screws and It takes three hours to set up the auto- 
matic machine and only three tnlnutea to nm out the 
screws. It Is better to use the automatic. A ipodem 


perfect before they' rMched the Promised Land. 

Thirty-five hundred years have elapsed afffl the activity, whether the operation of an indastrial gh^ 
»!- *».« ..in - ^ railroad, or of the turrets and guns of a battl# 


breach of most of the commandments is still very 
IMpuIar. It Is because the virtues extolled are not 
obvioua, or Instinctive, thst they have to be graven 
on stone, that they have to be repeated weekly if not 
dally, that they have to be Incorporated In our oodSs 
and enforced by our courta. 

“The rope Is made of many minor strands; 


Ship, Is part of a glgantlo, automatic maoptne: khd it 
pays to plan in advanoe, not to trust to the 
hasard. 

’‘Nevertheless, tbe diflloulfiM are very rpal aflUi 
there is a middle ground b«tw«efl tbe optlmiwp t^at 
underratee them and ihe deepair that refneai. to puup 
twisted from the numerous threads, and the«o tor them. There are bMwuffii 8,0M> and IfiJM 
in turn have been spun from broken and OKrilaa vrate plecwa in a iooommiTS. kfld 4 aeh rat{reii4%M|fe4’ \ 

fibers. The sfaefp'a, fleece Is a unit, a matted nqafl Cbat epuntry wants a dJftmnt dtlilgB, dfifl MlOat I, 

adheres and forms a whole, not bocauss It is womm UMd 'ilM dillRment etriM 


like 











MMIliw tn Rccavd 


Aiiaumitw mn locmloui 

MMooat tor 'Uko fM*l p«r!a«li wblcfe 
«(aCM of SBOkl«l<!al htotonr. Thp 
„ flMItetw toto BpM» not only tbo beat which it 
^ trm ibo BOn, bnt alao the heat which is con- 

' tram Us rary hot interior. According to the 

fgjDOrlmontB of Langley, the iwrtMn dioxide and the 
iteter vapor, which the atmosphere contains, are more 
OpAqua to the heat rays of great wave length which 
ara emitted by the earth, than to the waves of various 
Isfogthl which emanate from the sun. Arrhenius ln< 
fOfB that any Increase In the proportion of carbon 
dloKMe and water vapor In the atmosphere will In- 
<ireaae the protection of the earth against cooling 
and will consequently raise the temperature of Its 
surfaoe. The theory assumes that the earth’s atmos- 
phere was poor In carhon dioxide and water vapor 
dating the glacial perloda, and rich In these gaaee 
during hot periods. It la Intereatlng to see whether 
this tngenloas and seductive theory, deduced from 
Langley’s ezperlmenta, agreoe with the reeuIU of 
various experiments made for the purpose of teatlng 
the theory, or with the general results of geological 
etndy. 

This comparison is made by Robert Douvllle in a 
recent issue of La Hatwe, from which we abatraot 
the following: 

The carbon dioxide contained In the atmosphere 
comes In large part from voloanlo eruptions. Hence, 
If the theory la true, the hot perloda In which carbon 
dioxide la supposed to have abounded should alao be 
marhed by great volcanic activity. On this point geol< 
ogtata are not In agreement, and a H^ly dlicuasion 
has been carried on In Oennany, where Freeh is tb'5 
principal champion of the theory of Arrheniua, which 
Is attacked by ISnim, Kayser, Philippi, and other geolo- 
gleta. It la very Interesting to see whether things have 
really occurred as If the theqry of Arrheniua were 
true. If this la the case, the purely physical verlflrn- 
tlon of the fundamental hypothesis of Arrhenius will 
hue a little In Interest It Is conceivable that the 
theory might be verified more completely In nature 
than In the laboratory 

The experiments which relate to the physical hy- 
pothesis of Arrhenius are too numerous to be reviewed 
here Arrhenlne himself maintains that a diminu- 
tion of the quantity of carbon dioxide In the atmoe- 
phese by one-half would lower the temperature of the 
earth’s surface by 9 deg. F., half of this reduction of 
temperature being oauced directly by the diminution 
In the quantity of carbon dioxide, and half by the 
a8SO('lBted reduction In the quantity of water vapor. 
Arrhentus atndied the radiation from a body at the 
temperature of the laboratory to another body cooled 
to 112 deg. F., and which played, with reaped to the 
first body, the part which interstellar space plays with 
respect to the earth. He found that the absorption of 
the thermal radiation Increased continually with the 
mass of carbon dioxide employed. The proportion of 
heat absorbed sometimes exceeded SO per cent, and 
the interpretation which Arrhenius had first given 
of Langley’s experiments was completely confirmed by 
his later experiments. The German physicist, Ktx'h, 
however, finds that the same mass of carbon dioxide 
absorbs more beat at high than at low pressure, a 
reenlt which would appear, a priori, very unfavorable 
to the theory. But the experiments of Rubens and 
Ladenburg are the most important. They have been 
differently Interpreted. Here are the facta. Bystud.v- 
ing with the spectroscope, the absorption bands pro- 
duced by the Interposition of a stratum of carbon diox- 
ide of measured thickness before a body which emits 
long waves of “dark heat,” It is found that there are 
three such bands, corresponding to wave-lengths of 2.0, 
4.4 and 14.7 thouaandths of a millimeter. The two 
bands first mentioned remain unchanged when the 
thickness of the absorbing stratum of carbon dioxide 
la Increased, bnt the third band Inoraases in width 
and thus glves»«rldence of Inereassd absorption. The 
following table IndlcateO the magnltn^e of tUs phe- 
nomenon, which aocorda with' the theory of Arrhenius: 

AWerptlon (per sent) S.B U.S IB.S kO.S Sl.t SI.4 

Thtak^sMutabsartnntiKtMmnfidt.). 4 too too aoo «» 

RdPOas nnd Ladenburg, who ate not In. tevor of 
the theory of Arrhenltio^ aaflmate that thia Inorsaae In 
absorption, is too wnaU to explain tjie glaolal perloda 
Tbie If not a neosffary uM^pluston; bqt, at all events, 
the refult nt these tOctWrira^te la eontradteWd hy the 
ra«nu obtained by tCgyaer, iriio attempted to prove 
• egtHnlteHiatally that at braasUres higher than S Inehee 
ht ailMbury, the ateoaatt «( atewrpuan te not InHueBoed 
Jibinrdialb^ or duiti|ifhiB|r ^ ffvaattty of carbon 
^thla ^ilolai svMntir bfl« no attantton 
.v<# abaqratton . 

:mrnhiltea ■teMaBna ^-«ai ,4tlier aWa. 

#|aira«.^gaittb' , ai^iyitft; 'from 


gamine iimHCAH 

the tact that the glacial perloda of the Upper Carbon- 
iferous, the Fermlan, and the Tertiary follow periods 
(Carboniferous, Ulster Cretaceous) In which enormous 
quantities of carbon were fixed In the forms of coal 
and lignite, and the quantity of carbon dioxide In the 
atmosphere was thus possibly diminished. The vol- 
canic eruptions of the Upper Permian terminated the 
glacial period which occurred between the Carbon- 
Iferoua and the Permian. This Is the only geological 
evidence in favor of the theory of Arrhenius. The 
unfavorable evidence la more abundant. The Permian' 
and Tertiary were periods of great volcanic activity, 
and, on the whole, hot periods, which accords with the 
theory, but there is no parallelism in detail between 
temperature and volcanic activity. The rich flora by 
which we now know that the ’Tertiary period was 
characterised, proves that the oHmate coaled progres- 
sively from the Ollgocene to the Miocene, and from 
the Miocene to the Pliocene. Now, the Miocene was 
a period of very great volcanic activity, which should 
have prevented this cooling If the theory of Arrhenius 
is correct, or If the temperature had not been influ- 
enced by Bome factor more powerful than the quantity 
of carbon dioxide In the atmosphere Similarly, an 
almost uniform and very high temperature prevailed 
over the entire earth at the Mesozoic epoch, as is 
proven by the sub-tropical fauna found in l.«wer Cre- 
taceous deposits on the west cosat of Greenland. This 
fact does not accord with the great Infrequency of 
volcanic eruptions throughout the Mesozoic. 

Moreover, it Is not absolutely necessary to suppose 
that the glacial perloda were cauaed by a lowering 
of the general temperature of the earth’s surface, in 
connection with a reduction of the quantity of carbon 
dioxide In the atmosphere The unquestionable occur- 
rence of many glacial phenomena In South Africa, Aus- 
tralia and New Zealand, haa suggested the premature 
conclusion that the glacial perloda were general or 
nearly- ao. It Is very poesfble, on the contrary, that 
they were eaeehtlally local phenomena, connected with 
modifications of climatic conditions caused by changes 
In the distribution of sea and land. 

The Wriflit'litfriiigraiient Suit in France 

T HB Third Chamber of the Civil Tribunal of the 
Seine handed down an opinion, on the 29th of 
April last, on the validity of the Wright patents In 
France. Although the decision is by no means final, it 
seems that the French courts are inclined to uphold 
the validity of the Wright patents. 

As in this country, the point at Issue was not simply 
the niothod of warping, but the use to which the ver- 
tical rudder la put during the proceas of warping. It 
will be remembered that the Wrights never claimed to 
be the originators of warping a wing In order to pre- 
serve lateral balance, but that they did claim to have 
discovered the neceeelty of throwing the vertical rud- 
der over to the aide of least resistance during warping, 
in order to prevent the entire machine from swinging 
around a vertical axis. In the earlier Wright ma- 
chines, the vertical rudder and the warping devices 
were operated from a single lover, which was given a 
kind of elilpUcal motion In order that the wings 
might he warped simultaneously with the swinging of 
the rudder. 

The French preliminary decision Involved the fol- 
lowing machines and makers: Bldrlot, Koechlln, 
Clflment-Bayard, Antoinette, Farman, Ksnault-Peltcrle, 
Fernandes, Lies Ateliers ‘Vosgiens, and La Banque 
Automobile. The court held that the French patent 
dated March 22nd, 1904, granted to the Wright Com- 
pany, covered not only the simultaneous operation of 
the rear vertical rudder and the warping devloes.biit also 
the separate operation of the two, so far as that oper- 
ation was neowiiary to keep the machine on its course 
In straightaway flight. The defendants had sought to 
limit the French assignees of the Wright iwtent to a 
mechanism which would slmulteneousiy warp the 
wings and work the rudder, leaving them free to 
employ warping devices and rudders which were not 
Interconnected. "In the patent of 1904,” said the court, 
"the action of the warping devices with the rudder 
operating devices is described so minutely that it can 
he understood and applied by engineers and aeroplane 
constructors; there is no reason to believe that the 
Wright brothers should have claimed their combina- 
tion more broadly, and should have specifically cov- 
ered the separate (deration of each of the elements. 

. . . After the patent of 1904, the Invention con- 
sisted In a method to maintain or re-eatahlish the 
equilibrium of the aeronautic apparatus, and to guide 
the maofaloe in a vertical or hmrlsontal direction. 
Among other ^elmsenta the patent provided for (t) 
two horlnmtel aartaoes called wings, constituted by 
frames , on whinh .tehiic was spread, and connected 
with one another by posts and articulations which 
pomlttod the ttnvsineots of flexion and torsion at the 
«b4s of the iHbcIi IB inVarso (Ursotton: (2) a 


tlcal movable rear rudder connected wltli the cable, by 
moans of which the wings were warped . . . The 
combination of the two elements evidently falls within 
the scope of the patent. Inasmuch as it is there said 
(Hues 4 to 19, page 3): ‘By this means of fixation 
the same movement of the cables which actuates tho 
end of the wings also presents to the wind that side 
of the vertical rudder which is turned toward the side 
having the smaHesl angle of incidence ’ " Cuntlniilng, 
the court remarked that the disBoolatlon of the two 
elements claimed fell within ilie scope of the patent 
of 1904, and that since the independent operation of 
the warping devices and the vertical rudder waa a 
natural development of the original Invention, the 
patentees or their naslgnees alone should be privileged 
to enjoy the improvements made. 

In 1907, the Wright brothers took out two other 
French patents, in which warping devict-s and verticul 
rudder operating devices, functioning lnde)S‘ndently, 
were described and claimed, but providing that the 
two elements could be operated togetbor, if necessary. 
These two patents of 1907 repeat much of what is con- 
tained in tho patent of 1904, and for that reiison the 
court was Inclined to construe the later patents as 
embodiments of Improvements on the original 
invention. 

Convinced though it was that the French 'Wright 
patents wore valid, and that most, if not all, of the 
defendant companies were infringers, the court was 
not inclined to hand down a final decision. It thought 
It advisable to ascertain whether there might not be 
one or several anticipations of ail tho elements de- 
scribed in the patent of 1904, and whether it might 
not bo possible for the defendant companies to shovr 
that they could manufacture machines which would 
avoid the Wright claims The court felt that It needed 
expert opinion to assist it In deciding whether or not 
the Wright brothers were the original Inventors of 
the apparatus In which they made their famous 
flights in France in 1908 Three experts were ap- 
pointed for that purpose, Messrs. LoautO, Command- 
ant R4nard and Marcelle Deprez, to ascertain If there 
wore any anticipations of all the elements iu the com- 
bination described in the patent of March 33nd, 1904, 
nnd in tho case of a negative result, to determine If 
the structural parts of the machines of the di>fendantB 
are Infrlngemente of the Wright Invention and to bo 
conaldered as accessory improvements of that inven- 
tion; or if, on the contrary, there are oasentlal differ- 
ences between tho characteristic elements of the 
defendants’ inventions and that of the Wrights. 

New Reaeurdieg in Stellar Evolution 

P ROF J C. KAPTEYN, director of the observatorj 
of Groningen, in on address to the Thirteenth Dutcl 
Science Congress, which met in that city in April, has 
made public some exceedingly Intereatlng facts con- 
nected with the delicate researches by which he (sIm 
ultmneouBly with Eddington at Groeiiwlcb) dis- 
covered the dual character of our stellar system. 

l*hese facts were discovered in the course of a study 
of those stars which give the greatest promise of ex- 
tending our knowledge of tho real constitution of tho 
universe. In particular. Prof. Kaptyen made a careful 
study of the star drifts formed of stars of the same 
Spectral type, especially of the helium stars and the 
stars designated as types 1. and II. These three types 
form a chronological series, tho helium stars being 
the oldest. 

From a comparison of the parts played by these 
three types In the formation of the two great star 
drifts of which the stellar universe Is composed, 
Kapteyn finds that, in passing from the helium type 
to types I. and 11 , the approximation to parallelism 
of the drifts diminishes, the direction of motion gradu- 
ally changes, and the mean velocity Increases slightly. 
These results Of observation, in conjunction with 
other known facts, lead Prof. Kapteyn to the follow- 
ing conclusions: 

1. The stars cannot have been formed from plan- 
etary nebule- 

2. The origin of the stars should rather he sought 
In the spiral nebul®, our knowledge of which is still 
HO Imperfect, and In the Irregmlar nebulsft, such as 
those of Orion and the Pleiades 

3. AH the known facts indicate that the so-called 
universal force of gravitation exerts no influence upon 
the primordial matter from which all atai’6 have been 
produced. 

4 . The stellar system was not originally a single 
system In which the two knowu drifts or currents 
have developed, but the present system Is the result 
of the encounter of two systems which, originally, 
were entirely Independent of each other 
G. Tho primordial matter Is now more abundant iu 
the drift of leas star density and is edmost entirely 
absent from the oppoeite drift, which Is richer tq 
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A Firrt Mortgspe bond iMiue of #350, 000 
secured by an exceptionally efficient water 
power developtnent and modem plant lo- 
cated in one of the most rapidly growing 
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! A develoiied water power is a perpetual 
income - producing asset of increasing 
value, and we strongly rei ommend the 
bonds of tins issue for investors seeking a 
(onservative investment for their July 
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Dr. Alexander Graham Bell’i lee 
Stove 

Keeping the thermonMter at aiatr-tre 
By William Athartoe Da For 

D n. ALEXANDER GRAHAM BELL. 

luventor of the telephone and many 
other Uilnga, ti this summer working 
on a cold air syatem of making life In 
city houses In the summer time endur- 
able The vesulta of his InvesUgationa 
have been that he has maintained a 
temperature of 66 degrees In an impro- 
vised study in his Washington home, and 
bus luxuriated in this Ideal temperature 
while Congress, Government offlclals and 
others forced to remain over in the beat 
of the national capital have sweltered. 

Dr. Bell's refrigerating system is a 
modification of the “Ice above" Invented 
some years ago by Willis J. Moore, chief 
of the Weather Bureau. In Mr. Moore's 
loe stove the process was reversed and 
Ice was fed Instead of coal. A current 
of air was passed through It and Into 
the given living rooms of a house. Tbia 
cold air bad a certain effect In lowering 
temperatures, but it was found that the 
cold air soon escaped and the original 
temperatures returned. 

Dr. Bell has Just returned from a trip 
around the world. He has spent a year 
In uninterrupted travel. In many tropic 
countries where Europeans and Ameri- 
cans dwell he was surprised to note that 
uo effort was made to reduce tempera- 
tures. In none of the houses of the 
tropics Is (he temperature less than the 
normal shade heat. Dr. Bell held that 
by taking thought this condition might 
be Improved upon. 

He returned to Washington just at 
the beginning of the summer. The Ice 
stove suggoatlon, coupled with his ob- 
servations abroad, and a desire to re- 
main comforiably In Washington for a 
time to look after bis interests, led to 
cold air experiments He soon decided 
that, while the lee stove prodticed cold 
air, the ordinary apartment was not 
fitted for Vetalning It. It Is a well-known 
fact that cold air Is heavier than warm 
air. Everybody has noticed that when 
la window is opened In a room In cold 
weather, the feet of the occupant# soon 
[ feel the cold while the room Is still 
warm higher up. The admitted cold air 
I baa fallen to the floor. 

More exact experiments prove more 
I conclusively the greater weight of cold 
air. Cold air may be poured into a 
bucket and be carried about. It Is much 
like water or any other of the liquids 
Being heavier than warm air, however. 

It has a tendency to spread out as water 
would unless restrained. So, when cold 
air Is poured Into the ordinary chamber, 

It flows out through the doOTS, the win- 
dows or any other leaks that may exist 
In the given apartment. All houses are 
built open at the floor level. They will 
not retain the cold air. An attempt to 
keep cold air In them Is as useless as 
an attempt to keep water in a bucket 
full of holes. 

8u< h were the conclusions which Dr. 
Boll reached. Then the Idea occurred to 
him of finding a receptacle for his cold 
air On the ground floor of his house 
Is what was onoe a swimming tank. It 
Is built to bold water. He decided that ! 
It would hold cold olr. 

Dr. Bell discarded the original Ice 
stove and arranged a large Ice box of his 
^twn design Air pipes lead into this 
loe box, and lead from It into the bob 
tom of the empty swimming tank. Into 
this 'lead pipe Is placed an tiSotrio tan 
whtoh regu^tM the Horn 9t atr. WkM 


the fan Is started It diam air tkoaugh 
the lee box and oonduots It to the bottom 
of the swlnunlng tank. The tank Is fllled 
with cold air just as It might bs filled 
with water. To be sura a certain antount 
of the cold air comes In contact with 
the warm air at the top and Is oarrled 
away. But a small current oonstantly 
coming In from below replaces It, and 
the room Is kept at the desired tem- 
perature. 

Dr. Bell set the scale of the desirable 
tempM-ature at 65 degrees. This Is re- 
garded as the ideal degree of heat andj 
cold for the well-being of man. He regu-j 
lated his tan In such a way that It would ' 
keep a sufficient current of cold , air com- 
ing into the room to maintain this tem-l 
perature. He moved his easy chair, hlsj 
study table and hla couch into the old 
swimming tank. There, he la spending 
the hot weeks in Ideal oomtort, while the 
President of the United States and those 
dignitaries who make the laws swelter 
with the thermometer at 90 and above. 
Once In three days the loe box requires 
rofllUng, taking 200 pounds. This and 
the current required to keep the small 
ton going Is the sum total of the ex- 
pense of maintaining the cold air plant. 

Dr Bell 1 b succeeding In keeping cool 
In sultry summer weather In Washing- 
ton, and that weather is as had as it 
Is easy to find But he holds that he 
is also establishing a principle upon 
which may be based a practical plan tor 
refrigerating a portion of any city house. 
He Is not patenting any of his appll- 
anoea In this connection. All the world 
Is at liberty to use the scheme of the 
Ice box and the fan and the water- 
tight room for retaining the cold air. 
In almost any house there Is some room 
that may be adapted to the scheme of 
containing cold air. The manner of its 
arrangement and fitting to the purpose 
may be worked out by the given house- 
holder. Any man may arrange himself 
an apartment where be can regulate his 
climate to suit himself. The expense of 
this made-to-order climate for an entire 
summer will be less than a single 
week’s end at a watering resort. Dr. 
Bell believes that the future will wit- 
ness a general application of thU method 
of overcoming summer heat discomfort 
through taking thought. 

How 1 Inventod the Air Brake* 
Py George WafitfaigiMMiM 

M T first idea of braking apparatus to 
be applied to all of the cars of a 
train came to me in this way: A train 
upon which I was a passenger between 
Schenectady and Troy In 1866 was de- 
layed a oouple of hours due to a collision 
between two freight trslus. The loss of 
time and the inconvenience arising from 
It suggested that If the engineers of 
those trains bad had soms means of ap- 
pdying brakes to all of the wheels of 
their trains, the accident in question ' 
might have been avoided and the time of 
my fellow-passengers and myself might 
have been saved. 

The first idea which came to my mind, 
which I afterward founfi had been in I 
the minds of many others, was to con- < 
neot the brake levers ot ffieh ear to Its * 
draft gear, so that an appilditlon of the 
brakes to the locomotive, islilch ironld ' 
cause the cars to olOH nj) toward the 
engine, would thereto afiply a hrafclpg I 
force through the oonptMWftnd lovers to 
the wheels of each ofig, Although the 
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knowledge been put In operntlon. the ! 
Apparatus needed tor a demmitratton 
WM, however. Ahborloualr ems^otad In 
hrwim a nwohtne shop in Pittsburg, being fln- 
plSi^ lb ,»ny nJly completed in the summer or earlr 
" , autumn ot 1868. This apparatus «on- 

I was In slstad of an air pump, a main reservoir 
fSbt- Into which air was to be compressed tor 
<)«tW Itallroad. the locomotive equipment, and four or 
lif.iiAik N'..Tl'owas, inyltod mwikn inspect five orllnders such as were to be put 
Wfui WM tiMin considered as ideal paS' under the cars, with the nooesaary plp- 

S Hif. (gain, namalyA the AuMwa aooom- Ing. all so arranged that their operation 
1 aSeepted this tovltation, as upon a train could be obeerved. Rail- 
wwa loticing over the train, which way officials of the Penneylvanla and 
^fttad with a chain brake, 1 was in- Panhandle railroads wore then Invited 
tedinnsd by Mr, Towne tp 1^. Ambler, to Inspect the apparatus and witness its 
thn'fttvnntor of that brake. The Ambler operation. As a result, the superintend- 
brnp. as was explained to nm, consisted snt of what was then known as the Fan- 
of 'f; wludlasa on the locomotive which handle Railroad. Mr. W. W. Card, of- 
OSMldi be revolved by pressing a grooved fered to put the Steubenville aecommo- 
Srii^ against the' itange of the driving- datlon train at my disposal to enable 
Whbti to wind up a chain which ex- me to make a practical demonstration, 

tended tMlieath the entire train over a The apparatue exhibited was removed 

SBirlas «f roltere attached to the brake from the shop and applied to this train, 
leVent of each car and so arranged that which consisted of a locomotive and tour 
tba ttgfatonlng of the chain caused the cara Upon its first run after the ap- 
bnlke levers to move and thereby apply paratus was attached to the train, the 
the brake shoes to the wheela. I ven- engineer, Daniel Tate, on emerging 
turedt to say to Mr. Ambler that I bad from the tunnel near the Union Station 
been working upon a brake myselt, but In Pittsburg, saw a horse and wagon 
was IpuBediateiy Informed by him that standing upon the track. The instantane- 
thsra waa no uss working upon the ous application of the air brakes pre- 

brska problem, because he bad devised vented what might have been a serious 

the baty feasible plan, which was fully accident, and the value of this Inven- 
protected by patents. Mr. Ambler's^ >tion was thus quickly proven and the air 
OpiUjiWt and advice, however, proved to brake started upon a moat useful and 
be an Incentive to a more energetic pur- successful career. 

suit of the anbdect Prior to the construction and practi- 

As «n 'Improvement on Mr. Ambler's of too air brake, I had oppor- 

plan, I oonsidersd the uee of a long tunltles while traveling to present the 
cylinder to be phioed under the locomo- eubject to numerous railway official# and 
tive, the piston of this cylinder to be to endeavor to secure their co-operation 
so connected to the chain that it could In the development of the apparatus, 
be drawn Ught by the application of None of those approached appeared to 
nteuu from the locomotive boiler with kavo faith In the idea, though I after- 
n torcp which could be more accurately ward found that the aoquaintencee 
oontrolled than was possible with the “ado and the many discussions I had 
Windlass arrangement. A short study of had with railway people were of great 
this Idea sbowsd that It would be im- advantage in the introduction of the sir 
possible to have a cylinder long enough brake upon the railways with which they 
to operate a chain brake upon more than were connected 
tour or five cars, whereas trains of ten (To be loniinued.) 

and twelve passenger cars were fre- 
quently run upon the important rail- NotM for Inventors 

MnM Rnanla for Plan_A 


Notes for Inventors 


« *u . . , Left-hand Mold Boarda for Plows.-A 

My next thousht waa the placing of a examiner has Just returned 

steam cylinder under each car with a ^ trip to Oklahoma, and remarks 

pips conneoUon extended from the loco- „„ the large number of plows with left- 
motive beneath Ite tender and under 

each car, with flexible oonnectlona of B,„tbern Ohio, Illlnole and Indiana, 
some sort, not then thought out. ao that Although he has farmed much of hi. life, 
Steam could be transmitted from the lo- to explain why the left, 

c^tira through the train pipe to all of 
the cylinders: but, as In the case of the „ 

attempt to improve the chain brake. It Ttiklng Machine BaeoriL-Tho 

rwittired but little time with eome experl- Syndicate of London I. the 

mentation to disclose the fact that It f ? 

would be impossible, even In warm record and bolder In wh ch 

weather, to suoce.efully work the brake. ‘’"I ““"‘r 

upon s number of car. by means of toln flexible record receiving mat^ 
fmnamioa/i trnm tho rlsl, snd thts record Is Combined with 


upon s number of cars by means of .Z 

Steam transmitted from the locomotive th e re^o^d I. combined with 

boiler through pipes to brake cyllndera. « holder which has a backing and meaiw 
I fht. .n,™ *** provided for securing one edge of 

Shortly after I had ««hed this con- 

cluston, I was induced by a couple of 

young women, who oame Into my ^ Now Automobile Horn.— A horn 
father’s works, to subscribe tor a month- for automobile use has been pat- 

ly paper, and in a very early number. Brooklyn. No. 

probably the first one I received, there ‘he body of which is composed 

was an account of the tunneling of metal tube with the bell at 

Mont Oenls by matiilnery driven by defining 

etinprasaed atreqpnveyed through 8,000 ‘‘p™- “ «“•* ^ compo^i of 

feet of pipes, fhs depth, at the time of * 

that tonnel This aoeohnt of* the ine of qusUtlee and a 

oompyessed air Instantly tadtoatod that Tl^^tory sound-produclng devloe and 
hrhito fippsratta of •’the Idnd ronlsm- °i»®>''ittog such device to 

platod jw operation by steam c^ffl^lw ^ 

opemtoill hr mrans «f ootoprassad »lr “**^10 tubing. 

Utim gny, tength « tofjii* aoi I there- A New Arc Ump.— An arc lamp pat- 
nlMi lMiilian aetlvtiy to drawtnhs ©nt. No. 992.479, has been osalgned to 

of snUabto - tor th« fonwis, to® Oaneral Blectrlc Oompaay, In which 

, to pntotptto n snnft to t**® hae electrodes between which 
. to® toatea ttotoht f > fg« w to pro- '^® ** formed, and an inclosing globe 

toot & t*.;to*#asntto» togetoor with purifying mesaa through 

lihitoMy to ntto ^^oh the gases from tho nro ara oon- 

■ BiWgalto*' •*“* brought back to the arc In 

y the cost of toto manner as to prevent theta from 

I ‘'imisasd. ra. «i»iM> -eomtos . to contact with the toctoalng 

^vJ?tol>^toforarttoii.~A OMton (0.) 



Motor Trucks Not a 
Question of Horses 

T he advisability of adopting motor 
trucks in your business is not a 
question of what they will do com- 
pared with horses— that isn’t the problem; 
but a question of what the motor truck 
can do for you in extending your busi- 
ness— in rendering your service more 
efficient— in broadening the field of your 
endeavor. You don’t buy machinery in 
your factory on the basis of how soon 
will it pay for itself, although many of 
them do so quickly, but you buy the 
machine on the basis of whether it will 
improve your product or not— whether it 
will permit you to tuijn^t your product 
more quickly or not^^hether it will 
make ffie finish of youf^roduct a little 
better or not. If it will do any one of this 
multitude of things, you do not stop to 
consider the investment. 


White Motor Trucks 
Efficient 

B -IERE is no more basis for com- 
parison between a modern motor 
truck— like the White— and horses, 
than between a modern machine gun and 
an old muzzle -loading rifie. It’s all 
machine— all efficiency— it isn’t tired out 
and its capacity is only limited by the 
capacity of its drivers. White motor 
trucks are simple, sure and reliable— 
they are made as well as it is possible to 
build a truck— they will withstand all the 
■ demands that can be reasonably expected 
of a truck. They should last a lifetime 
with anything like ordinary care— they 
are real investments upon which you 
can pay dividends. 

Won’t you let us show you just how- 
let us send you a catalogue and 
testimonials of the largest 
users in the world. 


Th^ White ^^pTCompany 

838 East 79th Street, Cleveland 




Inexpemive Daylight Fireproof FactBiies 

United Steel Soih for WinJhwt I Hy-Rih hr Sidmgt mi lhoh 


United Steel Saih are made of deep 
^d Hicel lecliuni of excep' 
tionai atrm(rth and rigidity. 
The joints are not 
weakened hy cutting 
or punching. Venti- 
latori are large and 
wide with double cir- 
cular contact Joints to 
shut out drafts and 
weather. Special spring 
clips provide improved 
I method of glazing. 

[ Uoked Steel Suh 

SM hstaeMlve.fls<«nsf sW 
teabla.iMat hMin that 
srsflNMwHhJssIhht 

?ree-1911 United Steel SediCatnIof 



HY>R1B Is a tteel aheathing, with de^ 
stiffening riba used in concrete and plaatn 
work. 

FOR SIDINGS i Hy-Rib makes a mono- 
lithic concrete wall at half the cost of brick. 
FCm ROOFS t My.Rib does away with 
centering and reduces dead weight. 


with studs, saves money and makes a stronger 
wall. 

FOR CElUNGSt Hy-Rib does away with 
channels or flats, saving labor, time and 
expense. 

k sdl werii, merdy sat ap lha HyRlbshaats. swply 


Free-isn Hr-Rib Cetalec 


Write Us Before You Build 

Send us outline of your proposed building and we will send you literature 
illustrating what others have done. Also suggestions on your own particular 
work. 

TRUSSED CONCRETE STEEL COMPANY 

002 TRUSSED CONCRETE BLDG. DETROIT, MICH. 



Mack Trucks 

The Truck that has set the Motor Truck con- 
struction standard in America for seven years 

The Mack Gasoline Motor Truck, and their Busses and Stages as well, 
arc the most effective, positive and flexible Motor Trucks on the market 
today, uking a double load — in half the time — with one driver. 

Irrespective of whether your delivery problem is small or large — irrespec- 
tive of the considerations of economy and convenience, convince your- 
self that every claim made for Mack Trucks means actual dollar and 
cents savings. 

Ask us to show you how Mack Trucks can be operated twenty hoiirs a 
day— ask us why they cost only interest to maintain while idle— ask 
us how they reduce competition by advertising your progressiveness. 

Ask us these questions and you will know why the Texas Oil Company 
uses thirty-three Mack Trucks, and the American Telephone and Tele- ■ 
graph Company has ordered thirty-nine Mack Trucks. 

MACK BROS. MOTOR CAR CO. 

Main Office and Shops, Allentown, Pi^ .U. S. A. 


0 MMlac paper eeasel, Ita. •'0^ 

luts a MntosiiHshit|»e 

receptacle^ ud fdUU id .;p»; 

receptacle and 'fyffMM' IfO Po faMoil i» 
foros St handle wlMtiih itaiRila M 

otlee to the walls Ot t^e ree^N^ol*. 

Hakiaf a 1k«e Pan ttaelf Up by thbl 
stump piaier has been 
eiited to Harry Gordon ot Bolae. Ida.. 
No. 002,410, in which a (ttlerttni le pro- 
vided alongelde a tree and tbo trunk of 
the tree Is eevered aH«htly below the 
fulcrum and le hameeeed to the stump 
that the tree trunk In falling will 
tut on the fulcrum and will operate to 
pull the stump from the ground, 

A New Gnthamau PmtoetUa.— On May 
16th, 1011, o patent was issued to Bmll 
ernthmesm of New York for a projectile j 
whose body portion hat a hardened 
tapered point on which Is mounted aj 
tapered eoft metal cap, a hollow wlwt 
cap being mounted on the forward 
tlon ot the eoft metal cap and a retn-| 
force being placed between the wind cap 
and the aoft metal cap. 

Neeamlty the Mother of lBTeBtlan.-j 
He was an Inventor from the 
West with an Improvement In farm 
equipment; but he ’also ovldenoed his 
Inventive abilities in other dlreotlona. 
Hie left leg wna pnmlyaed, requiring 
him to walk with orutchee. He had re-j 
moved the chain and right pedal from 
an ordinary .bicycle, leaving the left pedal 
a rest for the toot of his bad leg, and 
he propelled the machine by hie right 
leg, pushing the foot against the ground. 
Thue he was able to go from place to 
place with facility. His mode of carry- 
ing a wutch was entirely original. He] 
wore a chain, but the watch, a big allver 
affair, was not attached to the chain, { 
bnt carried In a large buckikln puree 
with an ordinary metal clasp, and tha| 
puree wee attached directly to the chain. 
To eee the time, he would take out the 
purse, open It, remove the watch, and 
after Inspecting It, replace it 
purae, cloee the purae and pat 
in his pocket. The whole performance 
was carried out with dellbemtion. 

For the Hardware Trade.— The rapid 
and enormous increase In the use of po-j 
tsto and beet-root aloohol ns fuel 
worth utilising by Ameriosa manufac- 
turers of articles which opnld use this 
material— ets, for Inatanea, small cook 
stoves and portable beating itoves. and 
flatirons (or aad-lrons, an’ It please yon 
better) heated by a amall Internal aloo- 
hol burner. There are hundreds of thou- 
sands of these made annually; and their 
convenience In very small households 
renders their introduction merely a ques- 
tion of the price of the so-called 
natured" or undrinkable ahsohol. There 
Is a society in Germany eomposed of dls- 
tniere and manutactorers ot alcohol- 
burning devices, Ivhlcb bolds permanent 
exhibitions of raeb apparstus. offers 
prises tor the eneonragement of the to-' 
dustry, eto. 

Aa Improved MoH^ Unit Byetem of 
Train GoirtroL— A patent. No. 002,502, 
has been Issued to the Westlnghouse 
Blectrle and ManuflscUtrtng Company, at 
assignee of a Havre (France) inventor 
for an electrloally propelled train of a 
number of vehicles With an engine on^ 
each vehicle and generatora driven >%{ 
epectlvely by the engines and propeMlngl 
motors for the vehlclsa which motors are 
supplied respectively from the generators | 
upon the same vehicles ss are propelled j 
thereby, and meana are iprovlded tor 
trolling the eperatloa nt the englneB and 
of the motors from a oontyolling point 
on the train. 

A New Edison FlBpA^A patent, Np-I 
902,204, was issued 20rd. 1011, to 

Thomss A. Edlsoi, ^ A dsOlee Bn- feed* 
inf pnlvernlaBt laaMrlkl, wbldh Ifleliidodi 
a uttmber of ' 
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TtfL 1 tetta with th* tMtihi tnfle ot 
AknlcUi rocAi, Ita orftnlntl^ ind mta* 
•ftnmBt, lt« cUMlfleatlon utd tetUta, tSi« 
rtHUreeg wlienco It comei, and ita TOlnma and 
oaminca. Oy tiie dm at cmptaU! abarts tbe 
theraaM la tralDr darlac (awnt yaara to 
ahewn in a atriklns nunuier. 1‘aulnf to ttM 
iqnaatton of loaiuntemant, tb« ordaatoatlana of 
|umi4ii<mt ayatetaa are given (n datatl, laatnd- 
lag the j^raoBBol of atiectol ataffa tDalntataad 
for the portMwe of tnareaslag tho produetiv- 
tt)r ot Indaatrtoa aarved by the aoaipaay and 
of attraeting hew indnatrlea lo Ha lupporl. 
SWpbaato to laid ttpon tbe fact that a rail- 
way wiMt nmlM thonaanda of rataa in which 
tena of thooaanda of IndlTldnala have a vital 
ilfteMat. UtMD theae ratea and aervleea de- 
penda tbe health of tbe bnatneea aotivitlea 
Of the nation. The delicacy of the altua- 
tion camot' be Ignored. Oflleera of the com- 
pany can no longer regard tbeira aa a prf. 
vote eaterprlec, but are coming to teallae 
more and moro hew Indtoiolably their proa- 
porlty to bound up with that of the intereata 
they aerve. “Tbe better the tranaportailen 
aervlee the morn aubatantlal to the baato for 
larger groee eaminga " Tn the cbaptera which 
runalder fretgbt forma and atwiuntlng, fae* 
almlire of bllU of lading, etock eontracta, way- 
bllla, tracera, dally reporta and reoorda, and 
own depoalt allpa, are abuwn, with a full 
eaplanatlon of tbeir uaea aod advantagea. 
Car aervlee and aSoleBcy to glvaa aatended 
atody, the machinery of rate making la ea- 
hlbitad in action, and Import and eaport ratee 
are explained and charted. < The chaptere 
containing main let of a technical nature were 
all read, erltlcleed and corrected by tralle 
npecti. Vol. 2 deala Uflth tmaaenielt. ozpreaa 
and mall acrvtree. Here again forme, mape 
and chart* aid tbe teat In eonveylng a maxl- 
num of Information In a minimum of ^laee 
Paaeenerr ticketa of tbe early daya are eon. 
treated with thoee of tbe preaeat and the 
vcftdage of the excuralon ticket to mode plain. 
Uethoda of accounting are given eonaiderable 
apace. The baggage aervlee to fully treated 
and ita rulea and forma adequately preeented. 
Illomlnatlbg cbaptera follow on the develop 
inenl of paaaenger traflic, electric end eteara 
railrouda, cxpniaa companlea and oarriera, aod 
the railway mall aervlen. Tbto la an admlr-| 
able work, and Ita value to railway men andi 
to atudonta can evarcety be overeatimated. 1 
lUawAT PgoauiMH. Kdited with an In- 
tfodnctlon by Wllltaoi Z. Ripley, 
Ph.D., Profoauor of Bconomlci, Har-| 
vard Unlvepilty. Now Tork: Ginn 
A Co. 8 VO.; 886 pp. 

The awt part of the volume la devoted to 
iiprintg of papera auch aa Cbariea Prancia 
Adasufa “Chaptora of Rrle," and Ida II. Tar- 
bell'a “Standard Oil Bebatea,” and to reporta 
Of caaei auch aa tboae of the St. lioula Bna- 
Ineaa Men'a L(«gue and the Dawaon and 
Danville conteala over tbe Southern Rfting 
ayatema Prof. Blpley admlta that tbto to 
throwing Infamoua evonta Into high light to 
the exeluaton of tbe great maag of aolld pio- 
neer work done by the mllroada ; hot in a 
work aiming at tbe betterment of extoting 
eonditloaa tbto reviewing of the darker aide 
la obligatory. HU view of the proeent and 
of tho future to optlmietlc. Tho enactment^ 
of Federal kgtolatlon baa abown tbe guloken-! 
lug of the public conectonce, and a further «x> 
teitoton of public regulation to urged. At the 
aame time. Prof, Ripley would re-eetabileh the 
pooling lyetero under government aupervtoloo, 
.believing that It would lead to ttaMe rttea: 
and reeult In more direct routing, with all 
the tnereaee In cdlcltmcy and economy that 
•och aimplided condltloni Imply. Tbto to n 
mognttlon of the fact that ratlroada, unlike 
ladoatrial eouhlnatlone, are eMentlally 
anal uumopoltoe, and aboold be treuted aa 
xttch, Tha pooling ayatem would aHlt per- 
mit of healthy competition, not by rato-col- 
ting or aeeret rebatea but through tho ex- 
taaaiou of bettor eervloe and faciUtleu. In 
tbn third dlvielon of the work, the eubjefll of 
g o v e rnment regulation to given x Hmugfctfnl 
Anonaulon, und tbe groat underlying prlnci. 
plea of oonetltutlonal taw ae dolfawd by tbe 
VMothl Courta are abown In tho m a king . 
Knnpeaa way* of handling tullwgy problema 
ari tone tnto to aome length, and ;flMir adapt- 
ability or non-adaptability to AUMrlea* ooadl- 
ttau to pointed out. It la Prof, ttlplag'a non- 
olnnlen that our tranoportaticn «yn^ to the 
hitot In tbe world ; but, aa he agya that to no 
tgaiW why It may not be Improvod was in 
maae pnrttouiara by tbe adopthm ^ Itempean 
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How Polarine 
helped Burman 
to break two 
world’s records 


“ 141 miles an hour is going some,” as 
Bob Burman remarked after his record- 
breaking drive over Daytona Beach in the 
BUtzen Benz car. 

It is. And ^ man out after the world’s 
record doesn’t take chances on his equip- 
ment The car, the gasoline, in feict prac- 
tically everything Burman used except the 
oil, were especially prepared for this event. 

For lubrication he used Polarine Oil, 
Polarine Transmission Lubricants and Po- 
larine Grease — the identical Polarine you 
can buy in the open market. 

In his trial spins Burman satisfied him- 
self that Polarine was the most efficient 
lubricant Read what he says : 

"/ u$ed Polarine in practice and in 
final trials and it helped me break 
records. Nothing but Polarine for 
me from ntno on." 

It was a supreme test atid Polarine 
proved itsclt 




Oor experience in the 
inanufiu:ture of lubricatins 
oil* for many purposes en- 
abled us to develop in Ped- 
arine the most efficient gas 
engine oil yet produced. 

Polarine Oil gives practi- 
cal freedom from carbon 
deposit, yet unimpaired vis- 
oodty is preaerved. 

It does not break up nor 
looe elaatfoity under severe 
frktioD. 

It holds its Vbody” under 
extreme hast 

It flows freely down to 


The Polarine brand 
covers: 

Polarine Oil ( in gallon 
and half-gallon sealed cans); 

Polarine Tranamitaion 
Lubricanta ; 

Polarine Cup Creaae 
and Polarine Fibre 
Creaae. 

These lubricants cover 
the needs of every part of 
the car. 

Send to our nearest agen- 
cy for our booklet, “Polarine 
Pointers," which includes 
helpful hints on the care 
of motor cars. 


^Standanliaa Company 

(tsempmetei) 
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Qvilization — ^from 
Signal Fire to Telephone 


^HE telephone gives the 
■ widest range to personal 
communication Civilization 
has been extended by means 
of communication 

The measure of the progress 
of mankind Is the difference 
between the signal fire of the 
Indian and the telephone 
service of to-day 

Each telephone user has a 
personal interest in the growth 
of the whole telephone system 


He IS directly benefited by 
every extension of his own 
possibilities 

He IS indirectly benefited by 
the extension of the same pos- 
sibilities to others, just as he 
is benefited by the extension 
of the use of his own language. 
Any increase m the number 
of telephones increases the 
usefulness of each telephone 
connected with this system. 
The Bell System is designed 
to provide Universal service. 


AMERICAN Telephone and Telegraph Company 
AND associatco companies 


One PoHsv 


On* Sy$i«m 


Univmrml Smroieu 





The Sportsman Finds Carbomndum Products 
the Handiest Things He Has in Camp — 

Sharp Axes and Knives, Fish Hooks and Gaffs — 
and keen, easy shaving razors help a lot in 
making an outing enjoyable— 


TlieC 


n Company, Niagira Falls, N T 
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iM that tiM JnetttwttM at ndtoMei 
on Anertmn tsllMads *e«i4 fi»-| 
nH In in enmante mvina ot at iMit aj 
aUMon doUere • «tr the eelnm In bew 
n put of tbo brief eabnitM betm Ci 
nieeieii— ettempte to refntc Ute raUroadii^ 
etaliBint that the poMlhllttlea at aaraiinif to 
operation bare been esbaneted, m4 atvee hl« 
own eolation of the qneetton in a leriei ot 
well written artuawnti and ausseatlMiia 
(dfle Inetincn are flven In tbe aiiyUoabHlty 
of tbli modem mon^nt to railroodii^ In tb« 
maintenance ot equlptnent end ot way and 
In tranaportatloD 

Raiuoad Admnmtbation By Ray Mor , 
rla MA. Naw York D Applaton 
A Co 1910 Sto 809 PP Price 12 
net 

The editor of tbe Aotheoy Au Oeeefte 
(leee tbe noa teebnlcal reader a view of the 
manacer'a proMeam la raUroad oiyMlaatlcn 


the work. The etatementa coma abarp and 
Iclaar aa tbe crack of a pm on a froety mo-n 
We are at once Initiated Into the mjra- 
terlei ot conetractloft— the baadonartera ilaff 
the Held ataff diplomacy vereoe the rUfbt vi] 
eminent domala. and all tbe nnmeroqa o 


Bnlthed and turned over to tbe cperetlnB 
organtaatlon A dlayram of thia operating 
loraanlsatlon In Us broedeit, slttpleet form will 
tbe outline of en hour flam At the 
top are tbe itockholdera, who elect dlrecton 
who In turn eppolnt a preeldent Tbe presi- 
dent a powera are directed and diffused 
through Tlce-prealdentf, the general manager 
and auperhitendents, until they guide and eon 
the lower unite ot tbe orgenisatton in 
practice of eourea, the problem la mnch more 
eomplea than the above anperflelal atatemeutj 
would Imply It la In preaentlng theao 
plezltlea and ebowlag the waya In which tbeyj 
are met end bandied that Mr Morrtv die 
chwes hie practical knowledge and that rarer | 
faculty of conveying the knowledge to otfaeni 
simple and attractive lanpiage Plentiful! 
gr me rlearly demonstrate tbe apportion 
mont of authority and reepoDalhlllty— a vital j 
onalderatlon In tbe chapter on the public] 
«lattons ot a railroad micb li done to 
I away misunderstandings and alleviate frlcltonj 
' een the road and Ita patrona Ter 
of development are reviewed aa affertodj 
by comblnatlona traffle reionreea, labor dm 
jdlUoae and popular denuuid. Nothing but] 
can come of tbe public and tbe railway] 
] getting Into closer touch When tur pi 
come to reallan whet a splendid ecblevemnntj 
sueeeeefal raUway admlnlstrstloo It. they will] 
be more sympathetic and Isnlent toward bard 
ly prev ntable sbortcomlngs. At tbe same 
time their new knowledge will enable tbsm 
to dleerlmlnate between the faults inbvrent 
all buman systems a d tbe deliberate Im 
poeitlaDS and extort ons f a monopollatlc 
body toward those whom It was created to 


OtTS Hom Railwatb How They Began 
and How They Are Worked By W 
J Gordon Two Tolumea New York 
Frederick Wnrne * Co 1910 8 ti 
inuatrated Price 14 60 net 
This Is a well written aumptuonsly 11 
I rated story ef Britlsl rallroada and It v 
rove engroasina reading to all wbo like 
I ar bow man bee struggltd to bend tbe laws 
r net re to his will Tbe first volume baij 
no i ss than three bfifidred llluetratlone from 
pbot<«r«pbs and thirty-sts colored plates It 
Ukes tbe seven greet railway syetems of Bng 
lanA one after another and gives their orl 
gin, blatory and devel pmont down to the 
present day Early times weM atlrrlng timea 
leas tbsn those we are living la — times ot 
tbe broad gag persss fie narrow slipping] 
clay tersM rhatn loaded piles tbe estuary] 
tuinel vwsie the tidal wave— until the 
physical constructions wm* conquersd and tbs 
guiding minds left tree to devel p 
tbe railway along the lines of c 

emnfurt, and speed Then 

arvels of the locomotive abetsH-tb' 
dranlie riveter tbe drilling aMchlnes. 

Ing press#! tbe englne-tesHiig pit, where 

enginv are speeded Up to eighty mtiea, 
aa bour without advancing aa inch while | 
meaanremimts at speed And power aCe taken 
fuel and water oouwimptian aecunitely noted, 
jwaetee weighed and tbe dcv«U>p«d power util 
iaed at tbe saint time to drive an air cdin 
pressor that •applies the pnevttatlc tools 
— Uldtaad RaUway wbcae capital] 

I la aM>fonrtb tbe aniMint ut tbe Nattonat Debt, 
Ibis company baa perhaps done m 

Rritlsb advaacemeBt than any other 
the Sret to tarty cpal lb* drat to 
esenreion the first to ktak* 

carriage comtortable. Tbeto la fbe lamdou'l 
•ad doWthWatoMii wM*lb topet be credltodl 
with tbe first Mai at awfontetle •ignniung,| 
Orlmm la due tb* lAuMktlj 

wbcwi Ptymontb dtt«d " 

■ -^'4 
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TaW Motorcjrdes 



All that you «n> buy in any machine ever 
made U icTvicc. YALE (crvice under* 
liet that compete atiabction which marki 
the YALE rider everywhere you iind him. 


tlw Inktatete OonuiMKe Lmt 

(OmrinuAi/nw iMiee Mj 
praotloAl ^wtlou have arim asd bean 
prMentad fo the coamlaaloii hr both 
earrten asd ablpiiera wlthmit waiting 
for tholr preaenutlon in a formal pro* 
oaadlng. In thia praotloe there haa 
grown np w)iat maj^ be not improperlp 
tanned a code of rules, regulatlona and 
conference rullnga. which la of great 
practical value and aulatance to the com* 
mieelon, the carriers uid the ahlppeni 
alike, and which has been manifestly ef- 
fective in the elimination of vagueneaa 
and ambiguity In taritfa and the errone- 
ous and unlawful application of their pro* 
vletoas in many ways formerly prao- 
tiaed. 

Tb the extent that a better enforce- 
ment of the law has cut out rebates and 
unlawful concesilona In other forms Its 
result has been doubly beneficial It 
has promoted equality among shippers 
and conserved' carriers' earnings to 
an Important extent. 

The full attainment of the beneficent 
purpoaee of this law depends in great 
measure upon the co-operation of every 
carrier and .shipper with the eommls- 
eloa, and It is a cause for patriotic con- 
gratulation and satisfaction that the 
vietouaness of oftenses in violation of the 
penal inhibitions of the law is being 
more and more realised as Its lust pur- 
poses are coming to be better understood, 
and that It is no longer lightly regarded 
tMt the shipper may without losa of 
character and with impunity solicit un- 
lawful favora and advantagea from the 
carrier or that the latter may with Im- 
punity grant them. Both must realise 
that when they obtain money by viola- 
tions of law they pay more for it than it 
IS worth. 

SafaitioiM of the Railroodg to the 
Public 

(OonUmMd /rom poo* S«7.) 


ttIUKr.Tak nw 

wuk JfasMte. $aaa 

mi7H.P.YileTwii$300 



Tab Mstaty it •uvrvd ’wkiit rwrs'mr— 
w>W /Ir it t»4ay, 

COK»OUDATKD MFC. CO. 
IT41 rwwwiMSAvMM T«U4*.Ohla 


Motorcycle Supplies 

At loweit price*, (hipped ««n« day 
the order ii received. Send for our 
big free Mipply catalog S. It liiti 
many idea* you ahould know about. 


benefit by railroad extension in that 
the increasing population following in its 
wake will multiply domestic markets, 
and domestic are preferable to foreign 
markets. The population of this country 
increased nearly 16,(K>0,000 in the decade 
from 1900 to 1910, and in that Increase 
the railroads were perhaps the most im- 
portant factor. They made remote lande 
acoeutble, the dlapoaltion of their prod- 
ucts practloaUe, and enabled the dis- 
tribution among their Inhabitants of the 
products of our factories 
This addition to our population during 
ten years Is almost as grsat as the popu- 
lation of Mexico and the five Central 
Amsriean etates combined, and its con- 
suming rapacity Is far greater. If we 
bad acquired the exclusive trade of 
Mexico and these live Central American 
Statea, or the entire trade of Chile, Peru, 
Bolivia, Venesuela, Ecuador. Uruguay, 
and Paraguay, the combined population 
of which la not quite 19,000,000, we 
should not have obtained the same ad- 




iFEIT WATER BKE 


Cxhllanting aud unwnislly attractive for 
I who love to be on the vniler— write to 

Wand * fternwr Hdw. Co. 


“EDROX'' 

StaMM BittfiliM 



vance In our commerce M has been pro- 
vided by the increase In our own popula- 
tion, during these ten years. 

We should reflect that by opening up 
nefr and improving our existing rail- 
can provide for the needs of a 
population twice as great as we now 
have and our country would attll be 
sparsely settled In comparison with that 
other prominent nations. Itor 
ample, the Qerman Empire haa in Europe 
a population of 93,066,000 in an area of 
30$«830 square miles. Our population 
oxesads that IMS than 60 -'er cent, while 
(Mir area ia more than fourteen times aa 
mat 

We not only need new railroads, but 
«wy fallroad in the United States ta 
in eonatant need of extensions and im- 
.pVOVMnants. The demands of aa Increas- 
lint trnfie are forcing betterments of alt 
h&d9, ta equipment, in track, la staUons 
warohousM, better fscilttiM for 
eiarytkiog that a railroad does. Betty 
Mlltoad makagtr bas plans for extmiialan 
tad Improvemant that are pOi^iKAiad 
Ttar to papr. It will not do tor ^ 
ij^t of this country la miA«ttfia«, tM 
td the rallroada 4o Sidy Obat a 

tou«»roflt Ie«i than ta pMd«d 

i^,.«t|aF 9iM«ft»snt, is fuaotast.' ^ 

rtattaf that (ht tallviitailgJ 
. tof.Ow totnrp, itod If Wm 
Hm maiacf >• fn mIsM,! 


MIOADS-^PBOBS 

Without railroads the progress of any country 
would be slow indeed. 

Without Dynamite the development of railroad 
facilities would be even slower : in fact would be 
impossible on anything like the present scale. 

An ordinary lifetime would hardly suffice to 
complete some of the tasks which the modem 
giant, Dynamite, finishes almost overnight. 

The up-to-date right of way goes through hills 
and mountains as often as it goes over or around 
them and is just as likely to go under a river as 
over it. 

The various conditions met with call for dif- 
ferent kinds of dynamite. 

There’s a Dynamite 
for every class of work 

Blafting in wet ground requires an entirely dif- 
ferent explosive from that done in a dry ground. 

The Dynamite to be used in a tunnel, where the 
ventilation is always more or less poor, muft 
necessarily be different from that used in the 
open air. 

These are but instances of the many different 
conditions to be found in railroad conitrudtion 
work, which demand great care and thought in 
the selection of the explosives used, if maximum 
efficiency is to be secured at a reasonable cost. 

The Du Pont Powder Company, recognizing 
this need for special explosives to meet various 
conditions, has maintained for years an elaborate 
experimental equipment and a technical force of 
experts, for the purpose of investigating practical 
conditions and perfecting explosives to meet them 
successfully. 

As a res ult of this research and experimental 
woric the ( SHliM ) line offers a selection amply 
wide to take care of every need of the practical 
engineer. 

The advice of our technical experts is at your 
service on any explosive questiem. 

We will issue soon our new High Explosive 
Catalogue No. 29, and will gladly mail you 
one as soon as ready, upon receipt from you of a 
simide request for a copy. 

E. L DU PONT DE NEMOURS 
POWDER COMPANY 

W e mi r tow wit r Mm han of Amoriea 

ErtSfUlM 1802 Wamiagton, DeUwara 




TAe DELAWARE & HUDSCW UNES 

Reach such prominent resorts as Sarntog* 
Springs, Lake George, Co<^ei«to¥m, llauie 
Placid, Hotd Champlsin, etc., as every one 
knows. They also serve hundreds of smaller 
resorts situated in the Adirondacks, on Lake 
Champlain, and in the Summer PiaradU^e of 
the Empire State which appeal especial!;^ to 
liim who desires a real holiday at a more reasonable price. 

Wriir today for our free Summer Book (160 pogca) leiidinir 6c pottage to 
A. A. HEARD, GmmuJ PoMmcor Agout. AlbMy. N. Y. 



Chicago Beach Hotel 

I Finest Hotel on the Great Lakes 

0 miDutet' nde from ilv theatra Mid fhoppMig dittkt. Erery copdon -eeot 
|»r«ahmg braetM — gmooth, sandy balhmg beach — all wmmer attradiem. 

&Ck±.rt!!r{!±?ru^^ 
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Tbejio tUm imitlvo featuru* Insure a ttoady cn6 ngular Stnr of taJt 

MABIE, TODD Sc’ CO. 



OON^T BUY GASOUIVe BH&mS 

tirnm r— n n saeia i i ”mg rnmna ivmw»AW,»a y---- if-rrrf--^ Tniifini m sTiitmt 

ttwiqe, taptrtar to aar twe^yUadto eagiat ; rerolatlaaisiiit Ptwer. Its wsWit 4s4' MUi'iin Mf Uiat ST 
aiiftoerlbuiersBf(asi,wftli«raator(iimbiUtr. C«sttLeMtoBDr-I.«MtsllaB.OiM(l«,s«^staitoi. 
Vibration araotlraUr eraraoato. Obsamy niMintod on any wagan,, a ita^ — 
ortraetlsamaiM* S«N0 Wm OATAMoWt. ID ^ 

mama nns u ou« nprr<ia>mi vm. 
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wmlr iUMwrted, and „ 

aaaatSDce wM pronUsad. Tito b«««rn-; 
m«nt, bowerar. Ip dstoranca to pubUoj 
opi&toa. undsrtook to owwtraet and 
ula oas-lwft of the Un«, gultonausatlr 
iesslng it to tlto (jfrsod Ttpaik .IMbiasj 
Rai)«ar tor s tarn of flttr st . ai 
rn&tsl nqulTAlaat to 8 par oaat tax ttaj 
coaatruetloiuU oaat, anoh Iptaraat, Itoir* 
ever, ta be vnlvad far tlto tirat Mfan' 
r«m. wbile tba aqnntrr trararaad «iu 
ba)Bg aettled «ad devalopad, tba ooBipsKr j 
imdartaklnc ia datnur nHtUttaamaa ax-i 
paasea dnrlag thia parlod only. Oe tbaj 
mountala aactloa, irhloli la parfartMdlyj 
tha moat dlOcuIt tram tha aaclaaartag I 
point of Tlaw, sad eoaaaquaBtly tha mcNt: 
expanalve to hulld, tha Cknreraaiapt ia 
co&trtbattng to th* aoat to tha axtantj 
of 28 per east. 

When the achama waa asacUonad Iti 
wM daotded that emutructton ahould ba. 
carrlad oat upon « hlth standard, in Oo., 
tiordanoa vlth tha raquiramanta of aj 
modarn rallirar to maat tha eilsaaolaaj 
of haavy fast tral&o tor aavaral yaan taj 
coma, thus avoiding that raalignmant 
raoonatrnotlon whleh 
burden upon American railwaya to4ay> 
For this reason it was atlpulated thatj 
tha ruling grada should hot ezoaad foa^ 
tantha of 1 par eant per mils against | 
out and west bound traiBe, and that 
curvea should not ba gbarpsr than five 
degrees. Timber traatlaa alao wars to ba 
omitted, unleaa it -was Intended that' 
such ebould be afterward lUlad In tO{ 
form a atable embankment. 

The Oovemment aaotlon la 14MM.84 
miles In length, and aztenda from Uonc- 
ton In New Brunawlek, which la the 
Atlaatle seaboard terminal, to Wlnnlpag, 

I the Grand Trunk Paalfle carrying the 
conatnictlon through -from the latter 
lipolnt to Prince Rupert, on the Paolflo 
coast, a dlatanca of about 1,786 mllaa. 
It was alao stipulated that the Una 
should nm entirely through Canadian 
territory, which Tastriction oompellad the 
surreyoTB to make a wide detour around 
tha north of the State of Maine. 

Tha railway is to be carried aeroaa 
the St Lasrrenoe River about four miles 
above Levis. After leaving Quebec the! 
line rises sharply and atrikes in a north 
and nortfawesteriy direction through the 
heart of the proviaco of Quebec, until 
it crosses tbo 48^ parallel, keeping on 
the nortfamn slope of the TRvide” all the 
way to Winnipeg. The eonitruetion'ofi 
Uie line through Qnebeo and Ontario has 
bristled wHh dltteoltlsa the greater part 
of which, however, were in regard to 
the sending forward of supplies and 
terlal. The road, 100 feat in width, hat 
bean cleared tha vrhola dlttanca batwaan 
Wituiipeg and Quabao, aome 1,844.38 
miles, and the grading la wall advanced 
toward completion. 

Westward of WinaipOg the Or«ttd 
Trunk Pacific has cottpletad and Inaugn* 
rated its service upon the 798 mflss%.wt 
line to Edmonton. This section is laid 
over the roUing pratTla, with the reauit 
that grades and onrtaa Are of Die eaaieat| 
description. 

The prairie aaotlon eatanda tor IM 
mllaa west of Edatostea to Wolf Creek, aj 
tributary of the MAolMad River. Ttila 
point ia tbs oOeiiil .oonnanoamant of I 
the mountain dl'riiMiA 4d the aactlon to 
the coast is oailed,. Ihgianuoh as It has' 
its negotiate the lldi^a«'‘afi4'tba ooaitol 
bontinuatioB of tlto, Cnaitodea. At watf 
Greek the trael(!' 'ta.'At ‘'etevAtlph" «f 
moo feat atoevo tka nip tovel, And 
the hidbast poi*t::ffiM^ tWn'rittt 
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The Edison 
Storage Battery 


slioaitf cost nearly twice as mncli, when 
yon consider that: 


flMieh Wh teogion. 


Ikm die very tteg^mog of the 
ipcsad at a touch, 

' . waboataipitthtoi^ 

ubift. one^ikd ordiaBiy 
ahiMwy pwMore — carriage not 

\ to iiffite ogpitali* ■ 

'Wilt • griiiaie ftMiM dMt h (mO. 

fitm aiMt m 6nHib iU wr 
«f M L. C dnMk a Bns. Typi>. 

«(far k roM»iy MMftd «f tlifl 
mdtk opatatM* and iki 
mm padw rapid work it w p aia iU i I 
let > t y ywriNt to produce. 


lu €. SMITH A BROTHERS 
ftrEWRlTER COMPANY 


Cmmrdt P^tlay tmi 
Ornin Fmmtm 



Muim A Co., Ino., 


t JUBSIOL'S 
KBCOBBMO 
MSIliniEllTS 

Tm«w- 
tim M Biaririty 
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nmmrn to one ud « hilf mllw in 
i w44tb by ton mlloe la lonsth, wblch, 

, nrylag from 160 to 000 foot In dopth, 

’ wltt Ml unobotrnctod entruoa throe- 
f quarten of a tnllo wide, la eoniideredj 
tbo flneat harbor north of San Fran* 
eUno. 

, 'That thta railway la doatlned to exer- 
clao a far-reaching Influence upon the 
( numment of trafflc aoroaa Canada, owing 
to lia easy gradea and cunratuire and 
elOMr proximity to the Orient, la admit- 
ted on all aldea. Moreover, Ita phyaleal 
condttlona, combined with autatantlal 
OMUtnictlon, will render it the faateat 
line between Atlantic and Paciflc. Ita 
economic Importance la alao Incalculable, 
at It •travereea a country which lo new, 
aod tfa« reaouroea of whieh are practically 
untouched. In Brltleh Columbia a virgin 
territory, rich in mineral, timber, and 
pn aae ag lng excellent atretchea of a^cnl- 
tural land, la being opened up, and the - 
route cannot fall to have eonalderabia 
Ittflueoee upon our trade with Alaaka, to 
! ivhlch It will be the obvloua highroad, 
linking it dlreotly with our manufactur- 
ing and indnatrlal centera, and Involving 
a aea paMage to Bkagway of only about 
500 mllaa. 

The WoiU’s GxCBteiA BaUwaj 
Twmbud 

(OratmtMd /nm paan its.) 
la eatlmated that 70,000 outbound paa- 
•aagera can paaa through tho terminal 
la an hour, which la double the maxl- 
, mnm oairylng power of any paaeenger 
atatton exiattng to-day. 

The great train ca;^ty of the atatton, 
eatlmated at a maximum of 100 trataa 
an hour, la due to the Introduction of 
the loop eyetem, both for expreaa and 
auburban aervice. Instead o( trains com- 
ing In, dlacharging passengera and back- 
ing out, they will continue on, when 
empty, around a loop underneath the • 
, aontherly front of the station, and then 
run over to tho yard at one side of tho 
' atatlon yard, where they will he leaned 
, and made ready for the next trip. No 
longer will the trains be run out through 
^ Park Avenue tunnel to Mott Haven, 
tor cleaning and making up. omjl the 
tour traeka through the tunnel wtll be 
left entirely tree tor tho eervloe of the 
' ittoomlng and outgoing traSto. 

Not only bae electricity rendered poa- 
•Ible this underground and entirely-ln- 
oleoed station, but it baa cut out a large 
amount of switching and has been called 
into service In the inatallstlon of tp all- 
eleotrio signal ayetem, which la one 
the latest and most perfect to be devieed. 
Aa Interesting detail of tho signal sys- 
tem Is the fact that, when the gate to 
ih* tyala platform le cloeed, lU akpUing 
giTpa lit electrical signal, not only to 
^s trains, but to the signal towsra clear 
up tho moln lino— an arrangemmt which 
gin iavo minutes of time over the old 

wa -doabt If, anywhwa on earth, ttmre 
uah .hisibiind such a buay centor pf city 
iuwl ,i«n*ar trafflo as that rsprasratsd 
tdf -the iBtoweotton of Fort y s s e e md htmt 
m4 varh Avenue, where the ehteanee to 
thpCfn^ Osatral station is iwtailiaii. iPu* 

, New Tori(,«^ find 

K idlate toneh half 

r, br h&y seo- 
N«»g tartt.'iJir ha 


FIRST: Its cajHuity i. pmctically 
double that of any other battery. 

SECOND It inereues in capacity 
instead of dec-easinir as other Itatteriei do. 

THIRD: It is not injured by o.er- 
chargine, by too rapid disclurgc, bv 
complete discharKC or by sunding idle 
lor any lengtii of time cither cliarged or 
discharged. 

FOUKTHi It requires only afraction 


cajHuity is practically up-keep expense of other 
y other battery. FI1'’TH ■ Its life is many ti 

t increases in capacity any other htorage battery made 
ing as other lotteries do. If yon .ire interested in storap 
is not injured by o*er- whctlu r for electric vcliicie 


truck propulsion, i(jmtion of gasoline 
car* or motor boats, clcitiic bgfit::ig of 


care and none of the constant first Write for our new book today. 

I Stsimgc Battery Co., UP LakcaMc Avc.. Orange, N. J. 


VICTOR Stationary 
Vacuum Cleaners 

We make a specially of Electric Subocary Vacuum Geanen for 
residence work. I H. P. motor. You c«i install u yourwlf in two* 
oni^ one pipe requmd and that made from nickel- 
slip )ointi with pohshed fitUiiss, no threads to be cut ; 
led m the hneal home, without any disfigurement. 

Decide Portable Vacuum Qeaners, the final In the land. 
Special inducemenia if you buy direct. Send for prmted matter. 
VICTOR CLEANER COMPANY, Mannfnetnrera, York. Pn. 


HOW TO MAKE A lOO-MILE 
WIRELESS TELEGRAPH OUTHT 




i WmarfcanJSuHdtiiieiits.lhasmfl-Inmn wMaenteanstiaxpad. Mr. A Fiad- 
■rirawlaaiahr, snifaoultbead ui iii al l iaa i a nt» . Uia wnat f ua w a of a lOO-mila 
C i M t a sta drawiBsa aecoasaany has d o a mi aCT i . 

lenaa af a lOIM. im-Tk. ad tamt of a I00.aab 
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lgB--Thi^Uaawj^a^ cf a UlOHaik 1 UB-TIm|A|^^oi»o of ii lOOwia wrdsaa 
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iSsnd hr a 1710 fl aw ihw ui l catalafus Irst k> any addnaa <1 Order tnaa your aawidaalm, or bom 

MUNN A COoy /lie. ‘Puhliahcrs, 361 Broadway, New York Gty 
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The criterion of metropolitan hotel luxury and elegance, 
yet (Bering substantial comforts at agreeable term.s. 

THE HOLLAND HOUSE IS 

Widunafewslepsof the new Pennsylvania SlaUoo; The hub of the principal 
tkentra nnd ih^piiie eeotent Easily retched from uptown or downtown 
eomMweinl dtori^; The one New York Hotel that satisfies its guests. 
Rooms single os on suite s modern wpointed bath rooms ; Royal smtei ; 
Pknmia omr dinner Iniinge; Bar; special gnll service; Dmmg parlor 
•neliiiivoty (or ladiw. 


Holland Houte 

Fifth Avo. nnd 90lh St. 
NEW YORK CITY 
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Smith CS. Wesson Revolvers Win 


Three National 




C. C. Oroasroan of Missouri won the United States Revolver Aisooii* 
tion National Championship, the Odd Medal and euatody of the cup, 
with a .38 calibre Smith £8li Wesson Superior Revolver. 


Col. Wallace H. Whlgam, First Cavaliy, Rllnoia Natimtal Guard, won 
the United States Revolver Association, Pocket Revidvff National 
Championship, with a .38 calibre Smith & Wesson Superior Revolver. 
Score 195 out of a possible 250. 


Smith & Wesson Pistol Breaks All 

George Armstrong of Seattle, Washington, recently broke All Champ- 
ionship Records for 50 shots at 20 yards, and won the United States 
Revolver Association National Pistol Championship, the Gold Medal 
and custody of the cup. This unusual markstnanahlp waa accom- 
plished with a Smith ft Wesson Single Shot 10 inch barrel piatoL 
re 473 out of a possible 500. 


Smith CS)> Wesson Superior Revolvers 
have been used by railroad officials and 
employees for over half a century because 
of their accuracy and efficieney. 

8«nd for tumdsom* caulopia, "Tha Ravolvar” 

The choice of the 





SMITH WESSON 


433 Stockbridge Street, SPRINGFIELD, MASS. 


SOLDERS and SOLDERING 

I F you want a complete text book on Sddan sad die sit of SoUarinf • 
giving praetkal, wording and foanulae which can be ued by die 

metaUurgk. the goldanith, the alvenmith, the jewela, 

and the metal-warker in generd, read the following ■ ■■■■— 

Scientific Ametican Supplemenit ; 1112, 1364, MUNN&CO./ik. 
1461, 1622, 1610, 1434, 1533, price 70 cents PUBLiSHEas 
by mail 4 Order bom your newidealer or from Ml lieadwar, Naw Talk 


Al^OE’S 

TELESCOPE 



4 The 3-A Graflex makes a picture 3 

SV& on 3-A Kodak dayfight 
loading fihn cartridge. 


Fobner k Schwiif IMiiiieB 


leva! are the surfBoa ears .e< aevfrgl ^ 
the mala Unaa of trsfsi a«ttb suA < 
through the sveaMa'aiMt east aad^iRl«lii. 
by the atreeto. JklUttvA dwak la a l»Aa^ 
of the etovatsd syslwai /gWeb pVtS'. 
paasanger la toaob «itb tha sagt 
elevated roeda thromdMMit the taagtb ef 
Manhattan and the Srapz. bnaiediiMb' 
telov the attest Is tlM Intarboveugh «nb> 
way. Below that will bo ^^aow subway 
ooaaeetinf with t^s Hudini ud Haa- 
hattan tabes, by wblah psaaoaaeni sad 
tbelr baggage can preoead dlroot to the 
terinlasla of the weatera railroad' to Jer- 
•oy Oity; aad below that agsla la tho 
Belmont tubs leading beneath the Saat 
River to Brooklyn. Paaaengere will bo 
able to proceed by broad footways direct 
from tbelr tralna to any oaa of theae 
three aubways, or to tho aurtaoe can 
and the elevated trains. 

We close our description with a few 
■tattatioa which cannot fall to be of la- 
tereat. The total area of 1110 old tormlaal 
was 88 acrea; that of tho new will he 
70 acrea. The old tormlaal had a oapaeMy 
of 866 can, tho capacity ot Uio new wlU 
be 1A48 cars. The station building 
proper will be 600 feet loag on street 
level, 800 feet wide and 106 feet high. 
Below the street level U win be 746 feet 
long, 480 feet wide and 48 feet deep. 
The main ooocourse will be ISO feat wide 
and 100 feet high. E»ghty>flvo thousand 
tons of steel will be ns^ In tho con* 
stmotlon of the now tormlnaL 

HygfoscopM 

(OonlimMil fnm pop* aw.) 
precious atones, and aomelimes to glorify 
pieces of plain glass so aa to make them 
appear like gems. This foil consists of 
very thin allver or copper, colored on 
one aide with a kind of larnlsh. I find 
that designed to imitate the sapphire 
does very well. If la of a line blue color. 
Three small allps are out off by selsaors 
(not a knife or the varnished part will 
peel off), these strips are then twisted 
round a wire until they reeoable ring- 
lets or shavings, as shown in the sketch 
(of course the wire Ip slipped out). 
Theso ringlets are supnOtted as shown, ! 
and a needle set in top Akseboard and 
running up the hollow ’ penter of each : 
serves to keep It roughlyil^la place, and 
to prevent breaking by accident. Three I 
little paper flags are attached as shown, 
having on one side the letters TRT, 
and on the other WBT. It will be j 
found that these flags turn round in- 
stantly when the air becomes damper 
or drier — Indeed they will turn on the 
approach of a moist hand, or when they 
are ever ao lightly breaUied upon, and 
the strange thing la that they go back 
Just as quickly when the damp stimulus 
Is withdrawn. A wire stretched across 
the frame prevents the flags from going 
beyond the position where the letters are 
most visible. The spliwl slips are fixed 
, by secootlne at the top to snull pegs, 
which can be turned round for adjust- 
! meat when required." 
j A very popular kind of hygroscope— 

. said to have been ■ Introduced by Wood- 
I bury In 1871— consists of paper treated 
I with a strong solution of chloride of oo- 
' bait, to which Is added chloride of so- 
> dlum and gum arable. It la blue when 
dry, but change# gradually toward pink 
with increasing humidity. It Is made In 
a great variety of forma— sometlmea the 
hygroecoplc portion repreeents a fiower, 
sometimes a womap’s dress, sometlmss 
a cbamdleoB, vrbeace the popular name 
"chameleon barometer." (Fig. 7.) A 
scale of tints Is often addsd. with the 
designations "fair," "varlaUs,” "raiib''' 
ste. Of course this device Is a “barom- ’ 
ster" only In popular parlaaeei scien- 
tifically It Is a okeMioBi kpproscope. 

llie Railrowl Mtii Md Hifi Wtteli 

I T may be news to many that the 
watch of the ritilroad man la as neces- 
sary in modem raUroalUag as the air- 
brake. Without necurate timo keeping 
there would probably hi more acridents 
than If there wei<e no alx4i»kes. The 
train dlopatcher starts B train at a «e^ 
tain tlffls; he halts It dt certain BtatlmMi 
at certain times; ;k*„At4<ttiracks It for a 
period of varyiiig, Isnitk; the watch fit 
the coodoetor on- tk# dUldtawclwd tritih i 
i atdst agree irKb tkf Wikdi «f tbe oopr , 

. duotor on the enFriM itiilildtirii be lu^ 

^ to filve way; «s«b imlbtt Hip*' ' 



Ika Awpilcsitiws' st AlOBsdySBHde 
IkeBsy, wHka rmwIeU Dto* 
Wkpllad aad Crnmidm''- '' 
ed tbs NotsUs tlRboei'^v 

Ail. 


'filmt 'If fllft nail pMlfidli 





How Manafacturm 
Can hcrease Their 

BUSINESS 

Read CWuly, Every Week, die 

QMiifiedA dwti iiByColBBi 

SciENTnc American 

Some week you wffl be iike^ to 
find «n inquiry for lomething tbat 
you manidacture or deal in. A 
prompt reply may biing an ordm. 

WATCH IT CAREFULLY 


NO “KICK” FROM 
GUN OR GUNNER 



stpipc^iiraicM 


^ * hleriw Pratectkm— 
the Kma that Safeguanb 
life and Content* 

Bome meana of Inapeotlng tba tlnepleoaa _ , , ,, 

to M« If they are accurate, and If they MmI wehiiBct ihodd 

agroe with aome atandard. The railroad first knew wbatconatitntaaabaohite fireproof 
man la therefore compelled to buy not protectiM nditr dun to ktni dtorwards 
simply an ordinary watch of reasonable Ikot tbeir bad bom — Wloe^d ; 

* Aat,bowow perfect and fireproof the ex- 
‘■I,?®’"” “ tKior walla, tW only form a fhm for the 

i«*nw*faw •* tho ia&iaanble iaterior aad 

waton Which la adjusted to beat, cold, rMitnuH nf At, e-nJi— 

and at least three pceltlona. These three **"““* ** “* "■““■t* 

positions are pendant up, aa carried In u i- • j it • a 

the pocket, dial up and dial down. Such \A/ you have eliminated all inflam- 
an instrument will not vary more than maWe materials in a building by replacing 

tUrty seconds a week, which la a good wood with steel in every part of its interior, 

deal more aoonrate than piany sclentlllc .u- j i u c t 

Instruments of precision used In labors. “ "reproof 

torlea. Shren human pronenesa to error building in reality. 

? ?•**/*■ f "““f Without the .lighten ncrifice of lutinic value, with 

watoh^ Is preferred thT JendStiSt %her fi« eoet mo« tlun compei«ted for by reduce 
watch because there la Just the chance ““ ««inteiuuice, hundred, of repre- 

that the stem of the pendant-set may •«««»**»« building* have been fireproofed in the highest 
not be pushed back afte/»ettlng, through ‘be ‘en« by 

an oversight. 

On one great line about 6,000 watches, 1 ^ A Llf 
worth on an average of $25 apiece (a low I IWylTl 

estimate) are used. If we take into con- nc . ii* r\ J • 

slderation the number of watches that MOCftlllC LlOOrS and I rUn 
are used on other roads throughout the 

country. It Is evident that the value must Absolute fireproofing siinply mean* that wherever wood 
run up Into hundreds of thousands of has heretofore been used it U replaced with the Dahl* 
dollars. Strom Steel Producu. If the exttrior well., floor, and 

** In order that the watch may be kept ^partition, are of fireproof ronstructiun and the leit link 
up to a regular standard. It must he in the chain, the Dahlrtrom Meul Door., are added, 
InspecUd regularly. There Is not only a every room Is converted into a fireproof unit-arti.- 

.mw® ^TT, *«>"> «»">“ time, 

but a aUS of local Inspectors who ara 

placed along the road at convenient Everyone who values human life should draw the 
points, and to whom the men may resort line of distinction between .o-csUed "fireproof" 
whan they wish to compare their time buildmgs and thoae frtpnaj in fact. 
with the atandard time at that place. 

Once every two weeka ^he railroad man ‘‘BuOdinm A* They Should Be” 
submlta hla watch to (||ch an Inspector * * 

(usually a Jeweler or.jPWatchmaher by — a book illustrating the exterior* and interior, of a 
profaaalon). The luapector gives hla ex- few of the world’, most prominent structure, equipped 
pert opinion on tho condftlon of the time- r2‘b '^be D^wrom Product* thoroughly describe* 
Piece. If It neede cleaning, he .ays ao «Mi content. ’ fireproofing. 

and doea It; If it la fast or slow be reg- Tn dtt imamni n tm l» 

ulates It, and not until it Is running flee f»r > cmf* psila i *. 

with suActent accuracy Is it allowed ta ^ 


DAHLSTROM 

Metallic Doors and Trim 



escape from his care. A watch’s record 
is kept as If It were a thief. So far aa 
repairing goea, the railroad man la under 
no compuialon. He need not hand over 
hla watch to any particular watchmaker, 
or Inspector, for repair, but he can give 
It to any watchmaker In whom he has 
confidence. It must, however, be aub- > 
mitted to the Inspector before It can be , 
used In actual aervioe. . 

lliat no favoritiam la shown In the 
nutter of watches la evident In the fact 
that no leas than eight different man- 
ufacturers supply railroad watchea. 

Phnta Breakins up an Idaad. 

T he layman would scarcely aasociate 
great strength with so delicate and 
fragile a thing as maidenhair fern, yet if 
Its roots have not aufflclent room they will 
break the pot In which the plant grows. 
Blades of grass will force the curbstones 
between which they spring up out of 
their place, and in a single night a 
crop of small mushrooms has been known 
to lift a large stone. Indeed, plants are 
on record aa having broken tho hardest 
rooks. 

The Island of Aldabra, to the nortb- 
weat of Itadagaacar, Is becoming amaller 
through the notion of the mangroves Uiat 
grow along the foot of the cllffa They 
•fit their way Into the rook in aU dlree* 
tions, and into the gaps thus formed the 
yiayes toroe their way. In time they 
will probably reduce the island to pieces, 

^WlMt Bwomw of the Old 
Pirchiufinti? 

O Zd> parchments of all descriptions 
idways fetch good prices. Dealers 
have Invented a process tor renMvtng the 
Ink, and eventually tiie cieaasd iwreb- 
nbatg In maii^ cases come hiMk. sg ‘^e 
fifiiMh kid gloves.” 

fbe cl)i9tais remaining ykaa the 
•lewsa are mads are not wasted, ICted 
%ttk velhim aad hits of leather they 
dm Mtad down for “eliM.” coarse 
fiMviiufi. yttk odds and ends ot fiMd 
|M odbir are nttMsed pt fftUng 


L DaUstroailletaOkDaerCa. I 
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Pennsylvania Railroad 


^^ulletin 


AKMOR-CLAD EQUIPMENT. 


This is the day of Steel 

The Pennsylvania Railroad is now operating solid steel trains on 
all its through tines, regular armor-clad equipment, built to withstand 
•hock of all kinds, and to safeguard the passenger. 

The first railroad to operate steel coaches, in which all woodwork 
was practically eliminated, the Pennsylvania has added to its equipment 
all-ft^ Pullman sleeping cars, dining cars, baggage cars and mail cars. 

On its through trains, 70-^t passenger coaches, constructed en- 
tirely of steel, with the exception w the window frames and the atm 
rests of the seats, and widi concrete floors; all-steel Pullman cars, of 
pracbc^y the same constaruction, widi an inner sheathing of as^stos 
to dimmate heat and noise, and aU-steel clinino cats, provide security 
and comfort undreamed c|l some years ago. All of these cars are 
heated and l^[htod by elemcity. 

A complete train made up of these *' Dreadnaugbts ” not only 
provides the safest means of transportation by tail, but the easiest as 
to personal ctnafort 

It isn’t such a far ciy in matter of time between die titde wooden 
coach which trailed bel^ “John BuO" and the massive all-steel 
car of but there are few str<mger proofs of the wonder^ 

advance in transportation facilities. 

TIte Pflonsylvaaiia Rmlroad has always been die leader in 
^hese tines of progress. 
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Remington-^Vahl 

Adding and Subtracting Typewriter 

IS the first successful combination in one mechanism 
of all the requirements of the writing machine 
and the calculating machine. It writes, it adds, 
it subtracts; and it does all of these things either 
separately or in combination, as the user wills. 

-/f provides^ 


VISIBLE^ 

WRITING^ 


^VISIBLCI 

^ADDING 


and Visible Labor Saving, in billing work, 
accounting work and every kind of work where 
writing and adding are done on the same page. 

Remington Typewriter Company 

(laoefreralwl) 

New York and Evorywlioro 


Tha ChioiHigrapK. uMd on 
WaituighouM Dynamo. 
metarCaia, ahowing 
'Watannaa'a Maak m op. 


A WONDERFUL TEST OF 


kteal. 


The Chronograph (recording apparatui), on the Wettmghouae Dynamomla' Cara, Mdotaat. 
ically regMen the imponant perlormancea ol locomouve and freight or paaiangH' train operatioa. 
V/aterman t Ideali are tued a> the recording part of thia motor-driven device. The reading of 
the rocQid roll show* the vanoiu accompliihmenta at every point on the road. I n dicilnaa and 
magneu register the rvmu and Waterman’s Ideals record them automatically on the cheat Nine 
miles of records have bre.i made on one continuous run without a pen-nuas. A single pan-Ulure 
would render valueless the results of an etiUre test. involvm|| at bmea several hundred dollars. 
Waterman's Ideals never fail to make the requued records. They have proven to he the only 
aiiccaaaful equipment The same Waterman's Ideals have been used on the Cbronograiph for ei^ 
years of conalant service, and are as good aa new today Runt ara made from AtUnlk to Pacifie 
without the lom of the record of one critical moment, and all this in the face of maiimum vibtaiiea. 

AU tariting it facilitattd by the use of Waterman’t UmU, 

on requttl. nliaik ihrm. 

L E Waterman Company, 173 Broadway, New TorE 


AeHmmltiei 

AnroplMM Acddente FgtalttiiMh— 
AccidenU with Mroplnnwi, quit* a tew Ot 
which are fatal, contlnoe to aeenr allOoal; 
daily. On June let Marcel ^eaiiot tell 
is a Ourttee type Uplane at Hayanai 
Cuba, and euctaJaed Injurieg to which be 
euocumbed four daya later. On June 
2nd, at Versalllea, Franoe, M. Qauhert, 
while making eome tiiaM ot a new aero- 
plane. fell and Onctured hta hlp< The 
eame day, at Rio Janeiro, Senor Querei 
fell some 500 feet and reoeiTed injuries 
from which he died two daya later. On 
June 8th Signor Morn, an Itnllan aria- 
tor, was Inetantly killed by a fall from 
a height of SOO feet at Rome. On 
June 4th, at Mlneola, William Haiipt 
crashed into a wire fence with hie 
Bldrlot monoplane when allghUng, de- 
molishing the machine and receiving 
some alight injuries. 

Flying at Kate of 1S8 MUea per Honr.-A 

latber incredible report has been re- 
ceived, stating that aviator Vadrinaa, 
while flying from Paris to Rome, covered 
tne distance between Dijon and Macon— 

/}i miles — In 30 mlnntes. This is at 
the rate of 165 miles per hour, and, If 
.-orrect. means that Vedrines was flying 
in a wind of 86 to 80 miles per hour. 
When one oonalders that Pierre Marie 
and Lieut. Dupuis were upset and kilted 
when attempting a flight In a 48-mlle 
wind on May leth, the performance of 
Vedrines, aa cabled to America, is truly 
aatonlahlng. He was so badly tossed 
about by the gale which prevailed at the 
8,000-toot level that he descended, and 
hlB monoplane was smashed in alighting. 
He was therefore obliged to abandon the 
Parla-Rome-Turln race. Two other avia- 
tors — Frey, on a Morane, and Vldart, on 
a Deperdusain monoplana— succeeded in 
reaching Rome last week, ao that there 
are four to finish the lace on June 10th. 

A Cktllege Balloon Race.— The first col- 
lege balloon race to be held in this coun- 
try was started from North Adams, 
Mass., on June 3rd, under good weather 
conditions. WllUams, Dartmouth, and 
the University of Pennsylvania com- 
- peted with the balloons "Stevens No. 27,” 
"Boston," and the “Phlladelpbta II.," re- 
spectively. The "Boston" landed at West 
Pelham, Maas., 41 miles from North 
Adams; the "Stevens No. 27” at Paxton, 
Mass., 66 miles from the starting point, 
after 4 hours and 53 minutes in the air, 
and the "Philadelphia II.’’ at West Pea- 
body, Maas., 115 miles away, after a trlflo 
over 7 hours In the air. This balloon was 
piloted by Arthur F. Atherholt, an ex- 
perienced balloonist of Philadelphia, who 
had George A. Richardson as bis aid 
They landed in the woods during a heavy 
thunder storm at 10:80 P. M. The great- 
est height reached by the "Philadelphia 
II.’’ was 1,300 feet above Fitchburg. 'The 
race was a decided aucoeas, and will no 
doubt stimulate interest in aeronautics 
among college men. 

Onr BadnrwrdMH ia Asroasutics.— 

The launching of the largest dirigible In 
the world in Bniland last month has 
called attention to toe backward state of 
our country in aeronautics. With the 
small appropriation for aeroplanes 
granted a short time ago by Congress, 
the War Department Is able to do 
little toward a proper equipment of 
heavder-tban-air machines even, let alone 
flUing our needs as regards Itghter-tban- 
alr craft. England is making a great ef- 
fort to catch np to France, Germany, and 
Russia, especially in the dirigible bM- 
loon Claes. In comparison to ber new 
gigantic dirigible we have only toe 
small one supplied by Gapt, Baldwin sev- 
eral years ago. When our two or three 
aeroplanes are compared with the fifty 
to sixty msebtnes ot all types owned by 
the French government, we are scarcely 
worth mentioning. It 11 Interesting to 
note that while France and England are 
experimenting so sctlvely with sero- 
planes snd dirigibles, our government 
has just opened a balloon school at Fort 
OmahA Neb., where there Is a special 
hydrogen-generating plant Sor making 
gas by electrolysis. On May S4th CApt 
Ohandler, accompanied by four ot the 
sixteen students, oiado an asoenslon and 
landed in Iowa. The balloon was 
equipped with a'wltolesS telegrsph out- 
fit and resstosd • Mitan from Foit. 
Omaha 



tor the gatot m wmb 
dpUvsMd at the Sstotoue These ii>to hi 
sa 'toayw, two to a ghto. illitto 
7 feet thick, '86 toM wlto'IWl'Mlfl' 'fiilM 
to iwifht from-^. fast 8 totoS toM'. 
feet The total iilittitor toOkf wni 
be AS. Kid they «$U wetto over 6i8,000 
tons. 

Two BNedwtogkto iar CUIL-Aoeord- 
ing to oshle dlshatohss Brttish buildsrs 
have obtained the oonttaots toy two to,- 
000-ton battlesblpe tor ChlU to be named 
the "Ubertad" and "Oonsttiuclon.’’ » is 
stated that each eblp will carry twelve 
13.6-tnch guns— thonto how they are to 
do It on the given dlsplaoeinent is to us. 
we must confess, a mystery. 

The Big «Ms at t>atoi»a.-Altoough 
the slides at Panama are tomtdable they 
will not delay the ultimate completion of 
the whole work. The largest tilde lice 
on the west bank ot toe Culebra out, 
and from It durliig the pitot year over 
2,000,000 cubic yards of material were 
removed. It is estimated that about 
2,000,000 cubic yards more will have 
to be taken away before the natural sta- 
bility slope Is reached. 

Hie Krupp Aerial Torpedo.— The 
Krupp aerial torpedo, which is self-pro- 
pelllng, can be fired from an aeroplane 
without disturbing the aeroplane's sta- 
bility. A torpedo carrying six pounds 
of explosives has covered a range of 
6,000 yards The torpedo is driven hf 
the gases of a slow-burning powder 
charge which Isiuea through tubes at the 
rear. The gas tubes are set at an angle 
whlrh gives a spin to the torpedo. , 

Reduction-gear Tnrbinea— ’The two 
colliers, the “Neptune” and the "Jupi- 
ter," each to he driven by turbine en- 
gines, which are being built for the 
United States navy, will carry between 
turbine and propellera two different 
forme of reduction-gear. ’Tbe "Neptune" 
will have tbe Westingbonae mechanical 
gear and the "Jupiter" will have an elec- 
tric epeed-reductlon drive. In tbe latter 
the iurblnes will drive generators whose 
current will to turn drive motors on the 
propeller shafts. 

The New Armor Plate.— Tbe Simpson 
armor plate, of which we hear so much 
to-day. is broadly almllar to the old com- 
pound armor plate, which was formed 
by welding a hard steel face upon a 
soft steel or Iron backing. The armor 
was imperfect, the face breaking away 
from the backing when struck by a pro- 
jectile. Simpson secures a bond by weld- 
ing a thin plate of copper In between 
the two layers of steel. A 26 per cent 
superiority Is claimed over Krupp armor, 
this being due to the thicker face thK 
can be welded on by this process. 

Tumd 1,100 Feet Bdow the Hudeen 
River.— The Oatskill water supply will 
be carried below the Hudson at Storm 
King in a tunnel bored through solid 
rock at a depth of 1.100 feet below the 
surface of toe river. The vertical tun- 
nels on each shore have been sunk to 
the 1,100-foot depth, and the boring of 
toe horizontal tunnel to connect them is 
in progress. To determine tbe character 
of tbe rook, inclined bore boles were 
driven from each side to a depth of 
000 feet, and below them other bore boles 
were driven to a depth of 1,500 feet 
below the river surface. 

Aeridents ob Railroads.— The Quarterly 
Accident Bulletin just published by the 
Interstate Commerce Oommltslon for tha 
months of October, November and .Decem- 
ber, 1910, shows that there were 248 per- 
sons killed and 3,729 injured to train ae- 
oldents. Accidents of other kinds bring 
tbe total number of oaeu|lIt|IS8 net to- 
eluding "industrial accidents" up to 
2,669 killed s&d 19,937 injnred. Of this 
number there was a total 6f 986 sm. 
ploysea Utlsd and 18A82 tojared. Thato 
Is a total number of 60 killed and 877 
injured In coupling and uneoupltog ein 
and engines. Aeddonts resortad by else- 
trio lines snd on which toterstalts tasRle 
Is carried show that there were 114 pot- 
sons killed and 1,081 tojni«4 <m •MOtaic 
roads. (U toe tot^ namW ^ ^todtUtHnl 
aooldenta," thoee aaStstiMd by qat pl l W to 
where no movliig sactoe or egsr mui tii'' 
volved were 187 kOlsd sn^ 

Of the 848 pKwms fcUlad In tiwto 

'dents. iO state 'nnasennsMi 'SmI et the ‘ 

8,188 lABtart, . ■ J!r?K 'MM 
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tv4tohr#|nHnidlldH^llMtMqMrH7ni^fMt«xteiudoa.«ftli«pl« vUcfibbolltof open plHngwlth firm puncawayfor Uie tidal flow. In theaame 
. |fplaai4Allw V(Myw|db'*to ^ 8W foot In Itnptli. b Ik* adjoining baain la tbo 704.foot "Oc«anle.“ The ^'Olympic” it 882^ feet long. 

iTBB “OLYMPIC” AT HER •••.FOOT PIES, NpW YORK. -(See page 619.] 
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Till iiiiiimsi III lltn iiiiiiiiiii It hi iifoiil iit ciiiiilrli^ 
iind In siin/ilr Iriiiis, the uorld's /iroffirst in tcirnlific 
Lniui.li ili/i' nnd luduiiliiiil niliirfi'mi-Hl II iteeLs lo 
prrM III llm iiifonniiluiti in n foitn so I'fodaijlf and 
iriidihi iindcrshiod, ns In set forth nnd emphasise the 
inhiieiil I harm and juse'inntion oj scieme. 

The Gould-Scientific American Prize 

T HK vunditjorm under uliicti the priac of 
■fJ. 1,000 whirh Mr. Edwin Gould protnist’d, 
through the columns of the .Scientific 
Aaikhka-n, to iiward "for tlic most perfect nnd prnc- 
IiihIiIc Ik in it r-tliiin-uir flying iimchine, designed 
and (liiimnstraled in tliis country, and cijuiptW 
wifli two or more complete power plant* (separate 
motors and proprllers), so connected that any 
power plont may be operated independently, or 
that they may be usid together,” fixed the date June 
Ist, 1911, as the final day upon which entries were 
to he ree<-ived, and .hily ftli, 1911, and following 
days as tlie dates ujioii which the eoiilests tlieui- 
seliis were to take jilnie. 

Till many letters which we received, exjnrsaing 
npproial of the motive that prompted Mr, Gould 
to ofl'er the prim', led us to hope that a considerably 
grenliT number of machines would be submitted 
than are aeltially forthcoming. Hy .(une 1st five 
designers had entered their machines, hut of these, 
as siibseipient corresjsmdence revealed, only one 
declared himself ready to submit a machine to the 
iesHng eommittee on July fth, 191 1. .Since the eoii- 
ilitions state that "at least two innchinea must be 
tillered in the contest or the prise will not be 
awarded,” it is obvious that there can be no com- 
|ieliti<)ii. Ill vitw of these facts. Mr. Gould has gen- 
trously consented to rc)>eat his offer for another 
• year, after which it will be definitely withdrawn. 
The oonditions will remain exactly os they arc, with 
the e\ce|ilion that one or two will bo added which 
will not Ml any way affect the plans of designers 
who limy have intended to coni]M'te, but wore pre- 
v.iitid from diiiiig so becausi- of the limitations of 
time. 

One year means much in aviation progress. In 
the IK \t few months there will be established in this 
eountri a jilaiit for the mnniifacturc of at least one 
well-known Erencli bi)dane. That other French 
maiiiilaeliir. rs w ill follow suit seems almost cer- 
tniii, W'llliiri the doming year, therefore, entrants 
for tlu Gould jirue will be in .a better )K)sition to 
tarry nut their id« as than now. I'litil reeeritly there 
wi re nnly two well establishid types of American fly- 
iriaelniKs. .iiitl two faetories in which the hiilld- 
iiig 111 the fiyiiig iiiaeliiiu proceeded with anything 
likt rtgiilnrity and system. Mtist of these establish- 
ments limit their output entirely to machines ot their 
own design. Betaust tliere have hiin no plants cmi- 
dueted by men of experience to whom entrants for 
tht (iould .'jt liuXTiFU Amfukan pri*e could turn. 
It IS ni a way natural that the jirise sliould not 
he awarded on the counitg July Wli. M inufac- 
turing facilities play a large jiart in eontc-sts such 
as these; at leost we judge so frimi the fact that' 
despite khe express limitation of tlic coiiijs tition to 
Americans, we received eoinmunieations from for- 
eign aviators who desired to enUr and who could 
turn to at least a doxeii factories in France alone 
for nsMstnnee in constructing a machine which 
would fulfill tlie requirements With llie establish- 
ment in this country of branches of French aeroplane 
lactones by men of large experirnee the prospects 
.for the Gou)d-.Sci«J«Tirit Amjiiiica.n pnxe from 
•July 4th. 1911> to July Ith, 1912, .are brighter than' 
they were. > 


The rule* governing the Oompetition for the 
will be publlihed from iim to time In tbd 
of the ScntHTiFic Awminait, with tho aityilwitM ' 
conditloiw prcvioaity referred to. ■ ■ ttf 4^^ 



Tlw Pwwrwrt lon of RpHi , 

T H£ wkl««pread awakening of the pdUto 
mind to the importance of rcnderiitg the 
environment of human life as heaniifnl nnd 
elevating as possible, consistently with the daily 
routine of our busy modern life, is one of the happy 
omens of the time. Evidences of this awgkenlng ore 
many and various. It is visible In our domestic 
architecture, and in the interior furnishings of our 
homes. It* recognition has led to the demiind that 
our public buildings shall lie monumental, not 
merely as to their mere bulk,, but in the just balance 
and proportion of their masses, and in the appro- 
priate character of the details. Our best architects 
are striving, with a seal which i* worthy of a better 
Mieeess, to lend some touch of beauty to that mod' rn 
monstrosity, the sky-serai>cr building. Most promis- 
ing. also, is that recognition of the Inherent monot- 
ony and ugliness of many of our modern cities, 
which is expressed in the new movemeat in fhn 
direction of civic government. 

Further evidence is shown in the growing 
mination of the American people to preserve Uttneji 
tlie onore notable of the objects of grandeur sad 
beauty, with which the hand of Nature has so liber- 
ally enriclK^ the United States. The legtsUkfhin, 
which has thrown its protection around the YeUW- 
stone Park, the Yosemite Valley, the grove* of 
majestic trees in Calif omin, and the various 
national reserves of the country, has rendered, both 
to the jieople of to-day, and to all posterity, a serv- 
ice winch will he acknowledged with'l|pruwing Cm- 
phasi* as the years go by. Never, we believe, has 
preservative legislation of this character received 
such widespread approval as that which saved the 
majestic Falls at Niagara, already sadly defaced, 
from futtlier spoliation by hydraulic power plants. 
I'he interest in the Falls is mure than national — it is 
worldwide: and the traveler from other countries, 
be he F.uro|Kan or Asiatic, considers that his itiner- 
ary is seorcely complete, unless It has included 
Niagara. Hence the announcenient that the Integ- 
rity of the Falls bad been forever insured by an 
international treaty between Canada and the United 
.States, was received with ail but universal approval. 
There are other great waforfolls in existence, it is 
true, notably the majeatic drop of the ZamWai River 
at t'icloria Falls; but they are more or leu# inac- 
cessible — altogether ao, in fact, to the travelcx >vhose 
purse Is limited; whereas Niagara, by yietue of its 
accTssibility, is vipen to the world. 

It is that very magnitude of tlie Falls, which 
lends to them their majestic beauty, that has bronght 
about the threat of their destruction. Those thw- 
sands of tons of water, falling ceaselessly tfaMugh n 
height of 190 feet, awaited only the development of 
the water turbine, the electric generator, and' tho , 
eofqu-r transmission Une, to render the commercial 
exploitation of the Falls an exceedingly attnmtlv'o 
]iro)iosition. 

Now the HciENTiric Amkricak would be the Iih 4, 
to depreciate the technical skill with whie^J^ WMl-' . 
ous power -companies, through their englnwi® Imi* 0 
planned and built the huge power houses vrhw-Rro 
at present in operation. These, together 
various electro-chemical and other indnstrief 
liav e sprung up at Niagara, are among the inosi 
itable worim of their kind. Fro(n’'ttk^ to UOi*,, th«^ •, 
have formed the subject of illuMrntion atid 
tiori in the columns of this journal, ^s our 
well know. But, at the samo fime, ^ h4#b 
Ven alive to the fact that llto w'afor drOtWh^Wtiw 
the upper river detracted from the beauty hf the 
Fails, and that the various buildings, admirable «S hi 
the architecture of many of them, have been a dis- 
cordant feature in those landsbnpe surroundt^ to 
which the scenic beauties of the Niagara Riv^, ’ 
Falls, and Gorge are largely due. 

It is natural jhat the power companies v*hOitM 
wish to take additional water from the Fall*; Ri ija- 
also readily understood that certain interests fo tW . 
city of Niagara and other contlguoos lpcallti(t0?1^jr 
be interested in the further extensidu of mngttfoef 
turing interests that draw their power from i 

)ianies. In our correspondence columns 
found a letter of protest, from a ciRaon qf 
I alls, which will be read with Intpreft. Tlto .Spii^ 
imn, however, is one which must be cOtWid4Wie4;:|k|i^} 


Ihe broadest possible point of Yfew, Our eoHCfotfois 
that tlie*'Falls havt^beea damni^n^s Stltodilf 
eminent engineers, 'Is verified liv foe peimWntt n t hfM h* 
vatiun of The Editor. ,Fu|^llNiaM»pItftio*»*:t^5i^^ 
will mehn foe 


T di fotwoh of 

into a mimber qf ' nnpiuNifo ji i 

^be. the rcmfii, not 

mxtety in foe piheiM^n«'fo«t'nifofoji0%fo'i|i^^ 
as of ceftedn peouliaHtie* >f , onb, 4«nffo» i 
qun’s ray which, entering foe ojat; ' e 


sensation, will, if reodviM. 

of foe skin, give rite fo a fodinghl hfoV Itrfo. 


true that there are zny*"' litfopaMhnf 
foe eye; but • study «f the phenotnenon otio^s llni 
the seeming separafow of this besft 
light is not due to any objective filsoontltwlt^ vfoih 
to the Rmitatinns of our organ of 
of fact, there is a porfoetly toafotnono 0^ grt^^^ 
transition from the foys tH ohqct ifoYe 
perceived by Uie eye, to the foager «atA>'*of 
we becoqie cognisaAt only by our heat Neofo, Nll^, 
does the matter end there, Wo, gg 

jhMtbte this oonfouious tminenee of wovos, to a ptoit 
etDiie more there is a discouttan^ly, not in foe 
rtuM^ i!i^ observed, but in foe ttefosjjto 

nvoBfolh ' for their observation. In this wrny foe 
identRy of light, radiant iteat, and tdeetro'mognefk 
l^gttop is established, and foe dlVidfog 

,llitoe fieids of physical science faU to foe ground. 

' T;f sire fum from the consideratlm of raatant buoti 
pbenotoenDn presented by foe Intrinsic beat, 
of atottof, we find a similar sfote of affairs pretnfi- 
tog. ' Tlfot foe "heat” of a body, ns manifowtod to 
uur 'Sense of touch by its temperntufc, tomato fo 
the rapid motion of its ultimate particles, them'' 
snivel too aTuall to be dirc^y oWryed by our 
tenses, was surmised as early as hF Frahcif 
Bacon. ThO final substontiation of this point of ' 
view may be said to have been furbished only to' 

g te recojtt Umes by the work of Zsigmondy , and hto 
lower* upon ultra-microscopic particles and foe 
Rsdwnian movement Thiia foe pheBomenqn qf beat 
is* brought within the pate of mechanica, Sound, 
for whimt .also we posses* a special seme, nnd which 
thUt^Ktotoi'ihe subject of a separate branch of 
pby*fos, ha*, of course, long been toterjprated as n 
mechanloat effect. 

The whole range of "physicar’ phenomena 1# 
therefore gathered under two main divisions'— 'foe 
mechanics of materiel systems on the one band, and 
eiectro-magnetisro on the other. And is the prooea* 
of unification to stop there I Or are these two last 
divisions also to be merged into one? Thera i* 
much in modern electrical theory which seems to 
point to the latter direction. Etrange to say,. how* 
.over, it is not electricity, the more intangible, foe 
more remote, which seems to be expressible to 
.terms of matter, the more obvious, but apparently 
rather the reverse. A fundamental property of , 
matter is inertia. A specie* of inertia is pos*ess^ 
also by an electric charge, and perhaps all Inertto 
it of the electro-magnetic kind, and all matter in 
electricity. As yet theae questions are nndeeided. 

Jf we look beyond the bounds of "physical*’ 
ocience in the narrower acuse, we see tigns of foe 
tome unifying tendency. It is true that ehejoiistry 
still standi apart, defying ail attempts at Intorpre- 
tafoto purely in terms oT Other physical Onoo^to. 
jM tonfo has been done to develo^nf foo gao^ 
,toi foot bolder land where the two adeneea neel. 

; The More sanguine among ut perhaps look, wlfo, 
ATO* cosilWftitce to foe cototog of foe d^i Whek 
Afo he merged into physics. More beef- 
' tonto wl'R be felt to foretelling a aitullar fate foir 
' foe sciences. Many think foab foer* ato; 

elements involved tore, which afo not fotomible fio 
.purdy Physical entitfe*. Such * apettiott Otdyjfob 
future eah-decide. In thq meanwhile w* iipijiat .wdl'' , 
coQie the movement among certain 
makes for exact quantitative methods, anftoys OtoeH 
on the investigation of 
n^ena, which ore beyond qOMUod. gi 
character, and na .aaeh -oto ,|prt«ixK!d fe.jfosofoft;,'; 
.'law. From such 

.'"Ia *tabil<W;de U' vie,** sbonfo opfo^)t^;sll5iii^^ 
science which bears for saaBrt..|fo^ 
phyitoa) ehe,mistry doto;to,foo..«dlfor^*dW 
tlon of foot 

;,mately bo found fo.'lnto bdk'difoi'toMoAwiM 
.diride.d.'diito;toto' 
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Sir Hiram Maxim 

The Autobiography of a V^eteran I m entor 


■ •m of hit corwr 

ftimmlf wlk Iffiut fwrticutar <itter«<t 
0 Sir 

AXtU It of PttvltMi par«nUK«. anil 
lamKftnrtUe, M«„ Pebruarr Sth. I84(i. 
«t th« eotniium aohoolt, and at the 
mead to a«m att apprentlcMhlp as 
r at 'AWwtt, Me., working in the 
I going to aohoQl to tb« winter, up 
Hera be made a triercle with blnycle 
ot tha graaebt t^g*- Tbaae are believed to 
‘ ^ tba lint wibeela av«r made In American In 
jiMtilali the bob Waa aasgaBded by apokea in tenalon. 

^flbg tbe clvlt war be waa amplayed at the 
bjniilbiaaii^ worka of bla ancle at Fitebburg, Maea., 
\iwMba be worked flrnt aa a machinlat, then u a braes 
jpllaler^ And jhially as a draiightsinan. During the 
J^yagr of tba war be left Pitch. 

and went to Boston, where 
W aktared flia lunploy of Oliver 
Dikka aa a Araughtamaa. 
itkkiMi waa a very clever philo- 
•ophieat inatrument maker, and 
blao a builder of automatic gaa 

Wbtla at Boateo, Maxim In* 

■vanbad many different forms of 
,|ffa maohlnoa From Boston ho 
•Wt to New Tork. where he 
,4aw antBloyad aa a draughtsman 
the Novelty Iron Worka at 
itha foot of Boat Twettth Streot. 

At that time this firm had in^ 
imnd the building of the Paclfle 
Mall ateamara. 

It had been said by thoaa who 
BTotanded to know that there 
waa no pooslble way of making 
a maeblne for carbureting air 
for Ilium inatlng purposet, which 
would prodnce a mixture of a 
uniform density, but Sir Hiram 
dlaoovered no teas than three 
aeparata ayatams of accomplish- 
ing this. In one system, the 
ndulatlag device wea operated 
By the axttanaion of tbe air dur- 
ing the cartauretlug step. It It 
waa aarhuretad too much, the 
expansion produced a pressure 
that opened a valve and allowed 
nlr to pass directly from the air 
pomp Into the pipe leading to 
, the burners, lu another eyetem, 
tbe regulating device waa op- 
orated by the speoldo gravity of 
the gaa. For this purpoaa a cyl- 
' Inder waa auspended on a scale 
beam In the gas. If the gaa 
waa too rich, the cylinder was 
buoyed up and by this movement 
a valve waa opened which 
shunted the air around the ear- 
huratar. A very large machine 
Of thle type was made at tbe 
Novelty Iron Worka for the 
Amarteus Club in CoanaoUout, 
of Which BUI Tweed waa a mem. 
her. This was followed by an. 
other ayatem In which the gaao- 
llne wM flrat ronvayted Into a 
-4 'msW ir heat under « pressure 

pounds to4Jip square inch. Ptotm rsph by u 

'Ino Vaipor m escaping waa made 
to fotpo the neeaimry Slh Into A 
ipig IfhM humhlne nuMla ipu of atji nhaolutaly 


h)’dro.earbon gases. He discovered a new process of 
making phosphoric anhydride, reducing the cost from 
flve dollars to fifty cents per pound He made th<> 
flist regulator for keeping the pressure constant In an 
electric lighting eyetem quite Independently of the 
number of ilghte on the circuit. This epparatus was 
exhibited in Paris In 1K81, and Sir Hiram was made 
a Chevalier of the Legion of Honor. 

In 1888 he left France and went to London and 
commenced work on an automatic gun. lip to that 
time no one had ever attempted to make an auto- 
matic gun. The flrat gun made was operated hr tbe 
backward movement of tbe cartridge In the bairel at 
the Instant of firing, a system which is largely used 
In sntomatlc pistols at the present day. But this sys- 
tem would not work with the long bottle-neck mill, 
tary cartridge, so the next gun made worked by the 


SIR RIRAN MAXIM 


ncDll of the barrel and breech block, that la, when the 


, 'deuetty and «t jbny required, and aun was flred It waa allowed to recoil one Inch, and 

g«»arti use. Oiia placed in the the energy than devrtoped performed all the (unc- 

? - jiNw !fWfk pqM oMca, aMther ia the Woman’a Home, tlons of brlaglhg the (mrtrldgea Into position, trans- 

ferrlng them from the belt Into the htrrel, firing 
V them, extracting the empty caMS, expelling thefn. 


Santogn SMPgB< where It cocking the hammer and bringing the new cartridge 
tWSt. lamea Hotel, Into position. ' 

When it was -aa’iioattced In the newspapers thst in 
of elec. Amerlcna endtnsar hnvlqg a Httle workshop In 
Hatton OnrdOB, ^bpndon, hud >»<ide a machine gun 
flMiim i|iM-"pqt-'pp .the that would antuaifiF.'Ioad and fire Itself, at the rate of 

H< T. (too rouAds'’to ato.ttinte. from energy derived from the 

■■■' ■ hwmlng po*4or; tfto powiq. Jhcredulous; It was 

MpM ' altogether toe;S#*«o ,he true. But the little gun was 

: very mpoh aad^ everyofie oame to see It, 

' trem fke' Frik^'.4^-^e}ee dowh. ,.'(]wtr rounds 

oariHdgeiwere seed in show 


Ing the gun to visitors This lu\*>ntlon put Sir Hiraiu 
In the first rank of sclentlttc men It was tliought 
that us he had solved surli a dlfflculi piobleiii that 
he mtglil soUe otlicts 

At that time the British government was about 
to pay a very large sum of money for the seeiet of 
the German slow burning brown powder. Maiiv of 
the sclentlfle men of London had analyzed the Ger- 
man powder and found that It contained nu new 
element, they could make an exact Imitation of 
It, but the German powder piodmed low prea- 
Riires and high velocities and the Kngllsli imlta 
tion prodiiced high pressures and low veloeliies 
Everyone hed attempted to find out the srriet by 
chemical means, but Sir Hiram attacked it with his 
microscope and found that the German powdei waa 
slow burning because the crystals of niter, although 
smalt, were many hundreds of 
times greater than in the Eng- 
lish powder The mystery was 
solved and the money saved 
Sir Hiram followed this up 
by making a hundred different 
kinds of powder in a single day, 
all of different degrees of slow 
burning. The sulphur and 
charcoal were put In the mill 
and thoroughly ground and In. 
corporated, the nMwr was then 
added and specimens taken out 
as the process advanced. The 
first specimens were very slow 
and the last extremely violent 
This led to a great number 
of other experiments with pow- 
der 

At the beginning of 1885 
many offlclals expressed their 
opinion that the Wblteheail tor- 
iwdo could not Is* relied upon 
In a heavy sea. and Sir Hiram 
was requested to design a \ery 
large gun for throwing aerial 
torpedoes through the air In- 
stead of propelling them 
through the water On May 
30th, 1880, ho patented the gun 
desired and proceeded to make 
one The projectile was pri>- 
vlded with a delayed action 
fUBP working on the same plan 
as the best fuses of to-day. Tho 
experiments with this Isrgt^ 
gun led to the nianufuctiire of 
the first cordite, and eiiiloiisly 
enough this cordite had the ex- 
act diameter and oppearame of 
the British cordite that was 
■made some years later Chemi- 
cally, It diffeied but sllghtlv 
frwn the bnllistlte cf Nobel 
In the early spring of ISsS 
Sir Hiram was requested by 
some high British offldals to 
turn his attention to the maim 
factiire of a smokeless powder, 
and experlijicnts were condueted 
through the sutiinier whicji led 
to patents being takdn Novem 
l»er 8th. isss This was fol- 
lowed by many 01 her patdi'.s on 
various kinds of amokeles.-i 
powder. (See Kiifmu cn’iip, 
January 27th, 1911 > Among 
these patents Is one for a mix- 
ture of nltro-glycerine, gun-cotton and oil The ap 
plication for a patent covering this was filed fourteen 
days ahead of another application for in-actlcally the 
same thing handed In by Prof Abel and Prof. Dewar. 
In the end, however. It was found that tbe original 
rqr^lte made by Sir Hiram In the apparatus pat- 
ented In 1887 was a practical smokeless powder. It 
was a powder made bv this protess tha* was exhthlted 
at Springfield, Mass, the first smokeless powder ever 
known In the United States 
When the French were boasting of a very remark- 
able explosive that they had discovered and which 
could be shot through armor plate without exploding 
Il-om the shock. Sir .Hiram set to work and verv’soon 
discovered that this much boasted explosive was a 
modified form of picric acid. He made It in England 
end It Is priBtlcallv the same as what la Uuov-n aa 
(< nntinkeii pjg* itn.) 
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T HKRE 1b a widespread IrapreBslon that oarth- 
quiikuH grow more numeroua at; our earth ages. 
Certainly wo hoar of them more frequently than our 
predecPKaorH did. But thia 1b mainly becauao of our 
InoroBHod facllltlwi for transmitting the tidings of 
Buch occurrem-eg They have been studied and 
theorized upon from the earliest times of which we 
have any knowledge, but the ancients had such im- 
mature concepts of the constitution and environment 
of the earth that they accomplished little of perma- 
nent value. However, they Invented some crude In- 
struments which showed the passing of earthquakes 
and the direction In which they traveled. Such a 
contrivance was in existence In China as early as 
C50 B. C 

During recent years of scientific activity these 
phenomena have received their ahare of 


Our National Earthquake 


Feeling the Earth’s Pulse 

By Emma M. V. Triepel, B.S. 

means of a screw clamp to a flat, tempered stee! 
disk, which in turn is aecureiy clamped around the 
periphery to the top of the pier. The gremtest oare 
is taken to center the ateady mass vertically above Its 
pivots. Both the spring rod and the plate must be of 
the best spring-tempered steel to secure thorough 
elasticity, and both muat be adjusted aa perfectly as 
possible. 

The method of building the mountings of the 
steady mass within instead of upon the pier aecuret 
Bolidity and Invariability to a high, degree besides 
eliminating unequal changes of temperature in dif- 
ferent parti of the apparatus, which may oause shift- 
Inga of the lero position la exposed seismographs. 

It. Several requirements must be aatlafled la the 
transmitting apparatus: 1. A maximum mdtloa' 



hamit he allowed tor, i 1*hh Ittwar Q9inpMM||l:S 
motion must he taken oft ,wd p iinii ftil 
3. tfrlotlon must be reduced' to a minimi^. .4, 
motion lost in traasmiaalOB hiuat he iu| little 
sible. 4. The proport'iott' IjpotwMn 
celved and that tranemltted must hP^ 
ever the extent of motion or its mate, S< . 
ditloai of stmpltelty, aooeaatbllity, a<Ui|mtail^tU^ itoif 
convenience of mia&tpulatton and malatenanw 
he secured an nearly al pmottcaW*. , 

Prof. Marvin has developed the aprla|r>be4lf naeOl^ , 
of magnlBoatlon transmtaglon, the plan and ^lenattom 
of which la seen in Pig. 3. The toptoont mtiWitliy tt 
'the steady mass tamingtea In an adjuatahle tin .if. 
Two adjustable hardened Meel cape. abO^ at d# 
inserted. at right angles to each othstk . 

the other. « to a piece of atMt nilna 


attention. All the causes of earth- 
quakes have not been determined, hut 
Is agreed that contraction of the earthWd^ 
crust and consequent cracking is one 
of the most potent in producing them. 

In regard to the recording and measur- 
ing of seismic disturbances, great prog- 
ress has been made. Bach of the more 
Important cpuntrles has now Its system 
of seismographs, set up for the purpose 
of facilitating study along that line 

In tho United States this work is 
conducted by the Weather Bureau 
under the direct supervision of Charles 
F. Marvin, Professor of Meteorology, to 
whom Is due the credit for developing 
the seismograph In hla ofllce up to its 
present state of completeness so that It 
inuludss all the more Important fegr' ' ' 
tures evolved hitherto by himself and 
other Investigators, improved by him to 
the highest degree of efficacy ^ 

In order to attain accuracy In a seis- 
mograph several requirements must 
be satisfted. The whole Instrument 
must be extremely sensitive, yet It must 
be so fashioned that it can withstand 
tho most severe earthquake without de- 
rangement of its functions It must as 
fag as possible be free from such dis- 
turbing Influences as fluctuations of 
temperature and surfaee tilting, it must * 
be easy to manipulate, to adjust and to 
maintain, and Its method of registra- 
tion must be as nearly Infallible as It 
can be made. 

The essential features of a seismo- 
graph are three in number, viz : I. 

The steady mass. II The trans- 
mitting apparatus. Ill The recording 
mechanism. 

I. The steady mass Is the basis of 
the whole Instrument, Its function being 



0.044 Inrii In iUattdtfr. toMtljiil: 
hpd beat in torm •tMrito,, 
hooka Ah', are formed «* tort 
colled and slipped over A. 37 to > 
flue skeleton wheel mouAted on a .IirtK 
moving, pivot pointed axis. Th4 rim 
of this wheel la pMvidpd with tliraw 
grooves marked in units of 0,001 tit an 
inch. At one aide of the >rhe«l « holo 
is made through the riffl At the bottom 
of each groove. One end ^ A ptow tot 
ordinary silk sewing thread Is passed 
through each of the boles in the onb' 
side grooves, the free ends being after- 
ward knotted together. A loop of tbio 
thread is pulled through the hole In 
the bottom of the central groove, leav- 
ing the knot on the inside of the rim- 
The thread is attaohed to the spring 
bow by measa of the hooka at h" ani 
V'. The spring bow is suspended in A 
free moving fashion by means of a 
thread. The small weight wt serves to 
keep the point of the spring S In U» 
cup 0. 

This so^stem ukes off the motion 
very smoothly, obviating shake, logt 
motion and friction. The Airangsment 
of the double thread In the tbre* 
grooves secures a perfect balance of 
internal forces. The action of tho 
spring bow takes up symmetrically any 
slight variations of the thread from 
moisture or other causes; the tension 
Is equalised by the threads being free 
to slip over the hooks ft" and ft" when 
parallel to each other. The wheel 37, 
if one Inch in diameter, provides tor 
3.14 inches of motion and more than 
one turn of the wheel cen be made. 

Through this arrangement one oom> 
ponent of the motion ie tmnttormed 
into approximately one turn of tb» 


simply to remain at rest throughout 
all ahocks, whatever their intensity. In 
Prof Marvin’s seismograph the steady 
mass weighs 1,300 pounds and is In the 
form of an Invert edU pendulum as shown 
in Fig 1 The length of Its vertical 
support Is 17 feet The whole is In- 
closed within a Rolld pier of masonry. 
A poat hole extends several feet below 
the pier and In this a piece of iron pipe, 
closed at the bottom. Is set up verti- 
cally upon a good strong footing of 
concrete The strut for the steady 
mass terminates at the end In a type of 
universal pivot. The steady mass and 
strut with Its suspension can be Inserted 
and removed from the pi^r without de- 
rangement of the susitenslon. It Is 
rendered astatic by the reaction of a 
cylindrical steel spring rod, which Is 
fixed at the center of percussion of the 
whole moss. It Is necessary that Its re- 
action upon the suspended mass shall 
coincide as closely as possible with the 
force of gravity so as to neutralize |t. 

The ribbon steel suspension and the 
peculiar fitting of the spring aid in the 
elimination of friction. At the lower 
end the spring la fitted on a slight 
taper and is drivsn into « masBive 
metal plug; at the top It is attaelied by 
# 


fietamogsspli «f the Marvin at the Catted fitsM W^aIIMk Itomsaiu 



Fig. A— Amagemsiit of tovsn fer trAMfWVihg motkm. 



Fig. 1. -Marvin iavsftsJ 
astatic pcndulam sstoi^ 
fitaph. 






wheel 17. 

To transmit this motion Tlth tho 
nocsisary magnlflcatlon to the rewrd 
sheet a system of levers showtt 10 
3 it employed. The dlstlngtttofaiAC fea- 
tures of ‘this system are the mens by 
which the motions of the levers stop 
when they reach a oertain extreme po- 
sition. Hut the motion of the wheel 37 
and its coftneetton With the steady 
mass are not limited by the leveta. 
For fhls‘ purpose devices stanllar to 
thoee employed in the tovbr edeapd^ 
ment (tf all ordinary watetotg are iued, 

A pin F on the wheel W ettgAgsl A 
forked opOalng in the lever. Untto^ 
neatb the fork of 'the lever A AittAli |dn 
enters the notch or opefltog to tits' fiAt 
rim Of 37. 

37hett the motion of ' tlm whitol 37- 
oarriee too Pto oat of ths topk to 3ftA , 
lever, >h« pto hsli^ fhA UlMbi '' 

wtos pAASAd' out 'of 'tlrt/iM>toli.''l)A m/ 
rim, : sad ^ tover to ’pr«vtoi«iji(|.1to.'^ 
rim 

.movemitoV of 

toongAgoi^ 
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Uneovering the “Maine” 

How the Work at Havana is Progressing 


iriikAi bM bMa arouMd 

.mikm K^IIM tb Mwfw ttm from 

par ^ bM«r yf“* «>*♦• “ 

jlf towiMt lb fbmcitiiiw more Uum 
abfbdr* a !• iinniMlibvtio wid mvwtful and 
df oi« timiMam HMmm and po- 
f a ihl ^dffcoe. wbf<b mdMi vfvc alticb V> tbe piti 
i t li ii r d( iMl Wbdtbar Um »bl|r w«ot dawn to 


been known to occur oapoctalljr alnre the Introduction 
of smokelOM powder The oasa of the French battle^ 
■hip Jana” ia otUl fraah In our minds Improved 
powdera powHHMlnc Mtlafactorp chemical stability and 
refrlperatlon of the magaslnes to preserve the pow 
dor at a sate iemperature have practice ly eliminated 
this risk from the modern warship It will be best 
for all oonosmed and will certainly cast no reflection 
upon tiie 1114ated sblp or Its ofltcers and crew If It 


All that now remains to be done In exposlna the 
Ma ne is to pump the cofferdam dry and this work 
is now In proKress At the time the accompanying 
photographs were taken the water level bad been re* 
du ed some five feet or more or sufflctently to expose 
the Quar er dock wb ch thus for the fl^rat time comes 
to view after being for thirteen years below the our 
face The portions of the wreck that have been ex 
posed are about In the condition that was to be ex 
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IldifefMsii^tMisdwsUorceffwSsat «<wtt4i«ofcirciiiiir sMd*|hWeyited«is,«MUWRh(iMirsiwlilit. 

JlM*a spw^visw «f eoCMdaoi and wrack. 


• jMt OKpoMd forward are the ma nmaii an e u 

FIva feat of the Malna axpoaad 



Vi*Wtoi|As aaltedam altar wtar waa lawarad iva fsat Tk* confosad wrachaga showa tha canter of the axploaion. The curvad mamber to the 
l||llk|p^Al>on|«rKM thbssnaatotbnlsft istbantaddack(«»darsida) which waa thrown upward and backward by the blaatof the azplaaion. 


frlpkRt IMtSMT ptpbb liqr ncijUtBt hr dailfn. the 
^ tbo wMi of tbo waa the 


StSMbd 


jMMaitt <o«naa of Ibht opbaaval of 


«C hmt fMiaailtUn, ban 
be pm d|M^ vmH and 
.^tsAilUWn«|m»d«- 
»4k tM 1 




VNCaTBRiMO THB MAINE 

■hall be found that the eondlUon of the unwaterod 
wreck shows tho force of the ekploslon to have been 
from within 

The plan adapted by tiis army engineers for exam 
inlng the hull of the vaasei wto to build around the 
wreek a nwaslta, watert^ht wnU pump out the 
water Jaatlttf tb* bottom mud raposed and then 
dredge awnp tb* tuud from aropnd the hull leaving 
the Utter In OMUiMan for axADittatlon The ooffe^ 
dom will wMtir Ik ^Itptieal In plan oonststs of ■ 
■srlea at «ylbl||l«m 4Q to fio fast In diameter which 
were torasad |rf iyirlnc down to firm bottom circular 
cifilndenr emitp’wiiji of mterlooktny gtael pllaa. each 
eyiltndip IfiPt by diintny tbd plltng piece by 
pUoa iittttl 1l|| ««k oompleta. To make the 

feints hk^kd|,|h|0 Mudort witwttght. a swital 
^odfgBpill^dpwnbkiw After 


petted being heavily coated with barnacles and 
marine growth 

The many fears which have been expressed that the 
coffardam wall would be unable to withstand the In 
Ward pressure of the water have thus tar proved to 
he groundless since at the present writing the work 
Is both watertight and stable The Maine lies how 
ever In 87 feet of water and when this has been 
removed the full teat will come However the pump> 
Ing is being done grad lally and as the water Inside Is 
lowered the behavior of the cofferdam is being care- 
fully watched for any Indication of weakness or serl 
ous soepage Should the wall show evidence of 
yielding it will be possible to strengthen It by dump- 
ing rock back-dlling against Its Interior wall and If 
need be by running heavy timber struts between the 
eoffsrdam and the wreck although much reliimcc can 
not. Of couiik be pliced upon the realstlng strength 
of thi bidlp bbittefM bull 











John D. Hooker and-rt}»^#iie'nim|H|plP 


A Business 

% Mmt Pfcoeittr 


ttcopea througbout the world hare bean constnictad 
by the liberality of Individuals, and perhaps a ma- 
jority of the ereatost dtsooverles, as well In astnmomr 
ae In the other acienoes, have bean made by those 
wurklnfc in a private capacity, with their own instm* 
uiente and in their own observatories, and havlnc no 
ronnertlon- with any public Institution. In January, 
1610, Qalileo amazed the world by bis dlMWvery of 
tb« four moons of Jupiter, with the aid of a small 
lens eudowed wltb a magnifying power of only 23 di- 
ameters. Since then, more powerful instruments have 
been constructed, culminating In the Llok equatorial 
of 36 Inches, the Terkes eqnatorlsl of 40 Inches, the 
OO'lucb reflector, and the Sttow horlsontal reOeotor of 
24 Inches, both on Mount Wilson. 

The summit of Mo>unt Wilson la nearly sis thouaand 
feet above the ocean, located hut a short distance from 
IXM Angeles, the metropolitan city of southern Cali- 
fornia, In a district exempt from hurricanes, with an 
atmosphere free from dlsturbanceo, and aSordlng ad- 
vantages unequaled by any other known place. Tor 
tbie reason It was selected a lew years ago by the 
Carnegie Institution as a auitable site for the erection 
of the eo-inch tef^ter already referred to, and the 
results obtained Mve proved the wisdom of this 
choice. Wonders of the etsrry regloni have been die- 
closed by means of the photographs taken with this 
reflector, far excelling the powers of dellnltlan 
hitherto obtained by the largest refractors. For the 
reflecting telescope Is superior to refractort In photo- 
graphing the nebuiat, etc. 

During the last decade of the marvelous growth of 
Los Angeles, one of her most energetic publleeplrlted 
and proeperoua citlsens haa been John .Daggett 
Hooker. A man of unauumlng personality, identified 
with all good works for the advancement of the ma- 
terial Interests ot southern California and, from a 
modest beginning achieving a distinguished position 
in the mercautlle world, he has been a leader among 
those working for higher Intellectual advancement, 
more particularly In the way of affording fodUtiee 
for soientifle puriulte. In ftarty youth he became in- 
terested in astronomy, dating from his first view of a 
total eclipse of the moon seen by him when a boy 
eight years of. age. Later on he came across a copy 
of Burrltt's Star Atlas, with Its fasolnatlng combina- 
tions of stars Interwoven with mythological figures, 
and poring over these by day, and tracing out the 
constellations by night, he gradually attained a gen- 
eral knowledge of their poeltion and outlinea. Then be 
attended a course of lectures on astronomy given by 
the writer's father, the late Richard A. Proctor, and 
from that time bis enthusiasm was fully aroused. H« 
started the foundation of an aatronomlcal library, and 
also purchased a Byrne five-inch objective. He fitted 
out the entire upper story; of his spacious Colonial 
residence on Adagis Btrdh^ Los Angeles, as an ob- 
servatory and wotlcroom for 'the unrestricted use sod 
occupation ot the Astronomical Section of the South- 
ern California Academy of Sciences, of which he has 
boon a member almost from the date of Its or- 
ganisation. 

He has designed what he terms an eleotro-tius- 


Identification of Dye Woods 

T iir Forest Service has Just Issued a very praotl* 
cut publication dealing with the structural char- 
Bcterlsti s of true fustic wood (Chlorophora tinctaria, 
Gaud.) aii'^ Its aubstl lutes and adulterants In tbe use 
of making <ivps The circular considers only true 
fustic and thi<c ot Its most common substitutes, leav- 
ing untoqcVled tin Rroups of other woods employed in 
making dye extra( ts The study on the Identification 
of other Important dye woods by George B. Budworth, 
Deodrologlat, and C. D Mell, Assistant Dendrologiat, 
will be oontinued and the results published In a 
series of papers Illustrating the need ot closer Inspec- 
tion of the dye woods -of commerce. Great pains and 
no nttl* ability have been uaed in presenting the facts 
of this new and technical aubject in such language as 
win be understood by ail intelligent daymen, ythere 
technlcalltlea are used deflnltlona and Illustrations 
are given or the context explained so that the aver- 
age person win rekdtly understand them. The authors 
give a key whiefa will en^le the “man in the stree^* 
to identify the wooiKt eMwasslify abbstttuted for fustia. 
The Ulnotratiou of ' Motiong «l! 


pareney, tllnafiUidled wdtk gli^eea eteiBtale,1^ti^"}tar 
means Of whibh he obtains « briniant 
largsd vlsw* of photographs taken with 
reflsetor at Mount WHson. Becoming pnenMUfi^ Im- 
pnsaed with the work aeoonpllshsd by this 
ho became Imbued with the deslro to tumlab the 
means for a rsfleotor which would emalato ths ptr- 
{ormances ot the flO^inch. It h flOdneb refieetar 
ocoompllsh more than has bken dmu hr t^a Cknmly 
refiector at the Lick Observatory oa .Mount Hamtltop. 
what will a lOO-ineh mirror dlsqlMet 'The eoBlltmo- 
tlon of such an instrument would be .the woa^ -Of a 
ccmparatirely short time, and af^thniled Srlth, ths Msa« 
Ur. Hooker sntersd into commuplen^ Wftk IpMft, 
negls lastltutloi) at 'Washington, 'MS.biMiti 
ths sum ot fifty th^osand doiiavs loS the inaaitfnd^' 
tuM of a lOe-laeh rsfisetor. The psepeilMon WM 
eeptsd. and there wha ns dsliy In preasei^l^ 
work. 

Tbs order for the easting at ths glsSB diific Was ' 
given In September, 1906, to thS WSSMh Plate 
Companies at St Oobaln, Trtw», anfi daring the 
between the spring o! 1901 and June, 1906, ntt at 
eight castings wars mads. In enter that theire Ihilillit 
be no delay In the grinding, polishing aad llgar<A| 
ths disk after its arrival, Mr. Hooker constructed at 
Pasadena, In tiu winter of 1907, a building Whl^ he 
supplied with all nsossaary appliances. The main 
room Is 94 feet equare and 20 feet high, and opens 
into a long teetlng hall. 

“The walla of this room are very heavy, made of 
hrlok laid In cement, and covered with a roof ot re- 
tntOToed ooncrete. This portion of the huUdtng, whtok 
Is separated from the other part by Iron doors, may 
therefore be regarded as fire aad earthquake prOCi— 
a consideration of no small Importance In view of the 
nature of the work to be done within Its walls. A 
heavy steel beam, supported over the doorway, car- 
ries a' traveling crane, bar msans of which the mltror 
disk and heavy parts of the grinding maehlae, one ot. 
which weighs 8.6 tons, can be brought into the room 
and handled when necessary doting the progress of 
ths work. Tbs tssUng bsU, lOQ test long and 10 test 
wide, will permit the mirror to be tsetsd from the 
center of cnmtnre or wll;h ptrsllal light On one 
Bide of the teetlng hsll are rooms for ths grinding and 
pollshlnp tools, and for the mmaratus . required to 
maintain the polishing room at a uulflom tempera- 
ture. There Is alM a large fireproof vault, tor the 
storage ot astronomical pbotographa On tbe Other 
■Ma of the hall a eerles of computing oflkws Is pro- 
vided. affording with the rooms already avq^bls In 
the adjoining building; auitable scoommodatl^ for 
a large staff of oomputsm." (Annual Report^ 1907, at 
Prof. Q. E. Hals, Director of the Mount WflSon BOISP 
Obeervstory of the Carnegie Institution at Wi'aSh’ 
Ington.) 

In June, 1909, information was rsoelved at 1ms An- 
geles from ths glass eompsnles at Bt, Oobaln^aiat the 
casting of a perfect dlek 109 laohei In dlmnmsr, 19^ 
Inches tMck. end weighing tons bad been soodess- 
fully aocomplUhsd On Decctmber find, 1908, In ItS 
Iron case, it reached the end of Its long journey, and 
was di^KMlted In tbe Hooker building at Pasadena, 



the wood show the charactsn which will behn, $he> 
reader to recognise the wood# ooniidered. Bth^ti 
of forestry, as well as timber msrohantn, will not «07, 
find this droular very Instmcttve, bat also iUushnp 
tlve of a new and interesting type of govsnunent 
publloatlona The circular begins wfth a brief fun- 
eral consideration of the properties and uses ot Ihl^ 
woods together with a Hst of their common tfindO 
names. Ths remaining ipacs is devoted to a dsjAtilsd 
description of ^e minute structural slemenls In .lbs 
wood of true fustic. This paper la the first ooata^ 
tion to ths literature^ dealing with the subject 
stituUng Inferior woods for a standard kind, ' 

may be cited as an excel-lsni Bwnqgrtph at a 
gronp ot au«b submitutes. f 
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ciMitdry was 
tsi 'Tt'knes and 
disk Which has -nst M 
gn' Attempt Is 

uirrdr.lifit'nsiit 
pSrteetlnmvAUd 
; M4««lil]r..vhhri«r wny 
' lsh«mtn^;At 

’MOSS - .nt ,»he' ‘ ■' 

' .thn 

'iir; JTifim'D. l^«r 
f.mt 'tfwidmrtirtidn 

> Wilson, 

wonffisifitil dsflnttioA'^fi^^'%:!iM 

'’ihelr ' )rsll^' '««tsht os tar .'ini 
'Hllkr -'Way, cNifisrs and 
wfltfc am a n ssses f ully amowjjiai^ 

Bajnnfd pf Tsrkss Observat^,'dihd~|^'|iiH^ 
hetof eonspiisd in book torn by' the 
tutlon. The sdsnufia world is tndSbtSd; hs ' 

thk ease m In the Instance bf 'Hie iM-lnjph 
to ths gsnsrosltx of Mr. John D. BMilMi; . 

ths aocomphshmsnt of 'the wqilt poBsj|l>ie,''i '''''' '’'V 
The following trthute Of AppMBlattnii Wlfllllikl 
May fisth by Prof, a w- Ritsbgr- at t0tkt 
Solar Observatory: 'i’- 

VI “In th« death ot Mr. John D. HaKter dt Xds JkhitkHi^ ' 
not nnjy the Mount Wilson Obsermtoifi!, hSt Ihs Mb' / 
tire 'Selsntlfle world loses one at Its mast gsuMwim 
f ^leilds Idui bSBefiw^fors! Tt Is quits Certain IhAtllgMl .’ 
R not been lor Mr. HiMAerw anihtmissm sad^l^ 
erostty, tbe loo-indi Hooker tskseope, a 
tetoseops of unprecedented else, which |e moif msisr 
way in the observatory shops, woakl not kaOh 'hsshi , 
undertaksn. ' < 

• “In hk love for science, Mr. Hooker h«l the ^fskn 
at a prophet aa well as the keen pcuctlCnl A«me ' 
greet man ot bwlnoia. He Appreciated tlk v^ -Sdd 
and advantaae which oould be brought fo hla ^hpMrad 
aolenoe of aitranomy 'kr the use of phofagraphfi, NfiV 
he detennined to snp)^ that aid by prOvlMdf for 
the oonetructlon of tbe lergest end mioet peffoot 
pbotogrepblc teksoope, which the preesnt devsi^ment 
of glass making, of optima vmih; and «C inseh«|lmd 
. engineering Would allow, 

' :“Mr: Hooker watohed 'WtUl 'the Keaa^;>hK^M‘^ ' - 

ptoosas' of tbe work ‘npon this ts k aeope " I'j th C i ' 'ipwttdjittir ' 
and polishing ot the iDMnCh fitesA' Iitd foO fokItM 
of the. great tskscopC fohttiiftlnfi'^Aad Usi^'^foMiaiff.. 

. .building. 'It k a mattar of profoimisit 
«f us who have aasoetatad With him ih hta Wfofo foiAt , 
be oould not have Hved to see lip emnpktlnn, aM to 
see the incompnrshk estastlfa phtotagfopby uhkli Ifi 
; will make .possible; HiR" <thd'; tfoffe wW' 

"beer hk nsaiA“ ' ' ,• '-'.'yjvj*. > 
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hour. 18 minutes and M ism^ oomspoadtnff tg m 
aversgs spesd «t 71,11 'miles an hour. 'T|nf'''dfiifo MN-'- '' 
M. Mtenport; fo A Ai«lhir'ts|t, iiovwedd,iifimiafo^4^ 
MA mtlss^t the of fiOdfi mfise an IfoSy mmik 
'ini toWkf cable dlspafolMA 'fiofo.tspfo Ufofojssipk^ 
over AAl-mlls eirenlar .eonfos, -a W 

‘ By eofo.rfo«iMkiimhsfofo'fodiifi8 
^ Boor), i^sMbpo 'isf^ 
pom:^ lnkvfolM’tWeOrd,^.Ha:'S|fV|»sd 
<77,97 nltfo). fo 
...diwtaaes. ^ 
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Dynamite as: a Railroad': 

Hi^h Explosives as One of the Principal Agents in the Building ftnd Rnoodslxnetm ofOtur {UAnadb: 

By WUlard Young 


N ot many people beeldee railroad enKineera aad 
dynamite nwkera know that the improvement In 
blaetln« explosives during the pMt two decades has 
been one of the principal factors in making poislble 
the fast and comfortable trains now running on al- 
most every railroad Yet this Is an Indisputable faot; 
for the straightening of the railroads which baa 
been carried on so Industriously for several years 
has lessened the time tor trains running at the same 
speed as formerly, as well as the distance between 
stations. Again, the straightening, combined with 
leveling, has made it possible to run trains with 
safely at a greatly Increased speed. Heavier and 
more substantial cars can be used, and the decrease In 
curves and grades reduces the wear and strain so 
much on rolling stock that It does not need to be re- 
palrMl or replaced so often The money thus saved 
can be used for more comfortable and luxurious equip- 
ment, and for running trains more frequently. No 
matter how well constructed the road bed or how per- 
fectly built the car, the surge and Jolt when rounding 
short curves, the long, Jolting drag up heavy grades 
and the rush down with Intermittent application of 
air brakes, Is as wearing on the body and nerves of 
the traveler aa It Is on the car and the track. 

When many of the railroads were first built, high 
expkwlves were expensive and uncertain. Only one 
or two kinds were known, and Instead of being able 
to secure a different one especially adapted to almost 
every particular kind of rock which Is encountered, as 
Is possible to-day, it was necessary to do all kinds of 
blasting with practically one kind of dynamite. Nat- 
urally this dynamite was not suitable for much of 
the blasting, and its use would have made the coal 
often prohibitive. This was one of the reasons why. 
Instead of tunneling through the mountain as Is done 
to-day, the railroads wound tortuously over or around. 

In railroad building and the railroad shortening 
now done, tunnels are bored for miles through the 
mountains much nearer to their base, great open cuts 
are made through the hills, one-third or one-half way 
up their sides, and the rock and earth taken out Is 
used to dll up to approximately the same level a road 
bed across the adjoining valleys. Instead of curving 
all the way around the spurs of mountains and of 
hills, railroad builders cut them partly away. 

None of this boring and slicing through rock can 
be done economically without dynamite It would 
take twenty-flve to thirty carloads of dynamite to 
blast a double track railroad tunnel .a mile long. 
Much less dynamite is required for the same yard- 
age In open work. 

Railroads and all other tunnels more than six or 
eight feet high are driven in two secHons. one above 
the other. The upper section, called the heading, la 
started first and always kept a number of yards in 
advance of the lower section or "bench." This prac- 
tically divides the tunnel Into a smaller tunnel, six 
or eight feet high, and as wide as the upper part of 
the main tunnel, and a "thorough cut" repreeented by 
the "bench " It Is more economical and convenient 
to drive a tunnel In this way than It would be to 
attempt to carry forward the entire face at once. In 


the first place It provides a solid Coundatlon aad (0^ 
lag for the driUa and men bortag the holea for tlM 
explosives in the upper part. Agala, by taking out 
the upper seotioa first, two free faces are provided 
when blasting tbe lower part, aad lesa exploeivee 
are required when two feces are open than when 
only one la exposed as in thp heading. 





Face of heading and bench, ahowing podtlon of have 
holai for dynamite. 



Longitudinal aection through milroud tunnel, ehowiag i 
bore holea fer blneting. ~ 

The holes in the beading tor the exploaives are 
usually drilled sii^ or seven feet deep and each is 
charged with from three to aix pounde of blasting 
gelatin (100 per cent) and 60 per cent or 60 per cent 
gelatin dynamite. First a wedge shaped section at- 
tending from the bottom to near tbe top is blasted 
out, two vertical rows of boles being drilled ter tbe 
purpose. These holes, which are called tbe "cut” 


httiss, are' several toet upnrt, ' Upp gswMAl,. m 
verge until they almaiit meet tt the ppiSi^ 
two or tour more rowa are drilled outetdb .^ tiUM 
which serve to wldeo ihe wedge Witefi /ilWiV', 
blasted, these are the relief hole*- Xlh •'roWsdr 
iB completed by tbe "aide" or "fib" holan jli^' tiM ; 
Bides and the “top” holes across the to|», rph; ed. 
boles being started on a Hue fallowlM . 

a toot or eo inside of the finished Itee of ^hp thiWiMi 
end pointing elightly outward anil upwini^,, .‘fhe 
exact number at holes required for en^, , roOnAi- of 
the beading is govemdl Iv the alae and shape .-of > 
tbe tunnel and the nature of the twik. To must the 
"bench," a row of holes Is drilled etraigbt down tn^ 
it parallel to the taoe and eeveral feet hash of It, sad 
aoBMtimea another pow,.elmaBt etraight tnto .th« face 
aorosn the bottom. Shsh of theM Is ohasied ffth 
two to tour pounde of 40 or 50 per onnt geintin dThh- 
miie. Gelatin dynamite la always ussd In tunnels be- 
cause It does not give off objectionable tomps when 
exploding, and is highly waterproot Tunapla art 
often very wet and the ventilation Is neoessptrtty 
limited. 

Railroad outs, It they are deep ones, are blasted 
in benches, the depth at these benchee depending on 
the kind of drills wUh which the holea for the dyna- 
mite are bored, Whoi well drills are uaed, fhs ludsn 
are generally bared forty or fifty feet deep and 
twenty or thirty toet apart. These holts aro often 
charged with eeveral hundred pound# of dynamite, 
Judaon powder or blasting powder, the quanUty and 
kind of exploelve being governed by the dwth Of tb* 
bore boles, character of the rock and other loosi con- 
ditions. When the blasting Is carried on In cold 
weather the 40 per cent grade of low treesing dynar 
mite is generally used unless tbs rock Is so soft and 
the work so dry that blasting powder will be aatla- 
factory. When boles are bored with ordinary rook 
drills, the system of blasting is much tbe same. The 
holes, however, are not often deeper than twenty Met. 
are apaoed six to ten toet apart, aad are charged 
with a much emaller quanti^ of explosivee. The 
first cut on each level, when the railroad la to run 
through a hill, baa but two free faces, tbe top and 
front, and is commonly called tbe "thorough out." The 
euoeeed'ng outa on each level, which are made for 
tbe purpose of widening tbe original cut, are known 
as "open” or "side bill" cuts, and having three face# 
free, require less explosives per yard of cut than do 
thorough cuts. 

It Is sometimes more economical to blast away all 
of a abort spur running across tbo right of way than 
to make a thorough cut through It or to swing around 
it. In this case the epura are dlspoeed of by exploding 
a very large charge— often eeveral thousand pounds— 
of Judaon powder, blasting powder or dynamite, under 
them. To get tbe dynamite into tbe proper poeltlon, 
small tunnels, often with cross headings or chambars, 
are driven into the spur and in Jtheae are packed 
tbe explosives. Tbe blast in work of this kind is 
usually very specUcular, though it does not often 
make a great deal of noloe or shook at any consider- 
able distance away. 





Abstracts from Current 


Phases of Science as Other Editors See'T^ettt 


niuia>.tl.»i.adAp|>llc.U«..fEI«trie Miah«urtfc. «4 Meikto. ' jjjyLjf ’i* 

Tension JN an article with tba above heading In Airm PomIUt, the whole 

rriHK fJeriuan periodical Die Welt dot Technlk re- •tate^ent, refleetihC tn th* ^r«Wrt wai^ 

T produce, some very readable end cleverly 11- “ anny, and more polntMly 0* tllg Whdi«a» 

lu«t,atod pasaagee from a recent book, “Bntde- ‘hat the <»“«« »te for opera^na on abd^tahl of it, Ja gilt down aa a «act. 1?h llmw , 

ckungBfahrten In den olektrlwhen OMan.” publlahed the Ou^ war waa liW per cent But W ftbogrtlty of It let ua reMtnm 1irtfWiW»/ # 

by Prof A. Slaby, of Berlin, the well-known wireless examination of the data showed but thiw inch jj^ one-fo«rtee»th ao many dahtl^; 

lelegraphy expert operated on In the Held. At ^ ^ 3m^ to 

The llrat fxperltnent to which the author draws *** “hvlous that no valuable con- ^ wouada a* tTOW «*« 

attention is designed to demonstrate the fai t that the ? ^ *? •*“' therefore they had lltty#l*,ttaMa aa BMU^.iUa^ 

iwles of a hattery on oiinn circuit carry charges quite ^^at in our civil war there were four times as bullet* as we, Q-B-D. Ab« In a war 

sltiillHi In their action to those observable upon a _ we should get off with but ISklHiO kUlad, WhllAtiMi 1^ 

itiaicrial which haa hoon rubla-d to electrify it As 
shown In KIg 1, two disk electrodes form the term- 
inals of a secondary battery, and between them is 
dellcaiely suspended a piece of fine alumiuliMn foil 
The whole Is covered wilh a glasa bell to protect It 
from air currents Under these elnuirastancos the 
aluminium foil Is seen to l)e first attracted toward one 
of tho disks (the one which happens to be nearest), 
owing to the gathering of an induced charge upon 
It, whl(h Is npiHjhltc in sign to that of the Inducing 
electrode As soon, however, as the foil touches the 
electrode It lecolves by conducllon a charge of the 
same sign as that of the disk, and is Instantly re- 
pelled, and files to the opposite electrode, to which It 

gives its charge, at the same time receiving now a 

new charge of the opposite sign This succession of Pig,L— '‘Eloetrk pendn- Pig. I— 'Attracted disk •lw> all. In the year 1899 we had a onulderable anny h 

events Is repeated Indefinitely, the foil swinging to luia.” A metal leaf tromeler, an iaetnnaaht the Philippine IsUnpl that le||to My In the trupld 
and fro like a pendulum in this way the battery Is ' uselllatM between the far aMaturing differ^ which had alwaye,MW death ^rape tor armiM. Con 
very slowly discharged terminala of a battery. eneca of potenttaL pared with tbMe klands Manchuria la by all report 

The state of affairs which exists at the poles of a a health retort. Col. Harvard MVe it la one of th( 

battery is commonly desdllHul by saying that there many deaths from dlsoMe aa from bullet*; while in healthiest countrlM in th* world. Yet our lop* frop 

Is a dlfferenco of potential, or an electric tension be- the Spanish war there were twelve time* as many. dlaease In that year of campaign la r^rted by tb 

lwo(Ui them. For the piirpases of practical appllca- The obvious conclusion of the average reader u that surgeon general to have been 16.30 per thouMnd! aotu 

tlons of electricity It is neocasary to have some raoas- there was three times as much disease and death In ally far* Jeifl' than “lllmt of the Japanese. This will b 

uie of this leiiHlon. Tho Idea naturally suggeate It- the latter war as in the former. This ooncluslon 1* new* to those who calculate the success ,pf a Mnltar: 

self to use the altractivo force between the (wo poles entirely false, tho fact being that there was more oosps on the baala of the battle loasee. 
to rneiiHiirH this tension, and this is In fact one of the than twice as much disease and deaths from dlseMe "Another grave defect of this battle-tOHlisease ratli 
methods eiiiplo\e(l to measure difference of potential. I proportionately) In the civil war as In the Spanish is that It gives no Information of ths progress of tbi 

An electro meter built nti this plan Is shown In Fig war. Again, it Is stated that In the Boor war the sanitary corps, whether toward better things or wqtss 

2. To measure tho difference of potential iKitween British lost twice as many men by disease e* they did Col. Simpson, of the Royal Army Medical Corps, says, 

two points, such ns the poles of a battery, the one Is by bullets, while with the Japanese In the Rusalan ‘In McKensie’s tables and In others stress It .laid « 


, well-known wireless examination of the data showed but thj^ Such 
wounds, and they not operated on In the field. At 
h the author draws should be obvious that no valuable con- 
nate the fa. t that the ^ 

♦ ..Qrrv ..hum,. niii.A la stated that In our civil war there were four times as 



Pig. L— •* Eleetrk pendn- Pig. l~Attracted disk elaO- 
lum.” A mstsl leaf tromsler, nn instramopt 
' oaelllstes between tka far aMosuriag differ^ 
terminals of s battery. sneas of poUntlsL 


wounds M from dlsoase In 169S. Tb* Ja«W«m to4 
four times as many deaths from wouada M VroW Ato 
ease; therefore they had llfty'Otx tlmea at 
Brom bullets as we, Q.B.IL And in a war hetwolb W 
we shonld get off with but 19,6110 killed, wbtotb*)^ 
Japanese would lose TOOiOOO. Bldlonloiut. gf / 

but not «n lota more so than the other. 

‘The faltaoy In both eaees lies in uslag s varfablo 
qusntHy, or, worse, two varinhle quantities, as a 
standard of comparison. Use a fixed qaantH)r^t,IH)^ 
mto In service one year--aa th* standard, and tUa 
error disappears. If we use this, the ontf )ddlont 
standard of comparlsoa. we learn that the iMord In 
1896. was not fifty-six times as bad as that of Ottr 0>;9> 
sntal friends in 1904-6; it Was not ten times $* bad; 
It was not even twice as bad. The actual fa«U art 
that the American death rate from diaease ih 1898 
waa about twenty-five per 1,000 per annum, white 
the Japanese rate was between twenty-five and thirty. 
Their rate was no better than ours. But that ia not 
all. In the yaar 1899 we had a oonslderable anny In 


many deaths from disease as from bullets; 
the Spanish war there were twelve times 


ir aMasuriag dlffar^ which had always ^bwn death ^rap* tor armlM. Oom- 

eneas of poUntteL parsd with these telands Manchuria la by all repopts 

a hsalth resort. Col. Harvard says it is one of the 
from bullets; while Itt healthiest countrlM In the world. Yet our loss from 

twelve times as many. disease In that year of campaign Is r^rted by the 


The obvious conclusion of the average reader u that surgeon general to have been 16.30 per thouMnd: actu- 

there was three times u much disease and death In ally far* Jeifl than “llltet of the Japanero. This will bo 

the latter war as in the former. This conclusion Is news to those who calculate the auoeeas jat a Mnltary 

entirely false, tho fact being that there was more oosns on the basis of the battle losses, 

than twice as much disease and deaths from dlseMo "Another grave defect of this battls-to-diaeMe ratio 
I proportionately) In the civil war as In the Spanish is that It gives no Information of the progress of the 

war. Again, It Is stated that In the Boor war the sanitary corps, whether toward hotter things or worse. 


two points, B.irh ns the poles of a battery, the one Is 
connected to a fixed plate, and tho other to a movable 
disk suspended above (he first There is thus pro- 
duced an attraction between the two disks, and the 
amount of this may be Indicated directly by a pointer, 
aa In a letter scale, or may be determined by means 
of a ('(Mintorpoise weight 

An effect of electrostatic tension which makes 
itself felt In various ways Is Its Infiuence 
upon (he condensation of liquids flora 
vapors and from small drops into larger 
diops To this a.tlon Is, for Instance, due 
In part the refreshing clearness of the 
air which Is felt after a thunderstorm 
This Is not due merely to the washing 
down of the dust by rain, but at least In 
jiart also to the condensalion of moisture 
upon dust nuclei, which are in this way 
carried to tli« ground. The condensing 
act Ion of a field of electric tension can be 
shown experimentally by means of a foun- 
tain Ordinal Ily this presents the ap- 
pearance shown in Fig .1, the water fall- 
ing hack In a fine spray. Hut on bringing I 
up for px.'imple an electrified ebonite rod 
the water is seen to gafber Into large 
beads (Fig 4) It has been proposed by 
Sir Oliver I.odge to make use of this phe- 
uuiueuon for the purpose of laying the 
very trouldesoine dense fogs which porl- 
odiinllv engulf London and other ellles of Vlngland 
I’ruf Klaby has also carried out experinii’nlH on smoke 
almtement, using the apparatus shown In Fig 5 A 
turpentine I, amp is burnt beneath a hood, and the 
dense blatk smoke tliiis prodiired Is allowed to pass 
up a tall stovepipe In wbidi are placed two terminals 
connected to a high tension circuit It was found 
that In this way every particle of ilie soot formed, 


by bullets, while with the Japansse In the Rusalan ‘In 'MeKenKie’e tablM and In others street Is .laid on 
war the ratio was precisely reversed. What is the the ratio of loie by diaease to that from battle, Thill 

conclusion? Why, that the British losses from disease Is, of course, a legHimste comparison from sane 

were four times those, of the Japanese, and reasoning gspecte, but It must not be diverted from its useful 

still farther It Is proclaimed that the Japanese ean- purpose, and employed as a oriterlon of the exoellenoe 

Itary arrangements must have been far euperlor to of the medical service engaitod.' He proceeda to diow 

the British. Again, all this reasoning Is follaolous and that the disease death rate may be increasing os oom- 
tbe conclusions false. The British losses were ao pared with the battle losws, while the actual illfmc 

death rate oomputed for each thousand 
, men Is steadily declining; a state of af- 

fairs which actually occurred during the 
Bouth African wnr. From 1899 to 1902 
the disease death rate rone from twice the 
battle losses to four' times their figure. 
By the usual fallacious reasoning tbs huI- 
tary service was steadily declining la ef- 
ficiency. In fact, it was steadily improv- 
ing and the death rate from dlsMsO de- 
creoeed frmn 88 per 1,000 In 1899 to 21 
per 1,000 la 1902, or almost fifty par 
cent 

"How do these errors arise and what la 
the remedyT It Is one of the almpiast 
facts ot mathematics that, In order to 

d w.t« oto »bclbl.rfln>. -wniohr ffT* -« »«<• 

smssUmm—s rrtwii— ■■ifiiT tUttHiD oarpenttr would ninaortAJM to 

^ two board* using « foot rule for 

one and a metric tape for the othtf, and 
not knowing bow to reduce tbs metOr to 
greater than the Japanese. The Japanese had as mnob feet Ta^^at Is precisely iVbat is dons by many 


Fig. 8.— nwssmsfmiBtaia nf,S.— Slaby’s 
nadar the InflucMe ntoanlasiiDr 
afanslsettfe eondsMliw 

feM. smaks. 


or more dlseaee than the British. Writers, ^hey shy the Qemans la 1870 h*d thto*- 

"In a series of articles recently written by an Iw- fourths as many deaths from disease 0 * from nrohndS,- 
aglnatlvo gentleman (Oen. Homer Lea), and slnea while we, In 1881-86, had four times as 4sil^, 

published in book form under the title 'The Valor ot from disease sh ffom woundi iisk thorn 

Ignorance,' this fallacious reasoning resebes the vary between the battle loeees niul they do hot k{|in<^Li|lh 

height of stwordlty. Thb statement la actually made not even think it Important They «n nU 9 te<^l^r.‘|^ 

In ail seriousness that there were fifty-elx timed >08 two standarda. ; ' 

many deaths from disease (proportionately) In Ogr "The idea of oompartot dlto88e.wlth 


that In this way every piirtiele of the soot formed in all seriousness that there were fifty-elx timed >08 two standarde. ;>. , ; ' 

( iiiild be (omlonHeil ut the hotiom of the pipe At many deaths from disease (proportionately) In Ogr "The idea of oompartot dlitedd*: orlth 

fire eight this aiijH-ars to Isi h most desirable achieve- army In 1898 as there were in the Japaneso army some years ago. When tho W.lif, and mdWti 

ment, for the smoke thus eondensed Is of eoiirse un- during the recent war with Ruesla. Here are thg - Uw taxpaygr; was not Of the noodid^ 15dr 

burnt fuel, and as such of considerable value. Un- worda: ‘In the Spanish wnr fourteen men died Organised m^ltol dtoNU’tfhdft^ .foKtoldtto.,!; 

fortunately, the coat of the operation la found to be disease tp one on th* battlefield. In -ths Jhpagdidd. ts canvlnog the rslnottoit tolktddW^' fito 

out of proportion to the values recovered. The same army during the Russian war four deaths nwdl;^ ' ssntgtim M (ha adodsdlty 'Itot .g'ggRtolT;iml^^ 

objection Is the cause of Sir Oliver Lodge’s failure to ,from bullets to on* from slcknaas.’ ‘In a war bs'KWfto' >; ntol^ mgl 4 

cope witb the fog situation in a practical way. .Tapan and the United States, . - . Should .Igora daat^;;4lbafi TtomndA Lm|g. 

It does not nocesaarlly follow, however, that expert. remain' the Sdtne, . . . thS American tegito 

menti of this kind must remain quite fruttlesi For dtseasd wduld he 700,800, M Mgdltet 12,500 ««|Mlg^^>;'''tehyi bm(i 


cope witb the fog situation in a practical way. 

It does not nocessarlly follow, however, that ex.perl- 
ments of this kind must remain quite fruitless For 
certain special purposes of Industry electrical con-* 
dcnsatlon may be found practlcablo'. 


Thd oolossid error of this tlTdondidend <!• 

should be apparent, to ths most itadp^, h 






imainnciUiBBiGM 


ilttM It bM bean, 
.|^||l,> Atid ,|iarHrt«d tn ,tlie 

wattiwidini tba aiBa>a»<gr «f tlw aiputwy Mr- 
\ It anmt b^ aKM 1b«t tbe tablea In 

m byiidMiM Iwid tbemiwives 

I'ld Idudi d |,b<irTenion. It i« «galaat ttaU per- 
il nr^ fta iwaltlai; baalneMi eontualon and 
bitftltl, tbl^ I proteai number of deathe 
iljWfiMM |a thouwtd AMS tor eaeh year of 
! AbMfld be AetuaUr enmimtMl; Tbe lesctb of 
t^t^sod tbe ifrersfe snmber of smb to the field 
\ ImportABt taoton. Tbea the number of 

i end the eaolesor of sanitary maasuree in the 

I ib^ mar be tatrty oohipared with thoae of another. 
( is the same or asotber war. To be sure, there will be 
I wm« amali place for error, notblac human la perfect. 
If ftti the ratio will be a very oioee approaUnation. if the 
* dbMt worked out by murUui, It may be detnrmlned, 
f aa n war pragreases, s^bether tbe aenltarry corps ie 
ttog^pevlBK the situation or not Tbe number of 
des^ per thousand per annum la the only etaadard 
' fbr melUiurlng the efficiency of the sanitary corps of 
ab army, uelng deaths as a basla. Deathe from bul- 
kita have nothing to do with the problem. To intro- 
da*^ them only leads to confusion and error. 

“Deaths from disease, per thousand, per annum; 
British army in Indls, 1832 to 1862, 89; French army, 
Crtbt4nb war, 121; British army, Crlmaan war, 03; 
United States army, war with Mexico,' 110 ; Union 
army, olvil war, 63; Oermsn army, Franoo-Prusslan 
war, ill; United States army, Spanish war, 36; Brit- 
ish drmy. South Afrloau war. 24; Japanese army, 
ItusBo, Japanese war, 26-30; Russian army, Russo- 
Japanese war, 26; United States amur; Philippines, 
1881, 16.S. Tbe death rate for the RussoJapaneso 
war has not as yet been accurately determined. The 
ntMnhor of deaths from disease In the Japanese army 
was 37,600. the time one and two-thlrda years; the 
aventco number of troops could hardly have exceeded 
660,000. This gives the death rate of thirty per 
thousand per annum." 

The Speekinsr D<nr "Don** 

TJ10R several months a dog named “Don." which, sc- 
« cording to newspaper report, actually speaks or sr- 
ticulatet words, has been exhibited in Germany. Dr. 
Prochnow, in a recent issue of ZMc Um•e^au, gtvea 
an analysis of the dog's performance and dispels moat 
of the glamor that has surrounded it. He finds that 
the dog, In reply to queetlont. barks a response which 
can be interpreted as "hunger," “ruhe" or “kuehen,'' 
Indicating that be 1« hungry, eleepy or wante a bis- 
cuit. Don seldom answers promptly and correctly, 
and evidently does not understand the mesnina of the 
duesUona. He does not even utter bis own name cor- 
rectly, as he cannot press his long tongue firmly 
enough against his teeth to produce tbe true sound 
of “D.” The vowel sound Is likewise Imperfect, so 
that the name, as the dog pronounces it, sounds as 
much like "Wow” as like "Don.” To tbe question “Was 
hast dll?” Don. responded with barks, some of which 
suggested the word "hunger." The word "haben" 
was “spoken" almost as a monosyllable and with very 
Indistinct vowels, so that It differed little from "Don '' 
The words "kuehen" and "ruhe" were also very much 
alike, as the "ch," "h," and "n" were very Indistinct 
and the initial consonants were almost imperceptible. 
The tndtstlnotnesB of the “r" is surprising, as many 
. dogs produce this sound Involuntarily. 

In Dr. Prochnow’g opinion, Don differs from other 
dogs only by a more highly developed Imitative facility 
and by the abilUy to produce several peculiar com- 
btnatlOBs of sounds which suggest spoken words. He 
shows mo evidence pf sxtrsordlnary meutsl ahlllty, 
and often answers Inoorraotly. He apparently does 
not know the meaning of the questions which are ad- 
dressed to him. These qaestloas arc usually pro- 
pciundsd In a regular order, and the dog responds 
with the corrf^onding series of answers. That the 
deg pnce voluntarily uftered tbe sentence, "Don 
hunger haben" (“Don Is hungry”), at haa been as- 
sertsAi Is extreoMly Improbable. The psychical prob- 
isin of the .^igMNtklng dog Is similar to that of "wise 
, the educated horse whtSb attfaeted so much 

sttent^ a youijf ago, ' Don has also been trained 
bUBisyoas, public perfomaaces, if not other- 
f iiq, f3td hto egptoltit 4ro allotted by favorite mor- 
iltabs laamad , to iihasrve elo^i Don has 
. ‘'words.*' 

r tJwee rsifonaaiMeS ia aup- 

haars the 
th* qinMittM. and an- 
In:A eIrouih^;i|rhlch la die- 
.oi,..i{akag;«hn;h«dl^ often 
..... . 42iaf|i tatmr to 
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of tha audlsttce the yonng lady who exhibits the dog 
tunilly finds It nsoaisary to interpret his replies. 

The Deaigii of I^tninfir Ctmducton and the 
Fandamental F^dplee Involved Therein 

O UR ideas as to the mode of action and ronse- 
quently as to the proper design of lightning con- 
ductors have changed materially within the last few 
decades. This subject is dtSouseed by Prof. Blaby In 
the article referred to on page 622. The virtues of the 
old-fashioned rod with gold or platinum points are 
more ' or leas illusive Such a 
conductor. If Improperly Installed, 
f \ may be a positive source of 

danger. For a projecting point 
on a building certainly does 
tend to draw the lightning upon 
It. while the path followed by the 
discharge subsequenlly depends 
on several factors, and does not 
by any means necessarily follow 
the lino of the conductor. The 
fact which has to be borne In 
mind Is that a lightning dls- 
I charge la not analogous to a slm- 
pie direct current, but is oscll- 
latory in character. Hence In 
discussing the path followed by 
such a discharge wo must take 
account not simply ohmic 
* resistance, but also Impedanijc; 
that is to say, the part played by 
self-induction. This latter point 
la very clearly brought out by a 
simple little experiment, Illus- 
trated In the accompanying draw- 
ing (Fig. 1). A double leop is made part of an elec- 
tric circuit. The one limb of the loop is formed Into 
a U and made of wire of comparatively low resist- 
ance. The other limb is straight, and includes an, 
electric lamp, whose filament, of course, represents 
a rather high resistance. It now the terminals of 
this loop are connected to a source of direct cur- 
rent of suitable strength, by far the greater por- 
tion of tbe current goes through the wire loop, 
and tbe lamp remains dark, tho current through It 
being too insignificant to raise the filament to In- 
candescence. If on the other hand a very high fre- 
quency alternating current Is applied to the terml- 
nala we now find that tbe lamp lights up brightly. The 
reason for this Is to be found In tho shape of the con- 
ductors. and Is commonly expressed by saying that a 
loop of wire has a higher selMndurtion or a greater 
Impedance than a straight wire The effect of a self- 
induction Is felt only while tbe strength of current 
is changing. For this resson It is of prscilcaily no 
consequence when working with direct current, but 
Us Importance Is felt as soon as we have to deal with 
alternating currents. In which, of course, tho strength 
of current changes from moment to moment. Thus 
If a lightning 
conductor Is bent 
Into a loop at any 
portion of its 
course, it may oc- 
cur that ths dis- 
charge has less 
difficulty in aim- 
ply leaping aprMi 
the loop thrnugh 
any interventng 
material than la 
following tbo 
"bettor con- 
ductor” along the 
loop. 

Another point 
to be remem- 
bered In tbe de- 
sign of lightning 
conductors Is that 
for currents of 
very high 



w extnuilvi- Ironwork of the 

prnnnts an exoolltnit path 
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quency, such as a lightning discharge, it Is praett- 
cslly only the surface of the conductor which Is ef- 
fective. For this reason a hollow pipe proves quite 
as useful as would a thick rod of the same external 
shape, and a good practice is to establish electric 
connections batWMn all tbe gutters and other metal 
work of a buUdUig, as these, with their large surface, 
form an exedUant conductor tor high frequency dls- 
chsTges. Ancithay feature which has been found to 
require more eSiPStuI attention than was formerly be- 
stowed upon It is the earthing connection. It used to 
be thought that merely burying the earthing plate 
•ufikeletttly doefilF Ie Insure contact with the under- 
ground water wha a sulBotoat preoaution. What is 
needed la to UhlMlM that at the point of earthing a 




very large electric capacity Is provided sufflclent to 
fully Insure that this point Is made a loop for the 
oscillating discharge It Is not enough to merely pro- 
vide a terminal plate of several square yards area. 
The best arrangement is a star of long radial wires, 
such as are now used for the earthing of wireless 
telegraphy systems It is of Interest In this eonnec- 
tlon to note the magnlturto of the earthing arrange- 
ment at the great wireless station at Nation The 
total length of wire bulled here U no less than S3Vj 
miles, arranged In 324 radial spokes buried S2 feet 
deep In tlie ground Ptobably the best groumllng for 
a lightning condmtor Is the system of gas and water 
mains, and the best form for the lightning conductor 
Itself Is that of a metal cage, i onstltiUed Ity the metal 
parts on tho surface of the building, which have been 
properly joined together 

Why is Europe in Advance of America in 
Pioneer Inventions? 

4 4f^VKRYBODY is familiar with the claim (hat 
s—< American Inventors, englni’ers and manufac- 
turers lead the world," says Erif/im < niiii “A 

vast amount of boasting has been done iitimit Ameri- 
can ingeuuity and originality and eiiteipilHe ir this 
claim were well founded, It would b'- Indeed mutter 
for national pride, and a quarter eeiuury or more 
ago surh a claim had a good deal lo pistify 11 Tlu-ie 
arc a number of fields of invention and maiiufartiire 
In whl<‘h the pioneer work was done by Amerieans 
and In which the statlstles of eximrls still testify to 
our high standing 

“But,” continues the Enpinn'Uuy S'i'ws, "when one 
views the whole field of engineering ami liKliistr.’if, 
afvd parllcularly the progress of the past twenty-five 
years, It is rather huralllatlng to ronfess that Instead 
of being In the lead, the United States are lugging far 
In the rear 

“Take for exumple tho ailvanecs made In Iron and 
steel DJetallurgy during the past twentv-flve yeaia 
Some original eontrlbutlons have l>een made to the 
art by American Inventors In that time, of eoiirse; 
but the great advances which have been made have 
almost all originated abroad We are lo-day some- 
thing like five years behind (lermany In Iron and 
Bled metallurgy, and such innovations as are being 
Introduced by our Iron and steel manufacturerR aro 
most of them merely following tho lead sol by for- 
eigners years ago 

“We do not bellevo this Is betatise American on- 
glni-ers are any less Ingenious or oilglnal than those 
of Europe, though they may Indeed be deflelcnf In 
training and scientific otiucation compared with 
those of Gerntany Wo believe tlio main cause Is the 
wholesale consolidation which has taken place In 
American Industry A huge organisation Is too 
clumsy to take up the development of an original 
idea With the market closely controlled and profits 
Bssiired by following standard methods, those who 
control our trusts do not want the bother of develop- 
ing anything new ’’ 

The Bngnwrnnp A'iwd states that It Inslames 
metaltvirgy only by way of lllustratitm There arc 
plenty of other flchls of Industry where exact Iv the 
same rondllion ovists AraerlciinR are building the 
same machines and using the samo met hods as a 
dosen years ago. and the real advances In the ait are 
being made by European inventors and miinufar- 
turers. 

"Those ‘offnln nations of Europe’ aetmilly api>eur to 
take a certain pride In doing ncu things that are 
worth whllo Original work by engineers and de- 
signers is encouraged and rewarded In some casPB 
American manufacturers take up these foreign Inven- 
tions after they have huen developed on tbe other 
side of the water, and after font or five years the 
new Improvement begins to he Introduced here In 
other cases a dozen years oi more elapse befon- any 
Amorlean has enterprise enough to Introduce here 
what baa f>een proved to be excellent on the other 
side of the ocean 

"It would bo easy to elle fifty or a humlrefi im- 
|K>rtant Inventions of the past quartei (I'nltiry whleh 
have originated in Europe 

"A notable Illustration of this la< k of originality 
in present-day American Industry is the develop- 
ment of the Internal combustion engine Tlteie is 
110 doubt that the application of this tvpe of prime 
mover to a wide range of uses has Is-en the niost im- 
portant dovolopment In niechanleal engineering of the 
Iiast twonty-flvp years; but the original work In this 
field has almost all been done abroad Wo bavo 
merely copied tho Euroiiean Inventions Of course, 
there are some few meritorious details of design 
which have been worked out by Amerle.ans, but 
nearly all the really notable advani'cs In the field of 
gas and oil engines from the beginning baVe been 
mads In Burope." 



C OMMON gonse, mechanical ability, patience, good 
ticrvos and good eyesight are Indiapenaabte per- 
sonal attributes of the man who wants to fly. To be 
ail re, the aamc personal qualities arc demanded of 
the automobile driver and the yachtsman, but on 
the ground that their necessity Is not nearly so great 
as In tbo air All things considered, the yachtsman 
win prove the aptest pupil In the air; for the han- 
dling of a boat Is not unlike that of the handling of an 
aeroplane. Analogies, however, are dangerous, when 
It comes to the art of flying. Above all, the faculty of 
ronci'iil ration, so essential In most sports. Is abso- 
lutely ostK-ntlal In aviation. 

Before we can learn to fly. we must have a safe 
and wellimnstructed machine How the qualities of 
a machine may be determined varies with the circum- 
stances The best method Is to employ a skilled 
aviator to drive the machine around a circular course 
Where that Is Impossible, other considerations must 
guide the novice. Since the machine must stand 
the shock of alighting, and must ride through mud 
and weeds with Impunity, It must first be ascer- 
tained whether or not it can stand abuse on the 
ground. A strong running gear is essential; for the 
shock of alighting on rough ground must not so 
weaken the machine that a fracture may later de- 
velop in the air 

After the novice has assured himself that the ma- 
chine Is strong and that It will hold together, let him 
compare Its controls with those of machines of ac 
cepted type Although radical departures may bo 
good, they should be viewed with snsplclon, and bo 
accepted only after mature deliberation. The men 
who have been flying over since the aeroplane be- 
came a practical machine have found that the present 
types of control are the most efflclent; and their 
judgment ahould not be lightly disregarded. 

Determining the Position of the Center of Gravity. 

Before even ground work is attempted, the position 
of the center of gravity should be determined, In the 
manner shown In Pigs, 1, 2. 3, and 4. At what point 
must the machine be suspended, so that It can tip 
only frontward and backward and be evenly bal 
anred? That question must be answered In order to 
ascertain the poBsiblllty of the machine's pitching 
forward whenever mud, grass or rough ground Is en- 
countered in alighting If the center of gravity 
should lie In front of the axles of the wheels. In a 
machine of the Farman type, trouble Is sure to fol- 
low Always consider the relation of the center of 
gravity to the wheels, In order that you may gain 
some Ides of the distribution of the weight on the 
running gear when the machine is tipped forward ten 
degrees If the wheels are not forward tar enough, 
there will be trouble In running along the ground. 
The elevators must correct whatever variance there 
may be from correct center of gravity and position 
of the wheels, and the manipulation of the elevators 
for that purpose requires skill If the tall Is very 
heavy, the elevator may not be able to counteract the 
defect. 

The position of the center of gravity of a machine 
in regard to lateral stability In flight Is a matter of 
far greater Importance than untried aviators realize 
A center of gravity that is too low Is as bad as a cen- 
ter of gravity that la too high In either case there Is 
a tendency to upset Although the dihedral angle Is 
considered wasteful of power, It seems to do more to 
eecurc Inherent stability than any other device. De- 
vices for maintaining stability automatically are to 
he frowned upon In the present state of the art The 
sensitive perception and quick response which come 
with Intimate knowledge of a machine’s peculiarities 
are at present worth more than gyroscopes and 
pendulums 

In order to acquire this Intimate knowledge, the 
aviator must famlllarl/,e hlmselt thoroughly with his 
machine He must become so accustomed to the con- 
trols that he and the machine are literally one A 
praetlsod bleyele rider does not have to think about 
his balance Neither does the practised aviator 
Yet the aviator must ever be prepared to meet motor 
stoppages, unusual air disturbances and breakages 
A leap from .the ground directly Into the air without 
preliminary practice meant certain oqcldent, to put 
It mildly. 

The mere statement of the necessary pre-requlstte 
of becoming familiar with the machine Implies 
ground practice. First of all, the aviator should 
familiarise himself with bU |Mt» for it Is In that* 


Learning How to |?1| 

Hints from a Professionai Aviator 

By Antony H. Jannus 

place that he mutt judge wind efteeta. vlbrflUon, 
motor troiiMe and the thousand and one little creaks 
and hums that will ultimately mean so very much to 
him. Not until he hae accustomed hlmaett to his 
seat should the aviator try to run along the ground. 
When that time oomes, he will find that It will lint 
of all be necessary to learn the use of the rudder, 
particularly on rough ground. Hours should be spent 
In running up and down and around the practice 
field, simply for the purpose of studying the action 
of the rudder. The runs should be straight, so that 
when the time comes to leap Into the air, the aviator 
may be sure that he is on an even keel, and flying 
straightaway. 

Grannd Practice. 

In order to avoid the possibility of leaving the 
ground In practice, the aviator should experiment 
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only In calm weather, and throttle down hit motor so 
far that the speed of the machine will be reduced to 
ten or fifteen miles an hour. After a time, the speed 
can be Increased to twenty miles an hour. That, how- 
ever, Is the maximum for ground practice. The ma- 
chine will leave the ground at a speed not very much 
greater. In these practice runs on the ground, the 
aviator should learn to gage the rush of air against 
his face. In the air, hts best gage will be the wind 
preseure on bis cheeks; for that will tell him whether 
ho Is moving on with sufficient speed to keep up or 
not It will also tell him ultlmatsly whether or not 



Running along the ground. 


he Is moving along the ground fast enough to 
leap up 

In this stage of experimenting on the ground, the 
elevator Is kept neutral as far as possible. With In- 
creasing skill the aviator may venture to use the 
elevator, but only sparingly; for It takes but vsry 
little to lift a machine from the ground with a 
speed of over twenty miles an hour. It will aoon be 
discovered that the elevator can be uaed as a brake 
to prevent pitching forward. Tall elevatora oh Far- 
man or Bldrlot running gear are very effective be- 
cause of the blast of the propeller, even when the 
main planes are not moving forward at lifting ipaed. 
With the Curttss type of running gear and a front 
elevator only It Is often possible at 18 or 20 miles an 
hour to raise the front wheel fr^n the ground for a 
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second or two. Theae facts should Indicate that at 
speeds of 26 or 28 miles an hour the elevaton ahgnld 
be even more effective. 

I'be Fint FHffat 

The flrat actual flight should he confined to a 
trip parallel to the ground and not more tbva'oM'hk 
two feet gbove It. At flrat Uw aviator shohlfl/MSi 
how close he oan fly to the grotuid without iMthpi^' 


fhtaehlBg It, which hfl oia iflo % 
his fbnfard speed. That hiiif t be «q 1W IMuM 
cahn. An appreciable amount M hiwsae WiXL lobm ffl 
too many other factors ter the aviator to masUf it 
so eirly a stage. This pihettes should be «ohli}hl|pd 
In oalm air a foot or two from the ground, ‘mM 
etralgbt flights parallel with tto ground hs 
with the motor wide open, if It Is fOttuA tlud the 
maohine barely flies straigbtuway with ths pMeir 
of the molor, It is certain that a mOre powarflui 
must be Installed. In an undeiMHigined madtlaa. ^ru- 
ing is a reckless absurdity, hforaovur, the ;Mtistiiwoi 
encountered In the air {greater than on the grouiidl 
Is such that forward apeed may be too loW fUr SUa- 
tentatlon. Figs. 6 and 6 will uhow why H i$ POfelble 
to run along the ground faster than In ths air Uaflar 
certain conditions, and why the ground can be left 
at slow speed. If It were possible to drive a maoblse 
with such an enormous projected area as that shown 
In Fig. 6, a man could fly slowly tor an ladeHnits 
period. But that projected area Is greater than the 
air displaced by the propeller, and It ti inposallfle 
to fly except with a moderate angle of Incldonea. 

As he Increases in skill, the aviator may vantUra 
to a height of over 10 feet, a height which he must 
maintain as accurately as before. After making a 
run of 50 or 100 yards, the machine should be pointed 
down deliberately, but ever so slightly. The wind 
pressure on the face Immediately becomus greater. 
Within a foot or two of the ground, ths motor should 
be cut off or throttled. This should be tried ten or 
fifteen times, and the height Increased to 30 or 40 
feet. In order that the aviator should familiarise hha- 
eelf with the feeling of coasting. At the end of each 
glide, the machine will seem to become more respon- 
sive. as Indeed It does; tor gliding down greatly in- 
creases the efficiency of the elevator and the other con- 
trols, because of the Increased weed. Gliding down 
steep angles is often the salvation of the aviator In 
a tight place, particularly when his motor fslls him, 
or s side gust threatens to upset btan, or an sir pooket 
Is encountered, 

When Bufllclent confidence has been aoaulrsd at a 
height of 30 or 40 feet, the ailerons or warping de- 
vices may be tried Judiciously. Here the intention 
should be to correct any tendency to side tipping, and 
not purposely to Incline the machine without aetually 
causing a wreck. The use of the lateral control may 
cause the machine to swerve a little; but that may ho 
Ignored. Before landing, a straight course should 
always be taken, so that the machine will oOme flown 
on an even keel. 

With Increasing practice, the aviator may fly higher, 
but always with the unflerstandlng that there is a 
limit to the angle of incidence. An automobile la 
retarded when It travels up a short, steep hill. Bo 
is an aeroplane. No aeroplane has yet been made 
that can take a steep angle and climb straight up 
that angle continuously. In the air, altitudes are 
reached by a eerles of steps, even at small anglM. 
Unless the course Is straightened out at regular in- 
tervals. a mkohine will lose all Its speed, and can no 
longer stay aloft. 
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The first turn should be made on a large field, and 
the diameter of the turn should bo at least halt a 
mile. The height should not he less than 60 tost 
After that level has been maintained for a few see- 
onds, the rudder should be moved ever so little. The 
maohine will lean In almost Immediately, becaase tba 
outer end travels at a higher speed than the Inner, 
and has fh^f^fore greater lift. Alleroba or warping 
flevlcee should be used to counteract the differinoe, 
and the rudder should be swung over in the oppoiita 
direction, If It should be necessary. It is ohftotts tlutt 
If the rudder will cause the machine to hank Whan 
It Is swung over In one direction, it will right the 
machine again when swung in the opposite dlrO^Ott. 
It is even possible to torn the maohine on In evem 


heel by anticipating the banking, simply by opvmeitr 
using the rudder, which was neosskary In the hU 
Yoiiln maohine flown hy Farman In iflOfl, jMohhiM ^ 
had no mechanical lateral control Hwr 
ahould learu the correct shgto hf twnkthiiMhlhthir 
words, the angle at which ibe'maehlhe wDI iei^r 
ekid nor «H4e down--aad whtoh Ip pmt eddhpM 
<heea\Me It vefluirw leM uep'.ot lha 
-The meeeeity.ht -felHhl,' 


;,tB»lhg th*rih 'any.eihpf'^hi^:'^ 
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. ■ Mr pail tor melMlt of r^ftorlfW on engine cylin- 
Am of ilutee U publithed herewith. The other 
, .4»iW appear at Ike eorliee* oppertvnity. In the mean- 
^fime other han4y men mag be inepirea to tuggrtt im- 
,'p*>OOment$ on tfce metkoite kere tfeicHked.— E d. 

Bair to, ItlKna an Engine Cylinder on a 
Common lolke 
By J. iu BtcfOtron 

‘ABBtTMINO thnt ve bora aa old horlsonUl oteam 
/%uiieia« wboM orllnder aeoda borlna out, we may 
rrooaod aa followi: After dke eyllnder hma been de- 
taobed tron the enRlae and oleaned. It la placed on 
ttta tool earrlaae of tke lathe arlth the valve aeat 
dhint, blocked up approodmately la center, and 
ehunped down looaely. Old plecee of packing rings 
Will nerve bent as parallel ntrlpn for thin purpose (see 
f1(. 1), ^low take an old piece of ahaiftlna about two 
or three Umes aa tong aa the eyllnder, and fasten an 
old pulley In about the center. ThU„jpuUey chould be 


haa beem bwod out the counterboreo at each end may 
also bo cat a UtUa deeper If neoeesary. The cylinder 
la now ready to be put back on the engine bed, and It 
It wai not “pinned on“ before. It must be “lined up," 
owing to the play In the bolt boles. Two pieces of 
wood are nailed together, farming a cross say about 
% Inch smaller than the cylinder. In each end of 
the cross la Inserted a round-headed wood screw. A 
small piece of sine or tin U nailed in the center and 
a very small lole drilled therein. This arrangement 
la ahown In Fig. 9. The cross Is now placed In the 
forward end of the cylinder shown at A In Fig. 2 and 
adjusted with the wood screws until the hole in the 
Kino plate Is In the exact center. This can be done 
beat with an ordinary pair of hermaphrodite calipers. 

After the exact center is located, wnd the cross made 
tight in place, a eilk cord Is passed through the small 
hole and knotted on the outside. The other end of 
the cord is passed through the cylinder and fastened 
to a stick of wood, beyond the shaft and crank, and 
in the exact center thereof, and it is kept very tight 
The front end of the cylinder is now bolted down 
With the gage shown In Fig. 7 locate the center of 
the rear end of the cylinder, as before described, using 
the silk cord for a center, and by moving the cylinder 
to one side or the other until the center Is located. 
Then the cylinder should be bolted down tightly. 

Naturally if the cylinder Is worn the guides and 
crosahead are also. These should be filed up and 
tested with a straight edge before they are put back 
on the engine. If they at« worn hollow lengthwise It 
la easier to spring them back than to file them 
straight, which will be explained later. 

The guides should also be lined up after the same 


right under the silk cord. Ordinary bolts somewhat 
smaller than the holes in the guides should be used, 
so as to permit of moving the guides. The cord is 
now removed and the crossheud is placed on the lower 
guides without the piston head and rod Then one 
of the top guides is put on and lined up until the 
crosahead is fiee to move back and forth, without 
any lost motion. The guide may be ‘sprung and 
twisted os before described The other top guide Is 
now put on and finished up as waa the first one The 
holes In the guide and guide blocks should bo reamed 
out and now bolts made in orrtei to tnako a good Job. 
The piston head and rod aie now connected to the 
crosshead with the usual key 
If the cylinder has not been bored otit too much the 
old piston rings may be used again They can be 
made larger by placing them on an anvil or a block 
and hammering them all around the Inside with a 
straight peen hammer, as in Fig S Tills will spread 
them open and give tbcin nion life If the cylinder 
has been bored out a groat deal now rings will have to 
bo made. 

A Good Glue Clamp 

By Charles Cloukcy 

T he accompanying Illustration shows a very ef- 
ficient clamp for use at home, In the shop or in 
the factory. It Is made by providing as many flat 
pieces with tbo holes in as desired, and providing as 
many round slicks or rods as necessary to do the 
work desired. 

The flat pieces should bo about % Inch thick, 3^ 
or 4 Ituthes wide, and 3 or 4 foot long The holes 
should he 144 Inches In diameter and the rods 1% 
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Inches. It gas pipe Is used Instead of turned rods, 
the holes should be about 14 inch larger than the 
pipe so that the cross pieces will slip over readily. 



Handy man’s glue clamp. 


The holes should be bored about every fi Inches so 
that It will not lie so much trouble to block out to 
the wedges in case the stock to be glued is not all of 
tbo same width 


aomewhat smaller tkaa tbe bore of the cylinder. The 
piece of ahafUng la now centered on the Utbe and 
tkatened with an ordinary lathe dog to the face plate 
In the usual -way. In tbe periphery of tbe pulley are 
drilled three holes to receive the cutting tools, which, 
preferably, are threaded and fastened! to the pulley 
With nuts, thereby affording adjustment to the toola. 
These toots are set in advance of each other to as to 
take cuts of different alee. The laat, of course, will 
he the tolahing tool, which will be very wide and 
thaiTi so aa to give a finish to the cylinder. See Fig. 
8 (or the arrangement of the tools. 


After tbo spindle with Its cutting head Is placed 
oa tbe centap of the lathe the final “lining up” of the 
oytlnder Is toHbe done either by using one ot the toola 
in ^ hand for a guide or -with any other anltable d«- 
-viea. A very simple one is shown in Figi 7, which Is 
aaaUy made and i^ustad. it consists Of a small stick 
Iff er«od with a :|^ laasrted 1h 01^ end, The other 
Slid la made pointed. In use the end of the stick Is 
pruaaed against, the eountorbore of the eyllnder and 
Iht 0^^ end Js moved hack and forth, so that tbe 
hi^ of ihe pin Juat ^dabsa tbs shaft (see Fig. 4), 
dtohjw tUihUig tlio Wlndte so that the aane spot 


tMtolnt la hasd. Whan (be erViuMf has thiu l)e«n 
iMidaetiy true it M to he bolted 
44^ Uliiltly gad dan it la ready to he bored. 

' :i$$ 'ddol eaiiriaas’to paw iMl^^ to the extreme 
'-.'Hllt'aMi if (ad 'tho lelf. the 

haok 

(hstodt^ ^ piM tfto %utd 


Bilk oord. To do tble tbe bottom guides are first 
bolted on and .lined up orosswlso and leveled. Tbe 
bolts should be drawn up “aa for good” before using 
either level or straight edge, as the guides are likely 
to spring and twist either one way or tbe other. 
This may be reotlfled by puUtng a narrow strip of tin 
either In front, back or at the sides of the bolts, as 
tbe case may be, until they are both level and straight. 

Tbe distance between the center and tbe lower face 
of the crosahead te now measured with a smalt gage 
ahown at Fig. 6, having a small adjusting B4Tew In 
tbe center. The end of tiie adjusting screw la sei ac- 
cording to the measure and the gage is placed on top 
of the lower guides at both ends. It will now be seen 
that the gvfidee arS too high and ahould be lowered 
until the end of the adjusting screw Just touches tbe 
silk cord at either end of the guides. Washers of tin 
are cut out with the bole for the bolt running out to 
one side, sP they may easily be put In or taken off. 
As the guides were all right before as to level and 
atralghiiwaa care should he taken not to disturb theae 
washers, and by only adding a few whole ones It will 
not ehange the gutdee in the least, only making them 
lov^. Always tighten up the. bolts every time as 
“for good" before any measurementa are made. 

After the .tower guides have thus been lined up 
lengthwlie 'Utoy' should also be lined up crosswise. 
This nay be Aime with a small gage made of thin 
wood or metal fhomi in Fig. (. The gage la made of 
the aane width as the orosshesd with overtopping 
ends sad a ihMhlfir In Ihe center. The gage U placed 
at each and pt the goldec, which -are elmpty knocked 
over to mw fidf or the other, until tbe pointer comos 


This clamp will work equally well with one board 
or with a stack high enough fo fill the whole length 
of the rods. The work Is put In one layer al a time 
and wedged up tightly, and then the next one, and so 
on until the whole setllng Is in The thlcknes-s of the 
different layers need not he the same, and the horl- 
coutal bars will bold the boards from cupping up or 
down no matter how tightly they are driven up. 

Another advantage of this clamp Is thnt extremely 
lung stuff may be clamped dp In the bottom of tbe 
stark and then shorter stuff added on top without tak- 
ing up any extra floor space And the most attractive 
feature of tbe device la Its extreme simplicity, aa It 
nan be made by any man with the lumber and an 
auger. The atloks may be made square If It Is In- 
convenient to make them round 

Fishing for Bolts 
By G. H. Ander 

T he other day I was told to put some bolts 
through the floor of an electrh-nl locomotive. The 
holes were already drilled, hut i found them to be 
In places where It was tmpoHaltile for me to reach 
and put tbe bolts In from underneath, as they 
should be Tbe obstacles were lonie Iron pipes con- 
taining cables for conducting the electrical cur- 
rent. I happened to have along some friction tape. 
Some of this I let down through the holes and be- 
tween the pipes, Ashed It outside the locomotive, 
spilt the tape and fastened It to the threaded end of 
the bolt Then I went up Into the locomotive and 
■lid the tape hack through the holes, and In that way 
got the bolts up and the nuts secure In their places. 
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Principal Examiner George A. 
Nixon 

G BJOIKIE a NIXON 1b a native of the 
Bint' (irasH State, clalmlna Coving- 
ton, Ky , aa his blrthplaee, residing In 
that Berlion hh a iKiy and attending Chlch- 
erlng Instil mte at Clnt-lunatl, going later 
to Keiissi'lacr Polytechnic Institute, and 



Principal Examiner George A. Nixon. 

flnlHliIng his engineering courso at Le- 
high University. 

Afttn completing his college course, he 
was for a niimher of years a member of 
the engineering cortw of the Chicago, 
Milwaukee & St Paul Ttallroad, both on 
const riic4ion and location work In Da- 
kota and Iowa. 

He was appointed a fourth assistant 
examiner In the Patent Office In .luly, 
18Si. and passing through the succeeding 
grades, was promoted to primary exam- 
iner in 1901 As assistant examiner he 
had a large experience in the class of 
mechanical engineering, and his engineer- 
ing ability has manifested Itself In his 
conduct of such classes as printing, paper 
manufacturers, elevators, card pictures, 
and sign exhibitors, buckles, buttons and 
clasps and metal working. In 1909 he 
was transferred to and assumed charge 
of Division 13, motal working This clasH 
offers a large field, covering machine tools 
such as lathes, planers, drill presses, gear 
machines, screw cutting machines, forg- 
ing niHchlries, and others connected with 
the larger inanlriitlatlons of Iron and 
Hleel The familiarity with heavy ma- 
chinery gained by Examiner Nixon In 
the classes of niPchaJiical engineering 
and <pi tilting stands him In good stead 
In Ills < oiisideration of the large compll- 
cBlcd machines forming a part of bis 
present class, while his experience with 
the less complicated devlcoa met with In 
some of the other classes he has exam- 
ined aids him lu the consideration ol 
the simpler forms sometimes found In 
the rlusses which run generally to com- 
plicated machines. 

U Is always good to lie able to say of 
a man that the more you know him the 
Isittcr you like him, and this is true of 
Mr Nixi)n He has a slight reserve, not 
a sill 11, and miee known Is found to be 
a delightful companion Me takes a 
broad view of patentability when real In- 
vention Is i)rof(oT»t, but has Htiung views 
on the subject, niueli tenacity of pur- 
pose, and Is <haraelerl7,i>d by a persist- 
ence In seeing to the bottom of a mat- 
ter before reaching a coticlunlon 

He is a painstaking, thorough exam- 
iner, seeking In all Instances to develop 
the facts having a bearing upon a ease 
and applying the same with a calm judg- 
mptht and a desire to do his full duty 
toward all ooneerned His present dl 
vision Is and always has been rated as 
one of the important ones of the Patent 
Office, the advances in practically all 
other arts operating 40 magalty the Im- 


portance of metal working machines, 
which are useful directly or Indirectly 
in the development of all arts. 

Cleuting^ with tllectrieity 

S EVERAL Buthora of fiction have 
exercised their Imagination in pre- 
paring a forecaet of the civilised world 
as It will appear at some future date. 
Such writers have pictured the home of 
the future as equipped with a variety 
of labor-saving devices, which reduce 
housework to a more incident. Much 
that has been thus prophesied in this 
as In other matters has come true in 
our own day. Perhaps one of the most 
efficient aids to domestic operations are 
the variety of carpet cleaners which have 
been placed upon the market. Especially 
vacuum ileaners present great advant- 
ages both in point of thoroughness and 
ease of oi>eratlon. The illustration 
which nccompanlea tbie article shows a 
typical representative of this ciasa'. As 
is shown In the half-tone engraving and 
more In detail In the line drawings, the 
Instrument consists of an electric motor 
driving a fan-blower, which latter cre- 
ates the requisite blast of air to carry 
the dust from the floor or carpet through 
an outlet Into a collecting bag In the 
front portion of the sweeper. Juat over 
the suction opening, is located a rotary 
brush actuated by the same motor which 
also drives the fan When the apparatus 
is In use for sweeping carpets the auc- 
tion opening is laised somewhat from the 
level of the floor, and the force of the 
draft of air drives the carpet up against 
the sui'tlon opening, thus producing a 
vacant space between the carpet and the 
floor. This Is shown clearly In Fig 2. 
which represents a partial section 
through the front end of the apparatus 
At the same time the brush is passed 
vigorously over the raised portion of the 


carpet, stralghtenlag tb« matted aad 
dUiodgtng the dirt. Owlag to th* pdeket 
formed under the cArpet, there ti g ruth 
of air right through the fabric, ao that 
it Is thoroughly purged oi an ausi. The 
use of such a sweeper brings with It a 
double gain. Not only is a perfect 
cleanilag sescured '‘Without effoft in 
handllag the Instrument, but the tedious 
task of taking up the carpet and relaying 
It Is either avoided entirely or at any 
rate occurs at mnch longer (ntervals. 

The action of the blower can he re- 
versed, and tbe machine then forms a 
very serviceable blower,’ which can be 
used for airing confined spAoea. mat- 
treieei, bedding, etc., or for Inflatlag pil- 
lows Tbe motor normally rotates at 
3,400 revolutions per minute. 

A New Aviation Motor 
Deseriptloa of Novel British Aerapkae 
Eagiac of the Twe-cyda I^po 

A S with the automobile, so with the 
aeroplane, the 2-t;ycIe motor did 
not come into use at first; and even now 
it la only used in aeveral rare Inatancea. , 
Nevertheless, It Is the coming type of 
motor for one as well as for the other 
type of machine. In Germany Herr 
Grade, the Inventor of the leading Ger- 
man monoplane, developed and has need 
from the start a 4-cyllndor, V-type, air- 
cooled 2-oycle motor with sucoees. The 
Gnome Company, in France, has experi- 
mented with a new type of 2-cyele'Botor, 
while In America most of the flights of 
our amateur aviators have been made 
with cheap 2-cycle water-cooled motors. 
*rbe makers of such motors for marine 
use have quickly adapted them for aero- 
plane work, and on account of their sim- 
plicity and cheapness they have found 
a ready sale. In our May 28tb issue of 
last year we described some new 2-cycle 
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new aviation engine whlA r 
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Fig. 2.— Thecorpet is drawn np against 
the suction opening, produring a space 
between the carpet and the floor. 


Fig.- S. - Section of rieetric sweeper, 
showing motor, fsn, brash, one- 
tion opening, nad ontlet 
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N, B. C. two-cyclis gvlntlon eeiglMu , 

flying purposes. It lo constructed on the 
2-cycle principle, and has apparently mw 
ceeded In actually attaining the Idml W 
2etroke engines— double power for a 
given alee of cylinder to that bbtainablo 
from an engine working on fhe Otto or 
4-cycle plan. 

As is well known to antomoblle and 
gas engineers, the giwat dlfflcnltlss hith- 
erto found in 2'CyCle engines have been 
those of properly clearing the exhaust 
gooes and of prsventtog the tregh ebafge 
from becoming ignited by the reuwants 
of combustion of the previous charge. 
The effect of leaving some of the burnt 
gnees in tbe cylinder Is obviously to fill 
tbe space which ahould be occupied by 
tbe fresh charge, and hence the foB 
power of the engine le not developed. In 
aeroplane prsetloe, eepecially, tbe Im- 
portance of getting eVbry ounce of power 
out of a given weight of engtno is para- 
mount, eo that the method of expelling 
the exhauet gases by admitting a fresh 
charge Is a cumbersome fsllure. Not only 
Is valuable rpace wasted, but as some 
of the fresh gas is sure to escape with 
the exhaust, some of the fuel will be 
wasted, and this, again, increases the . 
weight which tbe aeroplane would have 
to carry for a given distance of flight. 

For this reason. In the N. B, C. engine, 
designed by Mr. 0, F. Mort, an entire 
separation Is made between the mech- 
anism lor utilising tbe charge of gas, 

I. e., the motor proper, and the mochap- 
ism tor introducing and expelling .the 
charges. The use made of tbe phpton. 
apart from its Inpotion in tqrtttng the 
force of explosion Into necbsniohl move- 
ment, is tbat it servee as a compressor 
In compressing the charge of the fresh 
gas after tbts has been admitted to tbo 
.^lindrr and before It is exploded, It 
Mso acts as its own valve rnechanismr nh 
the 'ports which are out in the,, walls 'of 
tbe cylinder for the admission ;imd ex-, 
haust of the gaa are covered and tmeew. < 
ered by the piston in its ttavol., . All > 
poppet or glteyt yalven are 
Tbe inlet ports are placed it miO si^ . 
of the cylinder and the mthitet pwiidf 
tbe other, imd latter gm.xiiromoh'l ' 
.farther away 'from/thO'eml of -Ik 
der, I. a., the 

;th* Inlet port i#’, ewhi.oeim . 
k that the p|gtoh;nliMmM 
''Post beforov'the 
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of fiict. th«re lo no 
wbotAver for that *1017. From th« mo* 
|ja«ttt wh«a the practloahlUtr of air brakes 
^ma Aemonetrated to the present hour, 
there bee been nothing hot satisfaction 
and pleasure in belnc associated «ltb 
an Invention which has eontrlbilted so 
mvch to the safety and comfort of trav- 
islers and so greatly to the prosperity of 
rsUways. 

In the development and introduction of 
the air brake, I was controlled by the 
apparent fact that the apparatus would 
have to be uniform upon all cars to pro* 


tV'^vtta'ahiplnrt: tmH 

chihbtaeil with: a Wtary 
'pr'M ’belhg' 

of the anpUlte.. 

‘ ^ ^ iT 1 i. fiitt^sd Into two pttrMr.cne I 

, It dsdls wlth irtinoapbarto air and 
' Mi tidhar <wtth tile gaa lor axidoelon. 
t fbipg that happens on an tnlst 

] 'im fe a cylinder being exposed. Is that 
f IS i^tdewWe quantity of air wlthoutJvWe for the convenient change of the 

1 ^' gdialatuw of gaa U blown into the^ -* •* — * 

This haa two 'effects, The first 
a Obviate the direct oontsct Of n 
oharge of gaa with the spent gases 
. of! a previciia eombusdon which mar «tiU 
M fl^ng, and thua Mdoioe th« tampers* 
tore df flea cylinder contents and walls 
to a enifiletotir to# temperature to avoid 
.bac|^|4«4 eooond effect la that, by 
the tnlisrpaaitlon of a cnaltlen at oedinary 
hit hetw^ the efcaptUf gpmt pas, and 
the inoonjlhs freOtk ctaige, tite prednctal 
of opmhustleb are acavenged out of thei 
cyiiBder before any of the fresh charge | 
baa ah opportunity of escaping. 

T^ia rotair valve takes tbe form of a I 
platn cylinder revolving on ball bearlnga. 
and Ihba absorbing a negligible amount 
of powor, and Its function Is, as itatelT 
tlhOvOi to delay the Ingress of fresh gas 
Into the cylinder until scavenging opera* 
fiona are completed. This simple device 
for Introducing a puff of ordinary air 
into the cylinder has s most reptarkable 
affect in Increasing the output of a given 
also of engine operating on tbe 2-cycle 
fftinalple, and dleposlng of the dlfflcul- 
tlos which have httberto attended the 
. prsetlcal use of this type of engine Tbe j 
advantages of a 2-cycle engine In produo- 
Ing a more nnlfona turning moment are j 
evident, especially where a chain drive 
has to be adopted, aa the fluttsr of tbs 
propeller, which was sotnetlmee evident | 
in a 4«crclo engine, is done away with. 

Tbe balance of the engine Is improved 
and tbs power developed per pound of 
weight carried Is far greater than in tbej 
Seycls engine. A figure of three pounds 
per brake horse-power la ons which aj 
jrair ago would have been regarded as 
trtopiaB, but neglecting tbe weight 
labrtoatlng oil, radiator, and cooling | 
wafer, tblB figure Is attained by the N. 

IS. 0. engine. Even allowing for tbeee 
two tteme (and water-cooling Is essential 
tor this engine, an the cylinders are sta- 
tionary) the radiator, water, and oil 
together do not weigh more than 
pounda for a five hours' flight, Inasmuch 
as the engine Is moat economical with 
regard to lubricating oil, Mr. Alec Ogll- 
vle, one of the well-known Brttteh avia- 
tors. several montha ago made a flight of 
142 Miles on a plane driven by ope ef| 
tbege motors with complete suocees, and 
It Is pleasing to note that an engine | 
of British msnnfaetiire bids fair to chal- 
lenge the performances of aviation en- 
gtaea of French manufacture, such as the 
Qoome, which, although air cooled, owing 
to IW f evolving cylinders, has undouht- 
edSb^ a considerable ooi^umptlon of luhrl- 
eatlilig oil, thus adding to the weight 
to be birrtsd. ffktr this rmiaon the new] 
epfiito la unitoubtedly one which will to 
ntttftiM with Inter^ by Amerloan engl- 
tMiemi pfl aotottM of the new pidnolples of 
(!onMri|l#bii invdilTsli* r 

Air BndewT^^ 

pefo^ kotoj 
wt aa aliiNtod' 
fbadtoWtt , 
of,, ale 



composition of trains. It also was most 
obvious, in view of the crylng'demand tor ; 
some totter means for stopping trains, 
that some power brake would Inevitably 
to universally applied to all of the cars 
and engines upon all railways. These 
Ideas naturally involved a further one, 
namely, the importance of having all of 
the brake apparatus made by one com- 
pany, so as to Insure absolute uniformity 
and consequent Interchangeability, and 
this led to the (orinatlan of the Weatlng- 
house Air Brake Company early In 1869. 

The eeeentlal parts of the atr brake as 
first applied were: 

An air-pump driven by a steam engine 
receiving ite supply from the boiler of 
the locomotive. 

A main reservoir on tbe locomotive into 
which air wae compremed to about sixty 
or seventy pounds pressure per square | 
Inch. 

A pipe leading from tbe Mservoir to 
valve mechanism convenient to the 
engineer. 

Brake cylinders for the tender and 
each car. 

A line of pipe leading from the brake 
Valve under the tender and all of the 
care, with a pipe connection to each 
bnke cylinder. 

Flexible horn connections between the] 
ctrs provided 'with ooupllnga having 
valves which were automatically opened 
when the two parts of the couplings 
were Joined and automatically closed 
when the couplings were separated, so 
that the valve of the coupling at tbe 
end of the train was always closed and 
prevented the escape of air when intro- 
duced into the brake pipe. 

The piston of each cylinder was at- 
tached to tbe ordinary hand-brake lever] 
in such a manner that when the piston 
was thrust outward by tbe admiaaion 
of oompreBsed air, the brakia were ap- 
plied. When the engineer had occasion 
to stop bis train, he admitted 
from the reservoir on the loeomotlve 
■Into tbe brake cylinders through the] 
train pipe. The plstona of all qyUndera 
were. It was then tupposed, almultane- 
oualy moved to set all of the brakee with 
a force depending upon the amount of 
air admitted through the valve under 
the control of tbe engineer. 

To release the brakes, the handle of 
the brake valye was moved to as to out 
off commnnlcatlon wkh the reservoir and 
then to open a pasaage from the brake- j 
pipe to tto gtuioapbere, permitting the 
sir wkich had been admitted to the pipes 
and cylinders to escape. 

The sueoess of the apparatus upon ihe] 
first train was followed by an app^v 
tion of an equipment to a train of six 
oars on the Pennsylvania Railroad, and 
jin September, 1869, this train was placed 
at the disposal of tbe Asaooiatlon of 
Mister Kecbanlcs, repreeeatiiig numer-j 
OUB railways, which assoolgtlep wu then 
in session St Pittsburg. The trgln was 
nut to Aititona and the air hnricas wars 
used exelttslvely for eoatoilUng tto speed 
of the train on the eastern sispe of the 
Ailegtonleo.*and apeclsl stops were made 
at the g^pest porUone of ^e !ltae la 
Stoll tiioredtbly short dUtiMe (as 
we .gU «|might then) as to ftt^jSitoh- 
tlafi to 4to minds «* si* preeeol to* fltot 

e «f;:^Id he eAslMpffy om 
ggtotoUed to mofm tt pnlNii 
eompressed ajir. 
(XhtoewwtotoU Z,;. 


Notes 

Tto Right to Uoe an Abaadaned IVade* 
SMrk.~-In Seubert, Incorporated, vs. A 
Baataella fi Co,, February 6tb, 1911, the 
Court of Appeals of the District of Co- 
lumbia, rsferrlng to two claimants of a 
trademark who were both using tbe 
mark at the time of Its abandonment by 
the original owner thereof, says- 
two or more persons are using tbe mark 
at the time of abandonment, with 
without knowledge of Its prior 
neither would be prior to the other In 
point of time, since no one could in any 
event date priority of uee beyond the 
time when the prior owner surrendered 
title by the act of abandonment” 
Diaclaimlng Equivalents: A Novel Pro* 
seeding. — In deciding the case of the 
Diamond Rubber Company vs. Consnll- 
dated Rubber Tire Company, the 
priune Court said; "And a right to 
equivalence Is disclaimed. Indeed, a 
tain merit is made of this, aa exhibiting 
at once the simplicity and perfection of 
the invention " It appears to be a some- 
what novel Idea that a patentee can dis- 
claim equivalents since It would seem 
that In doing so he would be disclaiming 
his invention. In other words, a patent 
without equivalents would on first 
thought be like "Hamlet with Hamlet 
■left out," 

AaA4iudleatedPatent.— The Patent Of- 
fice Oazettc of May 30th, 1911, reports 
ten adjudicated patents, two 'of whi<;h 
were held by the court to be void for 
lack of Invention and one, a re-lasuo, 
void as granted without authority of 
law. The other seven patents were held 
to be valid, four of these were held to 
he Infringed, and the other three not 
infringed. 

An Old Device in a New Position Not 
atentable. — In affirming the deeret 
tbe Circuit Court In Sleber A Russell 
Manufacturing Company vs. Chicago 
Binder and File Company, on January 
10th, 1911, affecting a patent granted 
to Duffy, the United States Circuit Oo\irt 
of Appeals, Seventh Circuit, says- "Pos- 
albly there might have been invention In 
this change from one locking device to 
another, were the supplanting locking 
device Itself new In the art Du 
la not new In the art It appears, pre- 
cisely aa tbe patent In suit adopts It, 
In the Lehy patent In the art of box 
fasteners. The patent In suit therefore, 
haa made no advance upon the previous 
art of loose-leaf binders, except to sub. 
etltute, for the lock previously existing 
In those binders, a lock that previously 
existed In box fastenings. In our Judg- 
ment, this transposition Is not a patent- 
able Invention. As stated In the opinion 
of tbe court below. It la like potting 
the ordinary door lock Into a new place, 
or using a lock buckle on a saddle girth 
or stirrup strap, and claiming for the 
result a patentable combination. In the 
new binder there la an old combination 
considerably Improved, and a better re- 
iH; hut an old operation by old means. 

A Knotty Quastion.— An Interesting] 
question as to patentability and In- 
fringement arose recently. For purposes 
of Ulustiwtion, we will soy A has a 
patent tor an apple parer. Including a 
holder and a removable blade. B, by 
accident possibly, finds that if bo uses 
two blades one on top of tb« other, he 
gets superior resuHs. It has been A’s 
cuetoffi to sell the holder with eeverat 
If B secures a patent for bis 
improvement can be have any redress 
against A for contributory Infringement, 
even If A suggests to a purchaser the 
posstbUlty of using bis construction to 
secure tbe useful reaultg Incident to B's 
Improtomeiitr Did B mkto a patentable 
lavesttonY He did not produce anything 
new, hut simply a new use of the things 
Already made by A. without any change 
' In tto ooastmotlon of the parts 
of A^ devlos. At the aaine time, B’s con- j 
tfdbottoo to tto art may he an important 
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VEOnttr FAtSlTTSD IFTIffTIONS. 

Thrw columni art* open to all patenteea Tha 
ooticea are Ineerted by apcclal arransemeot 
sritb tbe liivutirora Terma on appllcattoo lo the 
Advertielns tteparlmcnt of tli« Bcibutixic 
Aueuican 


Pertelnlng to Apparel. 

HAT AND CAP HAND P, A Kfii-e, MIiiiiil 
yia. Amoog Hie prlarlpal obJoctH which this 
Inrentlon bne In view arc To imivldv n dc 
Vico for tightening and laoacnlng tin- grip of 
a hat or Liip uimiii the hvud of Ih.' wvorer , 
and to provide an auxlllurv liuutl for tight- 
ening till- holding grip of a bat ui rnp upon 
tho head of Ihi- wraror 

OAUMKNT V M Hi’VTMirz. Now 1 ork, 
N. Y. In Ihl* invi'iilloii tin Injpruvciiii’nt rn- 
latca to g«rnii nlK ein li aa tnnivors and Ihi' 
like, and hae rcfiri'tiio nniii iKirtioiilnt Iv to 
a garnirnt which luia im i xl. iihIIiI, wulnl por. 
lion formed will) an opcnliiK ami linvlng the 
rdgcB of the opening nrraugiil to tiliH(opi 


ll.vy KDKK.— J \V Mbi.mi.ii, Chippewa 
Kalla, VMm a fork la piovided In thla hi 
Btanec for convvnlently ami automaliially 
handling hav, to reduie (In hiiioijuI of laUir 
iec|iilred In Hpreadiug the hav mi Ihe mow or 
the like, l ae la niiide of a muln hIi'iu, a trip 
lod mounted to alldc In lh> iiinlu Flein and 
tinea mnunlid to Biiireaalvelv opernle on the 
main atem when engaged by the Dip lod 

(JIIAIN HKPAUATDU P. P Ueiuimas, 
Cherokee. Okla. In thla taae the objeet la 
lo piuvlde a mvcbnnlam foi umo with Hcpai- 
iitora uaing wind atackera, adaiited to b« 
arranged within tho ataeker lor Wiparatlng 
any grain that may remain from the almw, 
before the atmw la delltered to the atuik. 

PICKKK AllM.— K .1 UtiiiKja, (lleneoe, 
Okla. An uhjoct of thla Inventoi U to pi-orlde 
nn arm having a xerlea of niovnhle pins whh b 
may be projeeted outwardly to engiige the 
eotton, Ihe plus being Hdiipted lo Iw with- 
drawn into the Interior of the urni ao that 
tho cutlon may be forced off from the aim 

or Oeneral Inlrreal. 

ItHSTAPnANT SBIIVICM P. Kii.i.i-at 
R if'K, Huron, H, li MeaiK are provided In 
this improvement for aervlug a number of 
tahloH nutomatUnlly, and by nieiiiiK of whleh 
Ihe ordera may he conveyed to the Individual 
tahlea. and the empty dlaliea returned lo tliu 
kiti hen The device la inexpenalve, may bo in- 
atnllid nilhout iiiiy (hunger In the room and 
will do the work of many wnitera. 

HTATKMICNT AND llAlANCK BOOK DP. 
Van VopBHin, rtnlt Ijvke City, lllah In thla 
Invention HtnlemenlK lire ui ranged to aerve 
Bi a blink kaliime oi tel'hi'K record, from tho 
flrat lo the Ih«i of Ihe iminlh, afli i whleh th« 
Btateiiienta are tnki'ii from the hook and de 
llverert to the eiintoiiierii with theli enneelia] 
vouchi'ra 'llie niimheiM oii the utaleiiient un- 
der the toliimn headed "Dale" deaignate tho 
daya of the iiioMlIi, and the eolnred ahei-ta 
whbli divide the varloiiH ai-rlea of nnmoa on 
the looKr lenf are for HHHlatnme to tho teller 
and other offleerw in leferrlng |o varloua ar- 
eounta. 

DItAlNAOH UOVm- P (JPTWKIN, .la. 
Praoceavllh', Ind The invention Ik n bydroa- 
tatle apiwratiiR whleh ImludeK two inatiu- 
iiienta having Hnlliible gradnnlloriM to indicate 
helghta In ineliea, and iirovlded with glaaa 
tuln-H which are ionneiti<d hv a tletlhle tlihi-, 
the three tuhcK being. In praellee, partiv tllh-d 
with a liquid whoae level. In the reapeetlve Id- 
atrumeiila, Indicatea Ihe dift'eienee of elevn 
tIon between the Ktatlona or placea where the 
luHtrumentM are ineated 

KXCAVATOU, W fi I,vwar\er, v'rnaient 
CItv III 'MiIk Impioveiueiti has reference 
more particularly to an exiavntoi iiieliidlng 
a hueket foi liei lving iiiilterlnl (o he exiilvilted, 
tbe hueket hiivlug iiHMoeliiti'd therewith a 
menihiT for emptying the bucki'l means for 
holding the mernher against inoveinent. and 
ineatis for moving tbe liiiokel so llmt the eon 
tenia thereof ean bo disehrirged when the 
member la held fixed 

KDPK IlKl.T A. I.iK'KWKii.. .Mnniiheiifi- 
Neekaraii, llermanv The present hiTenthio 
relatea to rojs- Ivetts mavle fiom iiii>e» of ivoly- 
gonal eroas seefloii thi iitljHii'iil ropes being 
sewn together In the lonKlIiiilliiiil dlieethip at 
n given aiigli. to the plane of ilie hell By 
this eoiistnietloii (he whole IIIooon material, 
Hint Is to sav both the riiin'h forming the belt 
and the Mowing vnrn. are siibjiited lo longi- 
tudinal Htralns alone 

AimORliD PA VINO.- P P MiMknamiH. 
.leraey City, N I, Thin liiveiiilou retntua to a 

new and Improved imvlng lor la, road- 

waya, trackways and the like \u object la 
to provide a eonerete or eemeotltlous roadway 
p otoeted by armored hloeks whleh are Inter- 
connected through openinga therein hy the ce- 
montltlona luaterliil lu which tbe hlocka are 
embedded. 

PUMP PLUNOKB, -II. Mbau. Coallnga, Cal. 
1'he Invention haa In view a tnlmlar plungar 
having a Jacket covering of babbitt metal ao 
applied that portlona or luga of tho metal 
pssa Into openinga tbrongb the wall of the 
plunger and aeenrely unite the plunger body 
and Jacket, yet flt with aufflelent looaeneaa to 
aUow tiM «U pcsisuN wtUxla the tiatnl to 



•spud ttM bUbttt Jacket snd take vp part 

of tka wear. 

DIBlNFBCTINa CABIKKT.— W. C Btm- 
BioatBB, Paoom, Iowa. Ttale raUMt mar be 
manufartured at eery little vxpenM ud U (or 
UMi by phyiiclane, oarioe, manufactnreri, dnif- 
stats and alao bankera (or dMafectlaf 
money UeoDB providu (or Introdndng and 
renuivlns tlio dlHintoctlng pae without Incon- 
venleiirliiK thoae who are in charge ot the 

I'KN'UtIPUtlAL M. Wuin, 

Mapli'tiiu Depot, Tn. Tbo object here la to 
piuvldi' a new and Imptored drier, more eipe- 
(iHllv (leniKDi'd (or drying wet nukI ud other 
wet material and arranged to permit Contln- 
iiiiiin uperntloD without danger o( dogging 
and allow of mnulng the drier with compara- 
tively little power. 

HTUKTi-inG box.— C. D CAUpaalA, I^«r 
Hulem, Ohio. Tbo patentee providea a atutBug 
box adapted for helical packing, nie top 
lapera t^nrd the Inner end and the packing 
Ih Himilarly formed. ProvlRlon la made alao 
for Inaertlng the hellenl packing through a 
(llagouallr ranging opening In the gland or 
rap of the atudlng box, au that the packing 
may be entered through the opening and cauied 
to etnhraci the plalon rod or the like and flU 
the liox. 

HKEAK GLA8H FIBK ALARM. -0. AOTB, 
Ni'w York, N Y Ml. Auth'i inrentlon haa for 
lie more particular purpnan the prorltlon of 
fire alartna with an offletent toating device, 
and alao to Improve the general conatmctlon 
of aurb alarma. The eonditlona of the alarm 
van lM< tcati'd by merely Inaertlng a key ; and 
when the teat la over, all that la neceaaary to 
plan* the apparatua In normal condition la to 
preaa agaloat the window, cloaing it with a 

TV 1*11! WRITER CABINET.—KlNNgTU M 
llraoH, 02 Kaat Santa Clara Street, San Joae, 
t'al. Thia Invention relatea to typewriter eabl- 
n«ta, and the ohjeit la to provide a cabinet 
adapted to partially fold, to protect the In- 
terior of the cabinet from any duat and the 
like When It la not In nae Kor tbla purpoac 


•lope of tlM Oum IIM which la ymIMI bg the 
drUtlog of tbo aando. 

APPABATDR FOB PBBVBIltlHe BXPUI 
SION8 AND DANQBB FROM THE B8CAPB 
OF GAS.— W. A. J. Vaw Da Kamv, ao JcalwtS. 
HaaHMn. Nathorludo. TUa iBTcgtlim bn 
refarmee to apparatna for paevantiag osiM*- 
alona tad obrlatlng the riak of polaoslaf by 
raduolng the Wkate of gu doc to uavoldabla 
though ualntmtlonal eleape from ptpea la 
hntldlsgu and doaed rooma. and (or iMng 
wornUg ot tbo ocenmuUtlon of danflonma 
gaaea In nrlaca and tbo like. 

PROCKSS OF BRBAKINO VP AND BBF- 
ABATINO TUB GAgBOOS LIQUID AND 
SOLID constitdhntb CF CBODB P»- 
TRULBtU.— L. W. BaowN, MonrovU, Cal., 
deceaaad. O. F, Baowa and DAiax L. Cum- 
Dow, eaecntocB. Crude petroleum, more aipc- 
cially tbat deUvttcd from oil welts of Cali- 
fornia, la a thick, mucky, vtscouu, apongy, 
aludge-Uke anbatanco containing Used gaaea, 
■mud, water, aapbaltene, claya, and other win 
erala in complete and perfect emulalon with 
the oil, which emulalon la the remit of tong 
periods of condnement under extraordinary 
heat, proianre and chemical eonditlona The 
Inventor has aucoeeafully applied crude oil 
Boparaton In the operation of bla p r ac e a i to 
Improve the eonditlona named. 


HAMB FASTBNBD— C. G. OnabAOR, Ver- 
aalllea, Ohio. Meamt provide In thla Inven- 
tion for a ready and efRctent locking of the 
haniea In tightened poalMon and for tho oper- 
ation of reveratng ao as to releaae the hamea 
when dealred. The device will Iw placed on 
the market aa an Independent (aatening de- 
vice, and will he mid with the hamea. U is 
practically Indeatiuctiblo with ordinary care, 
and by Ita nan, the hamea may bo secured la 
place Id a minimum of time. 

BOLT MErnANISM FOR DOOIIS.— 8. N. 
FaiBOUAM, New York, N. Y. In this Instance 
the Invention relatea to mechaolams for seenr- 
Ing doom and tho like, and haa referonco more 
particularly to a device of thla kind provided 
with locking bars, and meaua for projecting 
end retracting the bara, the bars when pro- 
jected being alined and engaging end to end. 

nOTTLB rOUKING MAITIINB— .1 K 
Rovam, IBO Berlin Btrei-t, Montpe- 
lier, Vt„ care of Richard A Hoar, Barre, Vt 
This strong, almple machine can bo mannatly 
operated with comparatively little effort; is 
provided with a bottle holder obviating the 
neceaalty of positioning the bottle by means 
of the hand, and thus doing away with the 
I danger to the hand ahonld the bottle break 


nae la made of a support provided with a H I 

removable table having receptacles and shelves, 

with (larts of the table hinged to (old one part 

U[K)n another, ao that the Interior will be pro y* * > ma p u ii u i ju ws ^^j» 

teeted from dust and the cabinet llluatratcd ]| 

herewith will present a neat and compact I t fc__J 

article of furniture, adapted tor the nae of il ^3'— J 

atenogrnphers and typewriters ft M W T 

HOLDER FOB GRAPHOPHONE RECORDS. U J \n A 

— r^. W Almoii, Youngstown, Ohio. This In- H / \ 11 

Ventiun Is an improved bolder or cabinet (or 

disks or plates upon which graphophoue rec- [I 

ords are made, and It la also adapted (or bold- 11/ yl 

Ing miiale-aheeta and varlona other articles Tbs=sai^ 

The Inscription of the strips Indicates the ||j ni 

name of the subject of each gripbophone disk, III III 

or Its number, or both, aa convenience may If"*— 

MUSIC LEAF TURNER -F .T I.SITBM- 
imassa. Hugo, Minn, l^e object of the In- ConRlRO UAOHim 

ventor Is tbo provision of a cheap and simple 
device for mnslc leaf turning, which may lie 

operated by repoaU>d downward movements of while being corked, and can bo etally at- 

tlio foot to turn a plurality of leaves In sne- tacbed to a table or any other aultahle aup 

cession Means provide (or permitting the port. In operation the moletened eerk Is In- 

etandard to he arranged at one aide of tbo traduced Into the guide and the plunger Is 




rnnlamh aMh iW'lnMI MB hkter B!»4n«Nn, - 
peanut batter and maple batter, The mila 
Intention of the prteent pntnt la to Itnptove 
the meane whereby tbo pthgtle matetlaM am 
to bo tooaened (rom a tuMlMUilO eoMallltMl 
them and atterwartf eleotM ttuta the barrel 
ot the aooop. 

WPS WBBNCH,-F. & llMCimoii. Pprt 
Cheater, N. X. Thla IpvtptloB petUlna to 
pipe wreBohaa having • obain and ierer, Mr 
Inatanee, aueb u tbown mB degetllMd Ip the 
Lettera Patent of the U. B., formorly 
granted to Hr. Brickeoa. Tho ohjeet of tbo 
proHnt Invention la to provide a wrench, ar- 
ranged to permit Brm gripping Of pipes of 
different elxcs, and te onickly release the 
chain when releasing the grip of tho pipe. 

TRKHTLB C1,A.MP. — F. P. DouaLAao, Pasa- 
dena, Cal. The object here Is to provide a 
clamp very cheap and ilmplo In eonatnictioti 
and operation, and on« of great strength ; 

In fart the heavier the loed the more flrinlv 
docs the clamp bold the tri'stlu inumbere to- 
gether. It may •w exiuwM to tho wsotber 
without danger of Its cflli'lency becoming Im- 
iialred by mat. 

WBUIHING BCALB.~«C. M. BTURam. Bir- 
mingham, Ala. This iDventtuii prevlOea a bal- ' 
aaclag mechanism for a scales platform whirl) i 
Is economical and durable; provide! In a eon- , 
etmetlon a rocking beam extenatblo at a coat 
proporttonate to the dlmenelon; and provides j 
a aealo lever which la conatraeted and ar- 
ranged to anpport In part the weight of the 


I WimtlWK uUI litglktlmK. 

j GAB LIGHT ATTACHMENT.— C. W. OaOHM- 
I iim. New York, N. Y, This Invention per- 
tains to an atuchmont whereby a cluster of 
lights on a chandelier may be Buecoealvel} 
and Individually controllad. An object la to 
provide a device adapted to control Ihe flow 
ot gaa to any one of a plnrallty of burners nr- 
lunged In a cluiter, with meani for aimul- 
laneoualy controlling the Ignition of the gaa 
flowing (rom said burnors. 

STEAM GENERATING PLANT.— A. E. 
Dnaas. t'aetle Dobbs, Carrickfergus, Ireland, 
W, Eaet. Bournemouth and J. 8. HowgiNS, 4(1 
Waldemar Hanalone, Fulham, London. 8. W., 
England. This Invention relatea to hollers ot 
the “flash*’ type. In the ronstructlna of which 
diffleuittes have arisen. The aim Is to over- 
come these, and the Invention consletB In a 
steam generator romprlalug a flash element 
combined with a thermal storage clciin-ni so 
that the contents of thla element may b« de- 
livered to the flash element for meeting over- 
load! 

ACETYLENE GAB GENERATOR -H. N 
Liana, Sabetba, Kan. The object here Is to 
provide Improvements In genoratore, whereby 
a contlDUons feeding of the cnrhld takes place 
In proportion to the consumption of the gen 
crated gas, and whereby aa alarm is soonded 
whenever the earbld la nearly exhausted, thua 
giving the person In charge plenty of time 
to recharge the apparatus with carbld. 

HonaeboM CIUSUos. 

SHELF ATTACHMENT IGB TUBS,— J M 
('AnASEv, Denntion, Ohio, The pnrpose of the 
inventor Is to provide nn attachment which Is 
mounted upon the upper edge of a lull, and 
which aervea aa a aoap support, maintains a 
wash-board IncHnod at the proper angle for 
service and effectnally prevoate wash-water 
In the tub (rom splashing ovnr tbo edge of thic 
tub behind tbo wnsb-board. 

SELF SQUARING CURTAIN STRETCHER 
— John O. HoLMgoiST, care of the Holmqnist 
Hwaaaon Co., 34.18 North U)tk Avenue, Cblca 


'Hi*. ' ! [ ^ 

I 'B WWn I If 

CRM F BttwM. \ 

to wenrtng valftf iWMrlraiaaUim' to ' 

voBilwM. Ti«Bk>.>ietclia aafl 'tDMnCirtR^ 
noteteisa. DowIm FMMHa 
Fotenta •wnreli,i 

A Fiwe UMalM ss to IhO pM^Wn' 
unv of an inveatlon wW MlMdttgRIvea t««ay 
Inventor faruisbhwnsWRk aWMM Oftkeloll^aM 
a brief deeortpiloti of the device la gflCWilMl. dM) 
nurnmnulcstleus am atrlatlp omflUtatM- 
Hr.a4«B«*lt on Patenu will be iga* M 


It was esiabhshed over •Igiy.flv* yaaigWlO’ 

MUNM L CO., SCI BffflBWBy, fHW Yffrit 

Broash (Mbs, BIB P Bt.. S.E. 
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BIO MONHY WniTIIfO B(»aB.-TllOUMada «4 dol. 
Isrs for anyone who can yrriiw SMMM(M^.WOMe pt 

nnteot-rer. wRh^Umj^. 



Low mnelil AdOresa 
capital to market Bsetal noewitr slrsaar ke 


inADBraosnriag emiNUiy that Is aniwWg rAphUynoea- 

MISCtLLANBOUa. 

where-get this mogMlna It Is wow |H' a ew 
tn any uisn wholoMnds lo inveit IT or 
niimtb. Tells Vila bow lUW oen grow to aWpO 
—how to Jaibe oWerint elaasai of Inveptaseals tts 

418. » W. JaoiMoo Bird.. Citoftiio. 

THE HOHT POWKBI'DL UUBTlBtli«VorHI.H«llv 


LISTS OF MANUFACTORINS. 

OOMPI.KTK LKPl'Bnr manafsciorere In ell llnetMip. 
plleii at shiirt uoilea ai aioueraie lates Mnll iM 
•peclai li.t* roiaplled to i i^r at vsrioas priMS. w 
ilmaie. thuuKi Ot obtained m Mvsm*. ACMrtte 
Maun A Co . IttU . Tdsi llevsiiment Box m Kew Vofk, 



(or delivering the carlnns so tbat Un- 
may be handled for the delivery of the 
therein contained ; and provides a i 
simple, durable and elBcIcnt 


wmmmmi 


month. The plunger la raised and the bottle j 
carrier lowered so that the bottle can be re- 
moved and another pieced In the carrier. 

CONVERTIBLE COUCH AND BED.- 1. Ma- j 
SON. Now York, N Y‘. In tbli patent the In- 
vention has reference tn boueehold fnmltnre. 




land couch to a double bed and vice verta, and to 
mer- accommodate (ho bedclothes when using the 
piece of furniture as a conch, 
mine COMBINATION SHOVEL, PLOW, AND 
ooda HCRAPER— E. T. Habtux, Balt Lahe City, 
and, Utah. Tbe object here Is te provide a simple 
tool capeclally deelgDcd (or removing enow, 


WAVE MOTOR.— R. K BaAflET, Ventn*, •’•'Ich with alight changes may be nied aa . 

Cal. This tiivcDtloD eontemplatps the Inde- “ shovel In the ordlaary manner, os a acraper go, in. The object «( IBB tflVWllNoil llluatratnd 
pdUdent vertical adjustment of the wheels to "»sc» scMpe "P the snow, as a pmflmr n, tj,p accomptnytog M to provide a 

compensate for tte rise and fall of the water P«*l» the acettmulatloR, pod a« a plow to «rtaia slfeteliet, ''iff pvnnlt ctniM 

level due to the tldh. and the adjustment of tkrow the snow to each aide. vealent folding wMaa -itfflt M Bofl'to allovr 

the wheels to and from taeb other to Increase SCOOP FQB MEASURING PLABTie MA- moVtoit; Ito aide baia «ilU> >»■'*■ a 
or decreaeo the tag 111 the lowef ohaln, m TBRIAL,— L. O WOLU, Bonne Te«o. Ma a^nka poaltlon rel«ttia iHw tke other whan 
order that the Chain mag ho Mluatod to the The Inventioii rolateo to aooopo for ptastle opoBtBf fttythME pro^ym,: 






SraSHtinCiUlERittN 


wnioh nH«ni aro piaead W Iook* 
tbn openlns of tl»« antfancs 
olcvntur abaft to prrvont accl- 
d tall of the car wtaila reeatvlng 
0 almiiliry the nioctaaBlam tor 
avir; and to ao eonatmot and 
locking mechanlam aa to adapt 
rment In olcvator abatta where 


0 operated to awing or to Midi 
boiiaon tally. 

ILMNrt IlHVtCE— B. B. BaNDBa 


iimm mw m 


iidity or oaciiiationa or tnc on 
conalderably tncreaaed wlfhoi 
eireotWeneoa In any particnia 
ring the maeblno capable of A 



tide a atinple> durable and eaclent c<m*tro<' 
tiM which may be flutckly adjuated and whoi 
» IvdIVitad act la aa«<t poxUlon with refer 
oawt tfo tha handle and tho tiruab The h^io 
way M eoaotmctnl from any aultiible piaterlal 
Dha outer end of tb« apllt bolder U Harod am 


„ , „ „ - Ai uaii. AND NUT WXIK.— BAa- 

TOW Karra, 1133% lat Arc., tteattio, Waab. 

HleeliABleaU Detekoa. r'Hnclpal objerta which the prea- 

HApfelMa mma meeiWBieau aMva^ Invention baa In view are ■ To provide 

AIB COMPREBBOH.-«H. H. Haii.ry, Alban, jo prevent the aeparatlon between 
«. t. The object of the prcecnt Invention la 

to prOoMe n compreaaor orratiRed to Inanre a , gently looeenlng and partial pulllny ef the 
proper ' Inflow and ontflow of the water to 

ptwrent the watw from areldentnlly pawing 

into the outflow and Into the rceeptacla fllled 
with tlie beer or other IKiuld. The InTentlwi 
raUtiiM to bydranllc air eomprewora ghown and 
doaertbed In Uttefk ratent of the tJ. B., 
formerly granted to Mr, Bailey. 

DOOB OPUBATINU X)KVICE.--Csai8TMN 
Ab*ug, BOO R. 88rd Bt,. New York, N. Y. The 
Htoatrathm ibowa a aide elevation, provided 
with the operating device, the door U-lug 
eloaed and loeked, and the cover of the davlc 



teiarrutlgedi to per*(| a peraon Carrying Inui- 
dlea. packagte or tbe tike, or otberwiae eaeiim< 
hMedj W Uhldek or open tho door fiy pn-aaure 
nf th* fnnt, nnd without nae of the Hand, to 
, hoM «» Bow hi open pMltlon f«f Hnie to 
alINf « paiMbig eonvehlently through the 
ngan Bddtway. and to inauw Uolf cloathg anfl 
‘ 'iotlthit'''iiiteT pnwflng tbtot«i;i. < 

.gruMi roR UAcnniB8.-w. 

■ IQiiM^ gad W. H. Hohiinog; m«w Xotk.. 

4.>,;'JTMa invention ^BroyWite.. a wl»g of 
for Iiw>l# rowiection with 

nw tm' of flying mn^lne.; 

iw wi«w nofl of ibe 

'WlBli.'it'.'IAa,' nado aflar ttte 

^iS^S-'pSgiiA tMUo^ hy 'It .If' 

wth« 'ti<i‘ 

flit ;Mn ' fliwfe' a , cotegnm 


o BUtomatteally art 
or train , provldea 
e aaComattc opera- 
by vigilanoe on the 
irovldea a conatrue- 


wHguna and other vchiclea, and haa referanee 
nu)l^• partlcdlnrlv to a device, couiprhilng a 
fix»!d Jaw, a roovabic Jaw. and common meana 
tor aecurlng tho Jawa upon a brake beam, and 
for holding tliciii adjiialnbly relative to one 
another, the Jnws h<ildlag the brake block. 

VEWICLE WinCEL TIRB.—M. H. CAnWooT. 
I’olunibua, Ohio The Invention embodlea 
novel delalln, that are almple, durable, afllord 
Interior ventilation and claallc eiipport to the 
body of the tire, and which permit a nulck and 
convAnleot detachment of the exterior of tba 
body or the tire from the wheel rim, aa weJI 
a« the removal of detalli from the ttra body 
If occaaion miulrea. 



You Don’t Know Discomfort 

When You Wear B. V. D. 

W HETHER you walk or work, gtay in town or go away, 
lounite or even dance in “ntuffy” rooms, keep too/ and 
tontfiriahk in Loose Fittinu B. V. D. Coat Cut Undershirts, 
Knee Lensth Drawers and Union Suits. The heat of summer 
days and the sultrinesa of summer nights arc filt least in these 
kttt Jttinr garments made from lig^t woven fabrics, soft to the skin. 
This right-idea underwear coolt your and calm* your m/W and mooJ. 



^ The Natural Attrartioiu of 

, / Lake George, Leke Champlain and The 
' ^idy Adirondack# plu* their acceBubility 

f Y from the great centers of population, form a combination 

^ most desirable to the tourist. Easily and quickly reached 

by the Leading Tourists’ Line, 

THE DELAWARE & HUDSON 

Aik any Railroad or Steamboat Agent, Free folder on requeat. 

Summer book (360 pages) 6c poiUge. 

A. A HEARD, GmmwI PaaaMgW Agmt, Albany, N. Y. 


About two yeara ago the Goodyear No- ahifla of men, are run night and day Our 

Rim-Cut tire— our patented tire-begaa daily output w a, aoo automobile tlrea. Yet 

to become the aensaUon. It waa the final we can’t keep up with our ordera. 
remiU of ten year, spent In tinging arethete: ' 

Last year oar tirs salea trebled— jumped Goodyear No-Rim-Cut tires make rim 

to fS, 300,000— because of thia tire’a pppn- cutting impoaaible. They are, in addition, 
larlty. ,og overaiae. That meana log more car- 

Thit year 64 leading motor car mafcera tying capacity. 'With the average car It 
made contracts with na for No-Rim-Cut adda 35^ to the tire mileage. 


DAMON W)B A rABIWRT.— I j. (*. Uivix- 
ioKx, M«W York, N. Y. In this orbamental 
MSB th* wrtleal liody ot the <*hln«t la 
floitSM aM of flmplv llnra, Tho top k«fl bale 
«t« gat Sttl saly Illshtly pixkjeet heynad 
navlgMi,' Bw ga« of the eshlnet la eiawaed 
hoHlBg Ate dial 0* a 


tirea. 

Now, about 600,000 No-Rlm-Cut Urea 
have blmn aold-enoogh to equip 150,000 
cara. The result of 
their use is Uriat | T 


— Uwtimmthat of two 
yean ago. 

Our ««ormo«a 
pUatib wltk three 


(jOODi^fEAl! 

No-Rim-Cut Tirm 

Wkk or WMmW Nm-MM ?W 


Thcaa two featurea together, under aver- 
age condiUona, cut tire bills in two. Yet 
they coat nothing e*Ua. la it an y wonder 
that bnyera, when 
“I they learn theae facta, 
MBteww demand the No-Rim- 

SrK/ir Ik n Cut tires 7 

!> f rAK Our TIRB BOOK- 
■ ■■w baaed on twelve yeara 

, . m. of Ure-making— tells 

^Ut IITOS many facta yon ahould 

Nm-MM IW h"?*- "• *"•* 

ft to you. 


fmmm 














VIW BOOKS, STO. 

BUtKTRiziTAn AOS KimBirnT. Von Btt-' 
«nne de Fodor. 170 orlnlnal iMustn* 
tlons. 224 pp Budapost; K. U. K. 
HofbuobhaDdlunK von Julius Benko, 
1911. 

Thb Obaphio Abts fos Ptnfrns ajto 
llHKMs OF PBiifTiNo. Bostou: Na- 
tional Arts Publishing Company, 
liilO Price, 22.1>0 por year. 

Till' art of prlntlns hioi lim-n much advanml 
by Th)- f-rintlHg Art, which we hare noticed 
on ninny otcuHlonn, and how we hare a worthy 
.niniii'Miiir III rsc OrapHki Art». It la a auperb 
proiliii tliiri lllltHl with beautiful plates 
cianipli'H of priutiog art Only three 
birn hHve apiicared ao tar, but itbe quality of 
the inugnalnv la well tbowo In these nambera 
Ml Henry IaiwIs JobasDo ta to be oaniiratu- 
luted on tiiia oew eoterprlaa It la a pertodl- 
cal US neceasary to tUv OMdern printer ai la 
hlH ImpiiHlog atone. 

AEBtlNAHTISfnE METKOHOtAKItK. VOH Dr. 
Franz Linke. I. Tail Frankfurt a. 
M. Vcrlag von Frans Benjamin Auf- 
farth. 1911. 

Dr. I.lnke'a troatUe on tbe abore aubject, 
the llrnt vuluino of which liaa Jiint appeared, 
If not an epoch making, la certainly au upot'b- 
mn riling work 

Anvono who open* this little brown rolume 
rxpoi ting to find merely a cut-and-dried expo- 
iiltlon of the long familiar facia of meteor- 
nlug). with Juat enough apeculatlre diacuaalnn 
of the aeronautical hearinga of the aiihjeet to 
glee nil eicuae for the title, will be doligbt- 
fully dianppointed 'Phe fact la that a new 
hrauch ol Hiicnce lian iH'en built up (and 
clilefly In (lerinnny) during the punt ten yeara, 
and 10 Dr I.Inke belonga the honor of having 
written the Hrat coinprobenalve account of It 
The greater part of tbe mformatlon contaloed 
In Ihia book la, Ih fact, leas than <lro| 
yeara old, and uome of It Is 
youns aa yeaterdsy.” 

In writing this work the author has had a 
double object In view, tlral, to provide a prac- 
tical handbook of iierona ill leal metccrulugy, 
the flrat of a claaa of hooka the utility «f 
which to the aeronaut la deatlnml to be even 
grcHler than that of worka on maritime me- 
teorology to the mariner ; and aecond. to bring 
the aeronaut Into ayuipiithetlc letattuna with 
meteorologlata who are atiidylng the free air, 
ao that he may bo able lo co-operate Intelll- 
gently In their Impni’tiint reaearchea. In 
carrying out the latter purpoae, the author 
throughont the hook calla attention to phe- 
noinena roncernlng which the exiating data of 
olmrivaMnn are InauIBcteM, and polnla out 
how tbe aeronaut may aid acienci' land iudl- 
rectly bimofli himaeifj by adding thereto. 

The reader will, however, be atruek by the 
fact that an immenae amount of Information 
regardhig the phenoiiierin of the atmosphere 
far above (be ground liaa already been ac- 
quired by the ilireit nlmervatluna of aerouauta 
and uerologlata Here, again, we must reit- 
erate the ahitement that a major part of our 
knowledge of these phenomena has been "made 
In (leriiuiiiv." where the art of navigating (he 
air Ib being eiittlvaled, In both its practical 
and Us sclentlllc hrunches, to a degree that ta 
hardlv appreciated on Ibis aide of ihc Atlantic. 

The following are a few of the features of 
Dr LInke'a hook that rany Iw cited to show 
bow Its scope (lUTerH from (bat of ordinary 
works on meteorology ; 

The author begins by dlaenaslng thermsl 
radial Inn, and proreedH from Us general me- 
teorologUiil relallons to the Important rflie 
that It plays In baUisiritng Tinder sunshine, 
Hie gas In n balloon lieeoiiies much hotter than 
the surrounding air- the dlffereiiee sometimes 
omnonting to 3n deg Ocntlgrade- and Its 
hnovnncy la correspondUigly Increased The 
eessatlnn or sunshine, owing (o (he liiterven- 
Ibiti of eloiids or the setilug of the Sllll, leads 

10 II cooling of (be gas. by radiation, to « 

temiU'iiituie of .I to JO deg below that 

of the sill rounding air; lirncc the balloon lends 
to full uod bsllnst must he thrown out. In 
this (onniilbin Mie giviii deserlptlnns and 
lllusholloos Ilf II siieibil fnrio of Ibe AiigstrKm 
pvrbi'llimieter, tidnpled fur neriiiiiiiillent use, 
a platinum roslstniiee teletheriiuiiiletei fur 
iiiensiirliig the temperature of the gas during 

11 balloon Torage ; and a tbermograpli tor 
innklng ii eontlnuous reeord of the lempnrsture 

Next we I lime to n section on the compoSi- i 
tlon nod eii||tehls of the atmosphere, and here, 
for the flist time oiilKide of periodical lltera- 
tiirc, we meet with Hie caleigiileal slateniciit 
that the atmosphere comprises three distinct 
strata, vis. ■ the cloud xoue, extending up to I 
shout 10 kilometers; the glratosphcre, begin-! 
niog at 10 kilometers and extending to 00 
kilometers; and the stratum of lighter gases 
lying above 00 kilometers This secllon also 
denis with the turbidity of the iitmosphnri', 
meehanlial and optical, and describes thn 
■ peeiillaiHlea of its vertical dUtrlhutbrn. espe- 
dally ns related to the distribution of twroWie 
trie pressure at tbo earth’s aurfare (1 c, (he 
oceurrence of cyolono* eud aotlcyolooss). 

Itarometrlc preoaufe— • aabjcct «t extreme 
Interi'st to the aeroMMt on oCeonnt of Its 
eonnectloo with hy^ootaatty, tnwyooey, and ■ 
alr.realstBOC*-ds AirafM *t . iwMkd ftiMlal 
.ttmitloo I. 


Of opparattw far deteml 


vsrtl«al •otian of klreMft 
fartad) tie tnftMC iolaBta for daWlpfiOll 0^, 
iiiiMttatlaB tho atatoacofw .find aaatUMayao’^ , 
ballooB-varlometer 4»k»»k «f whiflii wm Ala. 
cuaoed lo the iUuailCtnO Xt t m iCAM of Ml- 
ruary 26tlk 101.1, p. 

A long chpipter lo devoted to til BovmonU 
of the air; tHo meat laportattt eUw of me* 
teoroioidc^ IdiaiwaMaia from the aerawint'i 
point of Hera we liav* a .ptaetlool dla- 

cimsion of apemoaetry, wWch dtoptaye the 
familiar peMhanf Of the Bhiropeon mateorolo- 
gist for thn fiaaiifort oeate, a* eooiparad with 
Instrumental metbodo. The taeblilque of pilot- 
balloon otwervatloM for detaratlnlag tbe Erec- 
tion and force of the upper nlr-eurrsnta— new 
a uanal itretlialnarr to the foyagsa of moaned 
bBlIoans la Butope— -te fully explained. The 
variations of the direetlou and force of tbe 
wind with altitude are dloeuioed to oooneetlon 
with their many important aeronautical bear- 
inga. Ballponlate are reminded that at the 
altitudes ordinarily reached by a free balloon 
the wind generally 'coincides In direction with 
the Isobars. Hence the path of the balloon 
may be readily Inferred from the weather 
map. Tbe foroe of the wind doeo not on an 
average Increase upward so rapidly as was . 
formerly supposed. On the other band, abrupt 
clumgni of wind force with ebinge In attitude 
frequently occur, and arc often fraught with 
danier, cspi'claUy to aeroplanes. Tbe stability 

the latter Is severely tested when crooalng 

1 boundary plane betwebn strata of mark- 
edly different velocity ; the heavy motor and 
propeller, owing to their Inertia, tend to 
tain the velocity they previously had, wl 
the planes tend to adjust themselves to the 
wind Ventral movement of the air is dlf- 
sa fully as the rather meager infor- 
■nation available on (hIs subject admits, Ife- 
tenrologhal oliservatorles almost onlveraaHy 
'onffne their measurements to tbs horfiontal 
caoiponent ol the wind. While tbs vertical 
component is, when of average magnitude, of 
no prectlcnt interest, It nisy depart very widely 
from this average ; under certain condUlona 
amounting lu more than 8 meters (20 fret) 
per second Hucli vertical velocities oernr, for 
Inslsnoe. In thunder squatla, and may prove 
disssirous to ‘the aeronaut — as happened when 
thn airship "Ueutaebland" was wreoked over 
the TVutobnrg forest 

Wind structure, and the effects of the woll- 
known guetlneea of nil lower winds upon air- 
craft, are discussed at some length ; but w« 
mtaa any refereocn to the brilliant resnarcheR 
of the British meteoi ologlsts and physicists 
who have done more than any others, alnec' 

I sngley's time, to elucidate this Important 
branch of atmospheric physics. 

long chapter on air temperature the 
author returns tv (he subject of the relattona 
of this element to the buoyancy of balloons. 
The last chapter of the tiook dIsensaH atmos- 
tiherie molstiirn and preclpltstlon, and con- 
cludes with the possible effects of heavy de- 
posits of snow and Ice upon the stability of 
dliigibles 

Thn second vnUlmn< of LInke'a pioneer 
will Im< awaited with Impatience by at 
teorolugtste and sclentlllc aeronauts— I 
Tsluan. 

RoADTOwff By Bdffar Ohambleos. New 
York: Roadtown Presa, 1910. 172 pp. 

In this book Mr. Chamblnsa has given us bla 

i-a of thn holselnss, siiiokelnss, dttstlesa.| 
Htrnctleu, boraelesa, trustleoa, grattless city, a] 
'Ity which bo cells Hoadtown, and which may 
'(' lirst described as a single line of houses of 
iiiy length, built upon three superimposed lines 
of railway. There are two atorlcs of living 
and working rooms above ground, a eontlnuons 
promenade along the connecting roofs of the 
houses, and gardens or farmN on either aide. 
Hoadtown, In Mr. Chamhlcss’s words, "Is thn 
modem Kky-Kcra;ier laid on Its side and built 
out to any length.” Instead of alevaton, be 
uses trains, of coarse, but net ordinary trains 
Tic would use a special monoraU ayatem of 
transportation, devised by Boyes, snd for 
which extreme rapidity, eIBclency, iigbtnesa. 
and above all, silence, are claimed. This rail- 
oad will have three tracks, one beneath the 
pthcr, the upper for local service, with etatlona I 
very hundred yards apart; the aeeond for 
xpress traffle, with stations every dvr miles | 
npnrt. Bvorybody Uvea on the main 1 
within easy reach of the station. There 
irlcphones, telegraphs, teleposts, parcel 
riers, vacuum chisners, and every possible ‘ 
venlenre that can be conceived The whole; 

heme Is built njKin the puselblltty of this 
high-speed Imnsportatlon. nnforttdistely, tbe| 
railway recommended has nevae bean Wed,' 
which is porbAps thb swit obvtoiw ohjaetton. 
There can Do no doubt that onr meffhodi ofj 
production are wostefat, partly hecanae oun 



Hhambleos picturesquely exprossss Ifc ‘ "c 
I Is a blnrk cabinet of plates tad d< 
nuts, arms and logs, and coBsumlng montha 
dancing aronnd In an anso-ordlnated fashion, 
oceaatonally getting together and aerrfng oas, 
another, hut mote often mhMtng tW asark— two 
hands going topne mouth, snothar hand mlao- 
tag the mouth altogathsS| Thm ts m ptoa, a« 
unity, BO harmony, no mind hsihiBd U *11.'' In 




vaytai tha MMMjiilas 
and sOrtmrtly to Eio # 
nsadad, tat hloo.to qiui 
BoodtPWih it Ur, Ctaipiital Iff JD* 
thsrs WUI ant b* oisipiy low nwu ■iiW tar 
toteo. b»t no olttou, miM phlUlea. .tn.'port. 
mo enrniption-'dn foE, the <ldMia of fta 
rtaUit will bo attained, tal fay Anochiag to 
the multitude of the evIMtalng of jHa Heh, or 
by plttlDg elaue agatnut cMm, hot by the 
simple meebantcol and archltselnral okp^aht 
of stringing a city out In a " 

a blgh-epW railway. Of eovrae, It hi 
asking a good deal to nceept all this on Its 
face, hut It must at least he admitted that 
Mr. Cbambleas has prqvidad a book which, 
however fantastic It may seem, presertaes 
about aa good a cure tor tha dtaeaasa of olv- 
lllaatlon aa any we have sncotintered. 

Thk Staitpaid wr Lmira Amobb vn 
DimntAi. PuPUD or AmniOA. 1 
Sehaffaer ft Marx Prloe IBotay. 
r. H. Streigliton. Mew York: Hougfei- 
too, UlflMii Componr, Ull. IM pp.; 
amalt Svo. Prion, $1 net. 

The book li written with evUtat care and 
though tfulneaa, and dlaploys a .oympathetlv in- 
sist into the roodlttona dealt with. It la 
Impoaotble to read aoch a wofk without having] 
000*0 Interest aroused In the lift af tb« less 
forinaale nmmhera of society, tor whom 
question, ."What Is a living wager* Is of auoh 
vital tatsrest. Tbe author eotlmutea that "It 
hi oonaervatlva to set gOBO as tta extremo tow| 
limit of the Bring wa|a in the oltiea of' the 
North, Beat, and West” (Tbe estimate ta 
baaed on the suppoaltlon that the family e<m- 
slats of a man, bis wife, and thres rblldrea.) 
"If all Industrtai oecopailone are eonsldercd, 
probably fonr million men are not enjoying 
anoual incomes of teoo.*’ 

An Idea of the general acope of 
may be gained from the chapter 
which are as folloam; I. The Standard of 
lArtog It. Family Bxpendttursa. 
ployment. IV. In 
Food. Vtl. Clothing. Vltl. Thrift. IX. 
Health. X. Intelleetnal and Social Life. XL 
Tbe Uvlng Wags. XIL Posaibllltlea, There 
to also a bibliography eorerlng flvs pages. Tha 
book should prove vslusble to the gtaaral pub- 
lic at large as welt as to those who have a 
special Interest In tbe subject trrsted, or who 
wish to have at hand In condensi 
Mime of the principal (acts and conclusions! 
retaUag to the saass. 

WtNir,n CosPOEATioN. By Kinff damp Oil- 
letta. Bonton: The New Bogtand 
Nswg Company. 1910. Svo.; 140 pp. 
Prtoe. II. 

When a roan of buslaess tabss to dreaming, 
he ont-dresms the verJeat vtsfonary of them 
all In justice to the man of business 
must odd that be very often makes his dr 
come true. Cecil Rhodes plactd bis Anger on 
the lusp of Africa, and declared, "I want 

ill redl*’ King Csmp Olllette sweeps 
bis hand over tbe map of tha world and says, 
to see It all whiter" HIs plan for 
giving every man his fair sbars of this world’s 
' Mings reads as uhsorhlngly as a romauce 
starts with the claim that the big corpora- 
tion Is a natural development la economic 
progress, and that It la of no use to attempt] 
Its control by legUIatlon. Hla plan la to j 
create a aoper-monater that shall swallow all 
lesser monsters, one after another. T 
- . I of this toper-monster's ofganism are 
be- hot a limited nuoitMir of ■fockholden, L_. 
all tbe Individuals iillllklog up the population 
rid. "World Corporation" is pledged 
ime share of atoefc to any 
every dollar psid ta, at any tlase. A 
imes in tbe securities of the great railroads 
id Industrials are purclUUMd — "removed 
«m tbe apeetilstlVK markst ; Asrsver"— and 
loner or later "World Corporation" will own 
eontrolUag Interest in artrythlng worth hav- 
ig. When tbe process of absorption bos 
taleved jta end. and oU the tooser 
ha.ve dliappsared within the maw 
bedevnient Moloch, the Stoofc of "World Cor- 
poratioa’’ ts called In, and every man In tbs 
world ta regirdsd as having » Itaro In t|p 
wealth and workinga of Hto an-etnhraclng tyS- 
Qovrrnmsot and ptiltles Will have 
been aoporseded by pan tasiwoa having for 
Its end and aim the good of mankind; 
branch of buroaa activity Will be preoMlod 
over by Ita own degavMnti taob dspnrtmeht 
haring Ita neesMary aMalivUldiia. All moo 
are to be wovksii; a» ironss oiM to bo tol-. 
eratad. Advaacamsat Is ta ;ta taood atHatlr 


(iMW) A. 

tab 'gtar dwtatah;* ' 

foltawai Cota^ag/ita 'lEMDdflE' ] 
blilty of water. A. matateliM 
oearly laoctaprsMbls. B-«8i|>««l|E W 
soscoptibls of grogt tamg Wta lta* 

'tains that It hta Daw ptanE'Mt'gjtat 
enough dogtta «r Fs'Ut M)at' ta] M 
ptocoa Of IroB Of, otiisr tagta taftarti^ iDillta^ . 
tag mk tta nMMMe ffravit^;'^#*^ 
weight pot ema tm) ta oo 'nisiE at 'gltat' 
dspthi os ta hi tatalta ot doailOi thota 
matartaio. A cwitaots the tnrtb E «H. tata' 
Which U oerrsttT A, Aooording ta llta|t|> 
,soaiai) PhysIsal TabMu, which, ovs ofj tta bwh^ 
Ust (Mitaoeity. mtef'lo oostgtataMy Ad 
llomtha of a veluros pot ;anw||iiib«ta- Yta 
Idouttyot' SOS water to VOSK. ta m4 Atata'lh 
' " of oea water fivaa ota Ataltaghtao 'OK 
lbs grtatatd dopta' dta' 'Wtaoi; to 
ty-Mth dewtev taSA ta (ta plta , 

rsoolhto 4» taittefta gw 
a otaut OM OAd.k'itatt. 
omtar. Itodsr tta 
steel Is eumpiiesasd 1.8 tlwalf ta tatah 
as water. Since stesi to 7.T tttaW ItMVtaV thM 
pryooim and hi rttagta ta a lU 
1.8 times os much by any taCMOss of gmstaWt 
apparent bow wator ooB ovor hsoo to a 
as steel. Aod if It if to doit stooi, 
lie denser than staoL If «ita kiOWB 
alnk at tta snitaoa of tta oosi*. 

It will rontinno to iMk entltaly to the bottato 
at any depth. Prof. Davto of Homtol Vakunp- 
■Ity. ta hto "Pbyatoal Oaogtagby,** tad* El 
soya : "Altbottgh w«ter to anally BOtad, ft is 
very llttls reduced ta volWM, ovw wtan taili* 
pressed by groat toream Hanos, in aplta of 
tbo great presaura of the wipor toysrs q( (ta 
ocean on thosa beneath, tta ocoan to of noariy 
uniform danalty from tap to bottom. A»y- 
thtag which to boavy onaagb to otak st tke 
top will oink all tbs way to tbo tattom." 9»r 
wa ore taviog a nataber ot Mtawo 
.list at prswnt, and tbto ottaemeut 
ought to ho eonviuctag. Thore to no boato «t 
fact for the belief that there la a place under 
water irbero heavy articles will resuin bi siw- 
pensten, becauM the wster bos beepsM dense 
enough to Bust them. Steel to tta least aosw 
proeelUe of the metals, and yet to 1.8 timM oa 
There ato tew It nay 


(12471) W. B. R. Mya: Will you 
kindly tall ms if you know of any tool or 
tor bendlag dellcnta tuhtog aneb 
Died lo brass mnsleal wind Instrumsntt, 
taking out dents In samel A. Tblu 
metal tubes are bent wUhont cotlapatog by ttll* 
Ing them with melted rosin, tbea bending tbsm 
cold utter tbe realn Is bard. It mligit be 
necessary to heat the tube once or twin* be« 
tween Mocesslve stage* ot bending, so as to 
leal the metal, if you And that the metal 
the ouiMde ot the curve tends to beooms 
if tbe beadteg to carried out 


explain why, with tta csntrtfugal force of too 
Mrth'p revolution, nimovod wtan a gOHon 
etanda at a pole, tta sntlro foroe of mvtty 
would not enuM bla welgfat to be nnehtaraUht 
A. It to domaaiittatad ta meebMikt t|>at tao 
centrifugal fores ot the earth redadoa tab 
weight of a body on the equator JTfta of tobta 
It would II the earth were at (tot' . tfaum • 
penmu welghlbg 389 potmdi, If (ta etath .wsra ' 
at reft, would weigh 988 ponnds on Ita 
sqoktor with the earth rotoitag oniM In 41. 
hour! on at preteat. Oravlty otokta (ta < 

% 289 iwands, and tta oobteUmkl] fDMa. 

e eartb'a rotation at tbo eoiiatW Ufftaoiia 
(t 1 pound. It would not oeesf ’dUto^ to 
carry tta ostra, gonad If tta earth ftawd; otog., 




• e«i 





Jiwf,^ ftWHl# lot omo rn 
wm 'Ulmm, Atitmm uMe, 
'DO d^, ;:%• awtt 
» miftttt*/ '<n iiiH t 

'ii|iiM^';:,'d««ujr .taiuir. a«toUtiM atitf*'.* 

*1 'iMv i6 Vvf 'Mildly tvto^’ iM4b la a 
Vttiati; iw'd tltia vu (ail6*M up 1>y' 

< . |KQ;r34iitl(44ttt who prodttool aft «fttr<aiiaijr 

, a^' luui^y cua that four man auo- 

ftoodad In f riji« twgntr*flve rounda }a a 
htiftwU, All of tbMo cunp cavo a va^ 
aovufo ihock to tlt« gunneTt an4 ao> at* 
.sampt waa naUa to pravaat them (rem 
f|poo(llw at all. fho But gttft to make 
tp appeataaco wpa Sir Hiram Maxlffi'a. 

' mift waa prorl^ad with a much Im- 
: i^T«4 ayhlam of moufttlng which did not 

£ 0 (ho ganoor any shock at all. and at 
tVench trials. Sir Hiram, with ao aa- 
Matimta Sred forty roonda in Sfty a««- 
oftda, making a record that haa nsvor 
fei^ broken. The mounting of this gun 
Wna ao moch superior to ail others that 
lp„j^ fona into use throughout the 
W!l:lt oa Ihraotleiaiy evary form of gun. 

. • 'Me aovel^ oonalsts In plaolng the trun- 
aiOiM on a autlonary sleeve and allow* 
liHg the fim to recoil Inaide of the aleeve 
trltb .a hydraulic buffer interpoeed be* 
tnaefi the buffer and the sleeve. All |||a 
; ai^fatue for training the gun is at- 
taoiifA to the gieevo instead of the bar* 
rm dt the gun, thue completely ellminat* 
(Bg the ehook. 

In IddS Sir Hiram took up thf oubleet 
. of aerial navigation and after; conducting 
a great number of ezperiments and con- 
al^iing the problem from every poaal- 
Mo standpoint it appeared to him that 
the ^t form of a flying machine would 
he what la known tO’day as an aeroplane. 
The machine that he developed and made 
wu practically the tame as the beat ma- 
eblnea of UHlay except that it was much 
larger and wap driven by a steam an* 
glne instead of * patrol engtae. It had 
the lore and aft borixontal ruddere the 
same as the Farman machine of to-day, 
and the two acrew propetlera rotating in 
opposite directions the same aa the 
'#r1lghi iAachlna. This machine was 105 
feet wide from Up to tip, and with 600 
pounds of wnter nnd three m«a on board, 
it weighed 8,000 pounds. The engine 
power was 860 horse-power. The screws 
were of wood, 17 feet 11 inches in di- 
ameter, and collectively gave a screw 
(britwt of 2,200 pounds, which propelled 
the machine along a railway track at the 
rate of forty miles an hour, giving a Utt- 
thg effect of over 10,000 pounds. But 
the machine was altogether too large to 
be eaally managed, and there waa ao 
room available in the neighborhood. It 
waa, however, the flret machine in the 
world that Bucceeded In lifting Itself from 
the ground with a man on board. 

At the last Tarts EhttalhlUon Sir Hiram 
waa given the Personal Grand Prix In Ar- 
tillery. He haa atao received high decor- 
ations from many governments. He was 
a director flret in the Maxim Gun Com- 
pany, then in the Maxlpi Nordenfeldt 
Company, and afterward for twsnty- 
•even . yearn in Vickers Bona A Maxim, 
Ltd., from Which he resigned at the ago 
of eeventy-one. Huust a Maxm. 

OUT Katioail BurtiiqiMlce Recorder 

, (Cmideaeii/roiKiMiaeSM.) 

'th* Short ona of the atyiua lever X>. 
msoe thO itylual lover cntmot sweep dwr 
, n nunnh vider angle than enihraced 
within the width at ths^ mcord Oheet, It 
li oioeiiUal that p nfM Ataangaiaa under 
eoMlUOae of extreme ntotlon with high 
ntthgiMfioatlon. Thia la nooothpUabeil by 
; Mite tnah" in hud. ot;t anfl 
bruahaa A. i 

' Thelevwontt-, 

^ and ft can re- 


atrod, on nooOunt off aevaral moebsnlonl 
dUBoulUea deluding greater trlotion at 
the Vritlng point Bealdea, the danger 
of loelng a record during a doatrnotlve 
earthquake through the stoppage of Ink 
is much greater with the ink record than 
In the case of a atlyus tracing on 
smoked paper. 

The paper is adlnated on the cylinder 
to form an endlese belt, the ends being 
Joined by lacing small metal ribbons Into 
boles In the opposite ends of the sheet. 
This method of joining was adopted he- 
eauee the obstruction presented by the 
meUI ribbon to the stylus is hardly ap- 
preciable. The cylinder moves at the 
rate of about SB inches an hour. The 
dram is mounted in deflnite working re 
lation to a small clock. A wheel in the 
clock train is connected with a screw, 
thus giving at the proper time an end- 
wise motion whereby the aiieet la dla- 
placed so that it may be traversed as 
many times as desired. An entire revo- 
lution of the drum is accomplished every 
hour. The records are changed every 
day. 

In the registering of seismic shocks, It 
is extremely important that the exact 
time down to the fraction of a minute be 
eaally determinable, both for setting the 
time of Its occurrence and determining 
ita duration. Formerly the time waa 
marked Indepeodently of the stylus, but 
this method was unsatisfactory on ac- 
count of the difficulty in determining 
the time correction. In the seismo- 
graph at the Weather Bureau the time 
Is marked thus: 

At the Both second of each minute the 
standard time-keeping clock electrically 
releaaes the train of a secondary clock In 
the seismograph room. A slight move- 
ment ensues and cuts off the current to 
each vibrator. After exactly two seconds 
the secondary clock is again released and 
thia time a strong current is aent in- 
stantly through all the recording levers 
to simultaneously produce time marks. 
As the cycle of actions is completed on 
the separate instruments, the stronger 
current Is cut out and the vlbratloi. Is 
again started. By this device Prof Mar 
vin compels the atylue to mark ita own 
time. 

It was found that a eonsunt vibra- 
tion of the stylus would lessen the fric- 
tion very much, so a small vibrator has 
been devised which sets up sufficient 
tremors to keep the stylus arm in sus- 
tained movement The low, continuous 
hum of this ilttle contrivance Is very 
pleasant to the ear. 

Tbo sheets of thin but Strong record 
paper are blackened thus: The record- 
ing cylinder, upon which a sheet baa 
been already mounted, is placed upon 
an Iron support and exposed evenly to the 
smoke of a specially constructed lamp. 
The flat wick used Is about 8 iucbet 
long and IMi inches wide. A piece of 
tin a little longer than the wick and 
slightly narrower is bent longitudinally 
through the middle into a Uwhaped 
trough. The wick Is folded through the 
middle and Inserted in the trough with 
the free edges projecting enough to light 
eoaily. Kerosene oil is used, being ap 
plied to the wick from the ordinary can 
used by machinists. An even flamo 
and an increased volume of soot is in 
duced by setting up about one-half inch 
away a flat plate of stiff sbeet iron, 
which rises beside the flame to within a 
half Inch or less of the recording drum. 

The records thus obtained may be re- 
produced on sensitive paper in the eamn 
maatMr as photographic plates. Tbcy 
are preserved by varnishing on their 
smoked surface and drying wKlle 
•tfOtcbed horlsontally between hooka 
h^ith the face downward to keep oft duet 

This aeiamograph Is earafully Isolated - 
lirom local dlaturbanee in Its thickly- 
walled cell beneath the main building of 
tlM Weather Bureau, and every precau- 
tion la taken to protect It from draughts 
and from dust which night Interfere 
Vlth iti extremely nice ‘ afffnstment. 
Through its agency, eartfaffnakha which 
ohottr In the remotest parts et'*the earth 
ars iMoorded and many '^noni so 
>il)lfiM> os to he unnoUoeabls Oisewbare 
thsmeelvas here, Thuk ’ the ve- 
wtlMavsi that wrought avtcb havoc 
W*|ipi|6\ WM' imowa ’to'’ltim:/dccnrrad ' 
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Lsindiif How l» Vhf 

(OmMniWt AwM pm Ml) 

«tbe fe«l of th« air” la adQiilnd «M 0 
I man bMome an oxpart ooaraior. Br 
Ing the air” la meant the ability to meet 
any contingency Intuitively. When 
la acquired, eafe flying la aaauM}, anfl la 
dependent only on the Integrity of the 
planea, controla and motor. By nalng the 
rudder dlaereetly, and by banking almply 
far enough to partially oflaet the centri- 
fugal force of taming, no allerona orj 
warping wlnga are neeeaaary In atlll alr.i 
Even too abort a tnm can be corrected 
by a quick uee Of the rudder. 

The torque of the motor rendera it 
advlaable for a novloe to turn a machine; 
to the right. If a rlghMianded propeller 
le uaed, and to the left If a left-bandad 
propeller Is used. If two propellers are 
employed turning Ih opposite dlrecttona. 

In the Wright machine, there Is no 
inequality from the torque of the motor. 
Since torque la not noticeable on any 
machine on a straight courae, recourse to 
straight flying will always aerve the avia- 
tor It he flndi bimaelf In trouhle on the 
. If the uae of ruddera and allerona 
hat reduced the forward apeed, a down- 
ward glide win Increaae It again. If the 
motor ahonld atop on the turn, auch a 
downward glide la Immediately Impera- 
tive. When the machine la thua gliding, 
a change in the fore-and-aft balance be- 
comes at once apparent, because the Mast 
of the propeller no longer acta on the 
tall. It will be found that the elevator i 
must then be used with greater amplt-| 
tude to produce the tame effect. j 

Before flights In other than calm alr| 
are attempted, much practice la required. 
The machine must be Inspected over and 
again, and the wind varlationa muatj 
be Btudled with a watchful eye. Noti 
until thia familiarity with machine and' 
atmosphere is acquired should flying In 
the wind be attempted. To the man on: 
the ground. ^Ind Is almply air moving 
horlsontatly. To the man In the air. It Is 
disturbed air. Not only must he con- 
alder horizontal movement, but vertical I 
draughts and vortloea as well. A, rising 
current of air lifts a machine; a down-j 
ward current depreaaes It; horizontal 
currents affect forward apeed over the 
ground ; awtrle and vortloea create Inequal- 
ities In wind pressures on the planes, and 
disturb lateral balance. Familiarity with 
all these atmospheric conditions can be 
acquired only with long practice. 

Against every tree, house, hill, fence and 
hedge beats an Invisible surf of air. In 
other words, there are upward ourrental 

one side and down draughta on the 
other. The upward draught la not uau-j 
ally dangerous, for it simply lifts the; 
machine; but the down draught wllli 
cause the machine to drop. A awfft down- 
ward glide under the full power of tbe{ 
motor must then be made, to Increase tbel 
forward speed, and consequently the llftt 
That is why Chaves’s flight through thej 
Alps was so remarkable a performance. 

Starting and Lsmdlng in a Wind. 

A machine should always be started 
and landed In the teeth of a wind. An 
old air dog may disregard this advice, 
but not the novice The precaution la 
necessary because In landing the aviator 
should always travel straight ahead, with- 
out the possthllity of lurching, and 
eequently breaking a wing. Contact with I 
the earth is necessarily made at a tlmel 
when the machine la traveling over the 
ground at a speed of SO or 40 miles an 
hour, and skidding sideways at the rate 
of 10 or 15 miles an hour, all oircura- 
stances which lend to wreck an aero- 
plane. If the aviator attempts to land 
with the wind at his back, he will find 
It hard to avoid a sharp turn and slds 
skidding. 


brtngg. L 

Id, 

BMTMd la 
trawtist bat g_. 

Bumes a a«w Mpedt 1^',^ m 

aaraplano. OsoU Gtsm one )Of 
who Icat big ■ 
qiMOoe, hit Itfa. 

Ordinary wlada blowing mrer a leva! 
country can be n^tlated with cmapan- 
tlve safety. Not lo the phSy wOid: To 
cope with that constant vigtlaneg la re- 
qnirad, particularly la tarnlag. In a 
clrealar flight In a steady wind, the only 
appaient effect Is that the earth la swept 1 
over taster In one direction than la the! 
other. Before a erooacountry fliffht la 
attempted, the starting field ohonld be 
circled at a great height. Not until 
may the long distance flight be attempted 
with aefety. 

Crcea-coantry flying le, of course^ taacl- 
atlng. It la a aore temptation, at an 
altitude of a tew handled feet, to threw 
ell caution to the winds and to fly off j 
country below, irhleh 
la. Indeed, a new land, viewed tram -aloft 
Hera the greataat aelt-raetralnt muet be 
Net until the neoeseary prao- 
tiee has been acquired, not until thoj 
right kind ot eonfldenoe hag bean gained, 
may erne ot these trips he attempted, and 
then only after It le properly planned. 


It is easy to lose one's way In the air. 
For that reason. It Is best to follow the; 
Wright Idea of starting out with a deft- 

S ite plan, and of landing in aoma pre- 
etermlned spot. Aimless wandering' 
about may prove ' dlsastraua to the liwg-j 
perlcttced aviator. He may. forget which 
way the wind was blowing, or how nnebl 
fuel he had. tor the ehiliaetier of .tits! 
jground beneath him. Should h)g motor' 
<|etop, he mar Make m ail top 1 
daion, la mndlng. ft la mkir 
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D B. LEICESTER ALLEN died on] 
June 6th, ISll, at hla late residence, 
Si Seventh Avenue, Brooklyn, after a 
lingering Illness of aeveral months. The 
Immediate cause of death was heart dis- 
ease, and the exhauotlon of old age. Dr. 
Allen having Just pasaed hlsTfith birthday. 

Or, Allen was a descendant of Ool. 
Ethan Allen of Revolutionary tame, and 
was born In the central part of New 
Tork State, in Madison County, snd wu 
educated and graduated aa a doctor of 
medicine, but never praotlaed thia protee-; 
Sion, but devoted his life to edentlflc 
Journallem, inventkm and literature. 

Dr. Allen was a man of considerable 
literary, sctentlflc and inventive ability, 
and wrote a good deal for scientific and 
other Journals. He was at one time ed-l 
Itor ot the Scncnnric Ahbbican, and later j 
on formed a partnership with Henry E. 
Brown, patent aollcltor, under the firm 
name of Brown A Allen, who published 
I a mechanical and selentiflo paper known 
I the American ArtUan. 

After Dr. Allen retired from the firm 
of Brown A Allen be was editor of the 
Botentifle News, which paper was pub- 
liahed for a abort while by Salon H. 
Wales A Bon, Mr. Wales having been 
one of the original publlahera of the 
Soicirrmc Ambbicax, and which paper 
won Unally absorbed by the SciaNTiric 
AwssuoAN in the early eighties. Subae- 
quently Dr. Allen devoted himself to in- 
vention and journalism, and produced 
some valuable inventions, one of the best 
known being the Allen's dense air Ice 
machine, which is need on board almost 
all of the warships In the United States 
for refrigerating purpooee, being very 
effective and eafe for this purpose^ on 
account of having no danferona fumes 
to deal Flth, aa in the ammonia ma- 
chines, which would be unsafe aboard 
ship. 

Dr. Allen was a man oC btgb eharac-l 
tor. flue oentlments, and strong frlead- 
sfalp, highly respected Olid deeply re- 
gretted by hie trlende. 


The Camnt 

T he International 

which was openai la Dfoadan laat 
month, la deecrlb^ in tin opening arti- 
cle of the currant BotsunnaMT, No. lUt 
—An air propoUer taidiatf uiHNinittta de-' 
vised by ProL Prandtl. ti dqaertbed and 
iiluatrated.— Mr. Raadolflt . f. Oearaj 

wiitee entertainingly „ ^ 

palm.— The third of ilr 9, J). Tbomans's 
Royal .laetltation laOtmt 0» f<M' 
ergy and matter la anmUKrliMd. 
ayirtain.of pertOratlnt ^^bMtA'dfnHead .by I 
Mr. Andrew Smith is diS(MU-Mr. JS.! 

2J55E; ?5rayig»..a* ■ ' 
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|S| Magical Apparatus, 

M>lBSo(tndB<H«<.'auliniua OrernOasuraTinn 


BtalrieUy 

"RKSH Station «t SpItriMirgtii.— It te 

r«piaiH;e It (hrf%w*weghin flovnrnmout 

Id golRi a vIrdiMa talrgraph 

«t»Uwi MilubdriKni, Thl* win be th« 

'•fartbr u-ih’ for wlreleaa t*>lpgraphy. 

and H ' mdoubtedly be of value to ex- 

piorork Vn-tlc r^Rlona. Ita dlatance 

from tb .|p will be bat 800 mllea. 

Tba J i CoiiMMBdal TVanaformer.— 
The wat (‘leetrlclty la eo wldeapread. 

and Ub 'lopineat la ao great, that we 
are apt lu rloolrtbe fart that in point 
of year u one at the youngeat and 
mort pr m of indaatrlal aolenrea. Only 
the 0 th' ,Bv the twenty^Afth anniver- 
aary of ronatructlon of the first l om- 
Aeretal . rnailbg tranaformer was cel- 
ebrated. la transformer was built by 

Mr. Wllii.iii' Stanley, who has presented 
it to tbf Aii^rican Institute of Electrical 
Engineer 

Fans n^ I'ly Sareena.— An enterprlalng 
buelnesa ni.iu in Mobile, Ala., has in- 
stalled 11 ejllntf the entrance 

<0 hid at to prevent files from coming 

In. He iin found that this form of fly 
screen 1 erv effective, and does away 
with the miller of having a screen door 
for his I'i'ions to open and slam shut 
Heretofoi. tiles would enter when the 
door ws- i.cned, and would collect In 
the dlspl ' windows, making It neces- 
sary to 1 1 .1 1 the wlndowa and the dls- 
-play able. ■ frequently. Now he has no 
such troiijiii Other business men are 
adopting 'lilt simple expedient. 

Morbig I'lHture CenH-al Station Adver- 
tising.— 'I ii- Commonwealth Edison Com- 
lianjl of 'Ubago has adopted a novel 
scheme o' iilvertlslng the advantages of 
electric i 'ilug, washing. Ironing and 
cleaning. 2 moving picture exhibition 
Is given I iijie of the amusement parks, 
which shmlt a kitchen fitted with the 
usual din ' coal raue and a hired girt 
that apen - so much time In attending 
to the riiige that eho cannot prepare 
the meal on time. The tttory of the 
usual ho’i- 'hold dltBcultles Is told pie- 
torlnlly, i""l It endk finally in showing 
the contr.i after the hushand has de- 
elded to I rid of the coal nuisance, 
and hea iiodueed eleitrlclty In the 
kitchen an ' laundry. 

Static f hsrgea la Spinning Mills.— 
One of th* litlUmltles which have to be 
contended yh in spinning mills m the 
fact that ;ei"l'ro-etatle charges caused by 
friction tti il^c the threads repel each 
other ao the (here la a considerable loss 
due to thH 'Sime. To overcome the dlffl- 
culty a nl ' hod has been employed In 
France wh h was described recently In 
a paper lici before the French Acad- 
emy. It <l'i jsts In using high lenslon 
currents J high frequency In wires 
stretched d r the textile materials This 
tends to ni-' iflve the static charges, re- 
ducing the\ waste and producing a cer- 
tain elaatIcB' in the product. Heretofore 
I he static ' Irge* were combated by 
using a mob Itmosphere which necessi- 
tated Closln Iho factory windows and 
thus hlnderi' 4 ventilation. By the new 
method, sui gnsanltary conditions are 
obviated f 


I Science 

tndnstrial Use of Voksnic Ash.— For 

some time past a company in Japan has 
been engaged In exploiting the use of m> 1- 
cttiile ash In tmuhlnanon with Portluml 
cement mortar Tim eointiinatlun is 
said to he part'culai Iv lalonble lii (hc 
conslrucllon of woiks snlifiieiKeil In s'lli 
water. It is (luimed lliaf the cement 
thus formed possesses gipatcr leiisll" 
strength, and Is deiisei , than oullmiiv 
Portland cemeni li Is also muie ip 
sislant to the percolation of w.xtcr It ig 
thought lliat ehciild ftiis indiistrv iinm 
per It might well he cxlPiidcd to the 
Phlllpiiines, wliprp a great ilpa! of vol 
panic ash Is avall.ibip. 

Drawn and Undrawn Market Poultry. 
— TllP Unlled States Depnrliiiptit of Agi i- 
eiiltuie has published a bulletin hy M 
E. Pennington, on the (oniiMratlvp rate 
of deeomposltlon in drawn and undrawn 
market poultry The tone Ins Ions are 
that. (1) Undiawn pouUrj' decomposes 
more slowly than does poultry wlihli has 
been either wholly or partially' eviscei 
ated. (2) •■Fulldrawii" poiiltrv, that Is. 
completely eviscerated, with heads and 
feet rwiioved. deiomposes Uie most 
rapidly. (31 "Dosion drawn ' ami "wife 
drawn" stand midway between the un- 
drawn and full drawn in speed of de<'Oiu- 
pusliion The “wire drawn," which Is 
most like the undrawn. Is ii.siially the 
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Biactrte«li\« 
The deep-wc " 
ft Albany Re i| 
Is being eoi'i 
Ihe prlBolpai 
an electric-,' : 
with a cap I ^ 
which la eti < 
motor! of ne I 
It la dealred | 
tor prsaaes 
fact to the r I 
la connected i 
Ing either 4 
of the .norm, 
la bronght i>' 
eoaiw«t«4 to > 
the motor ha 
Indicitte# Jby. I 
naled' by tP 
wherenpoo t 
bhb II 
Lgeocy;-otfl8> * 

I'unrlNi^' I 


^ted Grain Elevator.— 

terminal of the Boston 
rad at East Boston, Mass., 
letely electrified. One of 
Improvements consists In 
Wperated grain elevator 
[y of a million bushels. 

1 l)«d With fifty induction 
' 2,200 horse-power When 
start a motor, the opera- 
uttoB, which signals the 
ch-rboiti. Here the motor 
auxiliary bua-bara carry- 
per cent or 68 per cent 
raltgge After the motor 
to requiaite speed. It la 
0 main buo-bara. When 
OlOhed lU full speed, as 
atBmeter, the fact la alg- 
•trltchboard attendant, 
Orator at the motor 
I., Interesting emer- 
la provided. 'Jfrhen 
i^liton Is pressed, a etole 
iNt'ok'n into operation, 
H'^llNtulta of the motors I 
mitte^drst and the reati 
the entire system 
oi4 RUlng tw th« grain 


Platinum. — Jewelers have ilecldcd that . 
platinum is hereafter to take tuetplace of 
gold as the precious nieial of Isshion. t>o Iw'lh 
cheap and common has the once preclotiM 
metal of antiquity become, "What,’ awKs 
an editorial writer in the New York 
Tnhunr, "Is to become of the golden wig- 
dom ol our proverbial philosophy?" In 
deed, the provwhial and literary consi- 
qnences of Ihe < hange are found more 
formidable than may appear at first 
bliiab "Bllence,’’ it la auggesled, "may 
turn from golden to platinum In ihe 
speech of our descendant a . But 

they will conllniie . to quote 
Shakespeare's beauties unchanged, to . 

speak still of gliding refined gold, as 
well as pnliiiing the lily, to be as ilch in 
her hour of hupplneaa as twenty aeaa, If 
all their sands were pesrl, the wa'er 
nectar and Ihe rocks pure gold " i 

The Kahn Traveling Fellowships. - The 

fliat two Incumbents of (he Kahn tinvtl- ^ 
Ing fellowahliia for Atnerhaii teaeheia nr.' 
unnoiinced bv .Secretary Fackentbal of Hi 
roltimbiB University Tbev are Prof, H 
i.Iohn H T McPherson, inofeaaoi of hla H 
loty and political science In the l’'tlve>-- H 
slly of Geoigla. Atheua, Cla.. and Prof H 
Francis Daniels, profeaaor of Koniaiice |B 
languamcs In Wabash Oollege, f'raw'forda- ^ 
vllle, Ind Prof McPherson la a native ^ 
of Baltimore, Md , and wiia graduated B 
from the Johns Hopkins Unlversitv with j 

the degree of A B In 1886, reeelvlng the 

degree of Ph U In 1890 After one yeai's w 
service as fellow In history at Johns Ij" 
Hopkins, snd one yesr as Instructor at **' 
the TTnlversItv of Mli'hlgaii, Plot MePher- 
son wsa appointed to his present chair t'<!iri>l 
In 1892. He Is a member of a number 
of scientific and historical societies and 
the author of a number of books and pam- 

phlets. Prof. Daniels was graduated at 

the Unlveraity of Michigan In 1895. and 
became teaching fellow In L.atln at the 
Unlveraity of MIsaourl, where he received L 
the degree of AM. In 1897 In the fol- ® 
lowing year he was Hopkins scholar .it 
Harvard. After several years of aJ- . 
vanced study and tearbing experience nt " 
Kansas City and at Colorado College, Im 
liecaine professor of Romance languages “] 
In Cornell College, Iowa. Two years ago 
Prof Ouniels was called to his present 
profeaaorshlp In Wabash College, The 
Kahn feHowB)jt|jM have been established 
for this countnPby Albert Kahn of Paris, 
tbe Intention being to send for a year's 
travel abroad, men whose tendencies are 
toward research and broadening their 
sphere of influence, and who have not 
the means at their dlsposaMu canv out 
their Ideas. The men are *to be chosen 
each year, preferably from smaller Instl- 
tutions of learning in the South and West, 
and they are permitted to visit any 
country they choose for observation, pro- 
Tided tbelr litlnerary Is submitted to the 
trustees of tbe Bind for approval. The |||| 
present incnrobents will travel for a year 
from July l«t, 1911. M 
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No, any 
tonic** won*f do — 

Get Sanatogen, the Food-Tonic 

T HP. doctor*! partini; caution emphailxci a conviction based upon itliwiU*^ iioanS 

knowledge and experience. The doctor hia^j that the ordinary 

“tonic" is nothing but a stimulant Or “bracer." He knvws that ,0^ 

his patient needs aomething that will aetually murith the run<down nervous tMSiiirilMn(iii«.iaeit!t- 
system - that will convey to the cells the very substance of which they are 
built up, nnd hr knows that this very substance ill scientifically combined in «g,s«d Ma and mloii!” 
lianatogcn, which is In truth, a definite, organic compound of pure albumen 
ind glyrero-photphate of swlium, the two great essentials for nerve-repair. fMS.TfcasjasB.lsttl- 

The doctor tnetvt that the claims of Sanatogen have been abundantly vtrl- hW., PKJ>., 

fied by SI iemfic investigation— that its merit! have been acclaimed by leading «sKbe^mor««en? 

mthoiiiies and thousands of his brother physicians. I.ast, not least, he losiintt. wiiim 
knows from his own experience what Sonatogen It capable of doing. He “Tbedwrakilunloaol 

lias watched its rejuvenating effect upon people whose nerves had been under- ibecMBinurtmoiasnMfc 

mined by worry, overwork or illness. He has observed how wonderfully 'ci*ib«*blsh« 

It improves digestion and BssimUition, how it promotes sleep, how it con- iitUiinUMiarnsrianois 
revs fresh vigor to the overworked body and mind, in short, how wonderfully pwiiiirt mnisiaios vSo*- 
it strengthens the forces that make for perfect, vibrant nerve-health I piI»tt‘coIiMriuft'*luMi^ 
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Simply seiia;-i|i the 

p^e whom ymi think the Sdentific 
will interest asid we will do the resit 
In response to the forgoing suggeAiea we httve 
received from subsoibera the rwtoei d, 
lands of interest^ people. 

What do 

We k^p'^ accurate record of all names 
received in thb manner and for each new sul^ 
soiption w6 from any lilt we will extend tile 


four months. Thus if we receive thrw nev^ 
scriptions from any one list the subscrif^m of the 
person who sent us the list will be extended for 
a full year. 

Of course y^u may send as many names as you 
wish, the greater the number of nan^ yoti s^d 
the lar^r the number oi subscriptions vn wu} 
probab^ receive and ^ longer the penbd for 
which your own subscription will be renewed. 

Be careful lo write the names and addbeisei ’ 
plainly and don t fail to put your name ^ 
the address at which vou are receiving; tlm Sek^ 
tific Anierican on each list you send. 

Ad^s alll lists to the CiicuUtitei Department, 
Scientific American, 561 Bioadvray, Nw Ydilc. 


sJUST PUBLJSHEIP ^ anJAulhorllaUvefBotdi 


M(»<OPLANES 
ami BIPLANES 

THEIR DESKW, CCmmtKJtlON A OPEIU 

TIm Apptto«t<oa«f A««drauakTh«M 7 , vvfifc 
a CaiapUla l>M«ri|itlMi and Cooipas^ 
itoB ol tha Nalabla Tjrpa* 

CKOVER CLEVO^ LOIl(WG,BJe.. AJ^CK. 

CRITICISMS 


*‘T1m fim IMtU UjBoo tviMioa which t 
hav« sm which awy be ikylod ni^ ew 

pieM Actual acroplute desk^ is tl 

caettallhcsMof thevohm Thepron 


to tha lifatams af tbosa who faava laatiaad Sia 
fmre of aatial aavjaaiioa. aad daarc a wosk 


iMiHusiranoiumaMimiMiM lUWe of ^ oav^lioa. aad chaw a wosk 

-/Mtukf, AT. Y.. CAroafcfs. iia^ «My of ihah^ thaa air maehinat 
“A vary cmfUtt account of the thaorf of 
h.aviarihanairfi^machMswithatachaic.1 «• WAw »«hU«a k fha <hwgw.“ 
daiadplida of aowly all lha prasaut types of 

aaiofibnes. . ... fttsM u eompaol shiqio ’‘Whflaeal h uiii i ti c bhiaiatssestasbacoaMW 

^ tufacUBca of aaradyiiaauc tl^. rnwhohaswriHeasoaupartia volMBM,Mr. 

^ twsMahaaahlB totber^rwhocan Lotoiag is also rigidly accurata as umM 
^ aiat ralf his atteatum. . . . . It M the tnost auetiag sdamitl c^ deaHud. ^ is a 
seipsliSo ;pepulsr boob <» tbs asrapkaa that wodc which k at ouca a hisieiy sad tsaih^ 
wa hara cooM aeraai aa fat.’ jj— j j. . ... 


-many wiaara have l«U ta raaliwi tha 

to siaar a ikaigk ciMirsa hatuM the Mawt "Mr. LoaaiH hpa wriMm, fa fi^ 

S5Sir?Sffi5 — '=i=iSrSr 

Iw tUe oidyhy^wtohiifaMdfBthoi^ ..../s.!!' Ja a.....,.,., . 

staSaat fa the finer d^ W who eaa WwaiHfas. 

aoidaody dwoiw hiwainHm tha ttatha. " 

madeal iimnaphmaatp WMtba 
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